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Ohi o Bureau of Workets' Application for Death Benefits

Compensation . ' and/ox¥ Funeral Expenses
Please reference page two of this form for information regarding evidence thal you must submit with the application. You can
submit this form and supponting documentation via fax to 1-B566-336-8352, or send it to your local BWC customer service office.
Name of decedent Social Securify number Claim number if known | Date of death

MICHAEL LOUIS PALUMBO, JR. - AT (7- 142.990(SF ) 5/24/17

Check all that apply: :

03 1 am applying for death benefits and, if applicable, funeral expenses (check one of the boxes below) and proceed to section 3.
- © Formyself ' ..

! " For myself and other dependents of the (liecedent
o On hehalf of depandents of the decedent .
1 1am only applying for reimbursement of funeral expenses or services telated to the decedent's death. Proceed (o seclion 2,
| D DINP 4 ENO egue nre ) b 0 eral o o es or othe
‘Complataiihis,sectioim afid 1064H (0 6 e oN8]
2 Name ‘ ss, cily, state, ZIP cade Relafionship {0 decedent if applicable

Christina M. Palumbo 31 O B Spouse

Cell/ﬁhc;ne number with area code

Social Sscurity number or Federal tax ID # Email address

i List all persons who were dependent on the decedent for su onal dependents if nceded) -

“Name ' ) Strest address, city, Relationship to decedent
Chrigtina .M. Palumbo A . SymnieRl-  Spouge
Soclal Security number Celliphone rea code and email address | Date of birth

Stroet addrass, city, state, ZIP-¢ode Relalionship to decedent’
*%PLEASE SEE ATTACHED SHEET..AND EXHRIBITS WITH INFORMATION REGARDING THE

Social Security numbar Celliphaone number with area code and email address | Date of birth
- ADDITIONAL DEPENDENTS / 3 MINOR GHILDREN WHO RESIDE WITH THEIR MOTHER ¥%% ATTACHED +
TR rot I - ey YIS T IINT vl X1 T ST

T (o

e q T

Name Sirent ardmss, fly. slals, 7IP oade Rpl'éiﬁnh-{hip tn rhac'e;jeﬁt

Social Security number Calliphone number with area code and email address | Date of birth

Complste this section if you are the decedant's sﬁcr'usc
Was the decedent residing with you at ime of death? Yes [X] No [J If no, please explain why you were living separately,

Were you previously married? Yes (J Noﬂ

o¢eedent information-— @8 ——H—0—0——0———— —

Was debedeﬁ( married more than once? Yes O Ne[X Does the decedsnt have any children not listed in section 37 YesKENo ] fttached

Sighature - :

| am applylng for death benefits, reimbursement of services related to'the decedent's dealh and/or funerai eXpenses under the Ohio Bureau of
Warkers' Gompenaalion Acl for work-ralated Ijurles. | affirm that | slect to receive compensalion and benefits under Ohic's workars’ compensation
laws for my claim, and | waive and release my right to file for and receive compensation and benefits under tha laws of any other stale for this
claim, | request payment for compensalion and/or benefils as allowable, .

| cerllfy the Information oh this form is true and correct to the best of my knowledge. | understang that any person who knowingly makes a falge
¢ | slalement, misrepresentalion, concealment of fact or any ether act of fravd lo obtaln benefits and/or compensalion as provided by BWG or self.
insuring employers, or who knowingly accepls compengation 1o which that person is nol enlilled, is subject lo criminal prosecullon and may, under

appropriatg crlmlqai proyislons. be punished by a fine or imprisonment or both.
Pargon tampleting this form (pleT\e print) Christina M, Palumbo 6/14/17
ﬂ v

%?@tkeg\jtﬁﬁw t&?m - C(ell/phone number

Date

N X

BWC-1108 (Rev. March 17, 2016) s
,9/7;1//4
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' ADDITIONAL EVIDENCE FOR C-S
APPLICATION FO l BENEFITS AND : IXPENSES

Widow / Dependent:
Christina Marie Palumbo Date of Birth: eSS ESESER0. .
Phone: (4450 '
o gy

Concord OH 44077

Bloc1c3
ist of Children / Dependent Childy siding with mother, Christina M, Palumbo

Michael Louts Palumba IIT e i

s Marisa Marie Palumbo Sdomniy
Dependent  Christian Thomas Palumbo G
Dependent  Samuel Marcelino Palumbo el
Dependent  Nicholas Benjamin Palumbo itpiR

EXHIBITS:

. . Death Certificate of Michael Louis Palumbo Jr.
+  Birth Certificate of Michael Louis Palumbo, Jr. - Born: Decembey; 26, 1967
K Sacial Security Card Michael Louis Palumbo, Jr. 291-64-3912

Social Security Card Christina M. Palumbo G
Social Security Card Christian Thomas Palumbo 20ty

Social Security Card Samuel Marcelino Palumbo 2558 ‘
Social Security Card Nicholas Benjamin Palumbo m

- - - -

, Marriage Certiﬂcate of Michael Louis Palumbo, Jr. / Ch]:istina Marie Knight - Palumbo

. Birth Certlﬁcates Born:
Christina Marie Knight (Palumbo) JuseedEmans—
Nicholas Benjamin Palumbo  \O
Samuel Marcelino Palumbo N\
Christian Thomas Palumbo - Q0
Marisa Marie Palumbo 2\
Michael Louis Palumbo III i g

* € %

. Paid invoice from Monreal Funeral Home & Cremation Service $13,504.48
v Paid invoice from Catholic Cemeteries Association - Diocese of Cleveland $5,830.00

. 2014 W-2 statements from City of Beachwood and City of Willowick
' 2015 W-2 statements from City of Beachwood and City of Willowick

//"7 A/f*/é:
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Cleveland i
55 Public Square, Suite 2222

Columbus
2291 Scioto Harper Drive

Cleveland, Ohio 44113
Phone: (216) 861-0804
Fax: (216) 861-5322
Toll-free: (888) 684-080%

Fax: (216) 787-5289
Industrial Commission of Ohio
Cleveland Service Office

Columbus, OH 43204
Phone: (614) 276-8959
Fax: (614) 276-9132
Toll-free: (844) 410-0442

January 18, 2019

ATTENTION: 'STAFF HEARING OFFICER

Inre: Claimant: Michael Palumbo
Claim No: 17-142990 / City of Beachwood

17-142995 / Willowick
Hearing: Friday 1/25/2019 at 10:00 - Room 1

PRESUMPTION APPLICATION REQUEST

Dear Sir or Madam:

Attached please find the C-265 previously filed. Claimant is requesting that the presumption
apply under Ohio Revised Code 4123.68(X) for the allowance hearing in both claims 17-142990 and
17-142995.

Thanking you for your cooperation, I remain,

BEE /lmp

ccC:

Meghan Delaney, Esq.
Fisher & Phillips
via fax: (440) 838-8805

Lisa Gattozzi, Esq.
Dinsmore & Shohl
via fax: (216) 413-3839

Very truly yours

/2@&

Bradley E Elzeer 11

__,—*

InjuredInOhio.com
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. PLEVIN & GALLUCCI CO., LB.A. : o
The Illuminating Bulldmg, Suite 2222, 55 Public Square Cleveland, Ohm 44113 1901

216/861-0804 Fax 216/861-5322
] Toll Free 888/684-0804

FAX COVER SHEET BRI
. . , FAX: (216)787-5289

"DATE:  December 5, 2018

TO: © . TIndustrial Commission of Ohio
. CIchland Service Ofﬂce
- CCr Meghan Delaney, Esq
: Fisher & Phillips

" Via fax: (440) 838- 8805

FROM: Bradiey E. Elzeer I1

RE: Claimant; Michael Palumbo
Claim No.; 17-142990
Employer; . City of Beachwood

Date of Hearing:  12/10/2018

MEMO: Enclosed please find the information regarding Jeremy N. Rich, MD, MHS
which provides his specialties that we respectfully submit for your
consideration at the above captioned hearing,

Thank you,

Total number of pages including cover: 4 °

Please contact this office if the total number of pages are not received,
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4 Resul ' - . «Previous

JotemyN. Rioh, MD, MHS . - .

' : . ™ S P
Neuro-oncologlst | o \\__\(D\\ %Q
Professor of Medicine .. " . , | '

Cancer (Primary Spacialty)| Neurological Oncology

-Naurolc.gv - T | ’W ,,4' \\&;Qc{q((

[T YTV A A [T TP RY I e v s

Practice Location

Moares Capger Center —
UC San Diego Health - La Jolla

Moores Cancer Center

3866 Health Sciences Drive

La Jolla, CA 92093

Contact Numbars _ '

New Patient Registration:
(800} 926-8273

Direct Clinle Line - Moores Cancer Center:
(B58) 822-6100

https://praviders.ucsd.edu/details/32908/eremy-rich-cancer-nguralogy-la_jolla 113
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About Jeremy N. Rich, MD, MHS »

Bio .
‘ J'e'remy‘Hich, MD, MHS, MBA, is a certifisd neurc-oncologist and renowned physiclan-solentist who specializes in diagnosing
and treating brain tumors, including gliomas (e.g. glioblastoma, astrocytoma, bralnstem glioma, ependymoma, and
oligodendroglioma) and brain metastases, As part of & multidisciplinary approach, Dr. Rich works closely with neuros‘urgebns
and medical and radiation oncologists to provide comprehensive treatment plans unique to each patient.

Dr. Rich Hag mada seminal ¢ontributions to the brain tumor tield understanding how brain tumors grow and resist curient
treatments, through the prism of stem cell biofogy. He is a professor in the Department of Medicine's Division of Regeneratiy
Madicine, where hia research focuses an de\)e[oping new techniguss for treating agoressive brain cancers. Dr. Rich is also
active in mentoring medical students, residents and fellows at UC San Dlego School of Medicine.

A recognized expert, Dr. Rich is an invited speaker at many national and international conferences and meetings. He has
published over 200 peer-reviewed articles and serves an the aditorial board for numerous medical joumnals, including Science
Translational Madicine, Clinical Cancer Research, Neuro-Oncology, and PLoS Biology, among others,

Prior to joining UC San Diego Health, Dr. Rich served as chalr of the Department of Stem Cell Biology and Regenarative
Medicine at Cleveland Clinic and a3 co-director of the National Center for Regenerative Medicine at Case Western Reserve
University School of Medicine.

He completed a fellowship in neuro-oncology at Duke University Medical Center (Duke University School of Medicine) and a
residency in neurclogy at the Johns Hopkins Hospital (Johns Hopkins Schaal of Medicine), where he was elected as chief
resident. Dr. Rich earned his medical degrea and a Master of Health Sciences in clinical research from Duke University Schoo
of Madicine. He also holds a health care Master of Business Administration from Baldwin Wallace University in Berea, Ohio.
Dv. Rich Is board certified in neurology and certifiad in neurc-oncology from the United Council for Neurologlc Subspacialties,

He is a mernber of many professional organizations, including the Association of American Physicians, the American Society
for Clinleal Investigation, the American Acaderny of Neurology, the Saciety of Neuro-Oncology, and the American Association
for Cancer Research, among others,

Br. Rieh is the reciplent of many awards, in¢luding the 2015 National Cancer Institute (NCI)’s Qutstanding Investigator Award,
which supports accomplished-leaders in cancer research. .

Qutside of wark, Dr. Rich enjoys playing soccer, running and spending time with family,
UC San Disgo Health Links

For more information, see Brain Tumors and Moores Cancer Center.

Gender

Male

Date Joined Staff

https:/iproviders.ucsd.edu/datails/32008 Jeremy-rich.cancer-neurclogy-la_jolta 213
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Education

Fellowship

* Duke University, School of Medicine, Durham, NC-

Master's lf)egrees.

P]evjn & Gal]ucci

Baldwin Wallace University, Berea, OH.

Duke University School of Medigine, Durham, NG

Madical Degree

Duke University, Schoo! of Medicine, Durham, NC

Residency

Jahns Hopking School of Medicine, Baitimore, MD

Roard Certifications

Neuralagy
Neura-Oneology

2168615322/ wan Liagoneana - No 8997 P, 4/4

hitps:/iproviders.ucsd.edu/details/32008/ eremy-rich-cancar-neurology-la_jolla

Clinical Expertise Areas
Astrocytoma

- Brain Metastases

Brain Tumars
Brainstem Glioma
Ependymoma
Glioblastorna
Glioma -
Oligodendraglioma

Treatments and Conditions
Brain Tumors

313
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Dr. Jeremy Rich, MD, MHS, MBA is Professor of Medicine, Directori of Neuro-Oncology, and Director of the Brain Tumor

Institute of UC San Diego Health. Previously, he served as the inaggural Chair of Stem Cell Biology and Regenerative

Medicine at Cleveland Clinic and Co-Director of the National Cent

er for Regenerative Medicine. He has received

~ American Soclety for Clinical Investigation and American Associat

over 200 original research reports. He serves on several editorial

biuokis XAW

hitp:/iwww.richtab.net/jeremy-rich/

boards and the NCI Board of Scientific Counselors.

numerous awards, including named as one of the inaugural NCI Qutstanding Investigators, as well as induction into the

on for Physicians. His work has been published in
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; iversi California San Diego; Director of Duke University Schoal of -
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7/30/2018 uc Sén Diego hires renowned brain cancar expert Jeremy Rich - The San Diego Union-Tribune

ad Place your ad here. Click triangle to begin. 4 (7]

N

=~ UC San Diego hires renowned brain cancer

expert Jeremy Rich

- Nighae

Cleveland Clinic brain tumor expert Dr. Jeremy Rich has been recruited b

By Gary Robbins

MAY 31, 2017, 3:40 AM

C San Diego has recruited Dr..Jeremy Rich, a renov

y UC San Diego. (Cleveland Clinic)

imed Cleveland Clinic physician-scientist who

'grapples with the notoriously difficult problem of understanding and treating brain tumors.

Rich, 49, has been serving as chair of the Department of St
Cleveland Clinic in Ohio, which is ranked among the best n

em Cell Biology and Regenerative Medicine at the
euroscience centers in the U.S.

12 WEEKS FOR JUST 99¢
Hurry, offer ends 7/31 SAVE NOW>

. Experts estimate that more than 12,000

http://iwww.sandiegouniontribune.com/news/sclence/sd-me-jeremy-rich-201 70530-§tory.html

supportive tissue inthe brain. The cancers include
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UC-San Diego hires renowned brain cance&' expert Jeremy Rich - The San Diego Union-Tribune -

Glioblastomas have killed promlnent figures such as U.S. Slenator Ted Kennedy, singer-actress Ethel Merman

and retired baseball player Gary Carter.

_ \\BQ’)RO\T

In-2015, i{ich received the National Cancer Institute’s Outstanding Investigator Xrar and was given nearly $7

million for researéh, some of which is expected to be transferred to his lab at UC San Diego. "\X{D\ R%

Rich said he is moving to San Diego because La Jolla is a m

\ | .
ecca of neuroscience, especially when it comes to

efforts to turn discoveries in the laboratory into new and better treatments.

“Moving the field forward reQuires the seamless collaborat
“At UCSD and partner institutions, there are some of the b
well as research into the brain and cancer, more generally.

on between clinical and research arenas,” Rich said.
bst researchers in the world in neuro-oncology, as

“When I came to Cleveland Clinic in 2008, I was drawn to the opportunity to build a stem cell research

enterprise. Now, I am moving to UCSD to catalyze an envir
for brain cancer patients regionally, nationally and internationally.”

onment that I hope will make UCSD the destination

Rich’s appointment was praised by Inder Verma, a cancer blologlst at the Salk Institute for Blologlcal Studies in

LaJolla, wh1ch is part of the famed life-science mesa that’ d

anchored by UC San Diego.

“Jeremy Rich is a great addition to the community because: he brings with him a wealth of experience working
on the deadly cancer glioblastomas. He has made seminal jzontnbutions in our understanding of how gliomas
become invasive. He brings basic science and clinical expertlse, Verma said. “I am quite excited that he will be
a neighbor, and we are already discussing mesa-wide meetmgs and collaborations on glioblastomas.”

Other stories you might be interested in:

UC San Diego booming as chancellor Pradeep Khosla finishes 5th year

La Jolla institute sending experiment into space to benefit astronauts -

Twitter: @grobbins

gary.robbins@sduniontribl_me..com |

This article is related to: Biology, Scientific Research, Stem Cell Research, Medical Research, Cleveland Clinic

12 WEEKS FOR JUST 99¢
Hurry, offer ends 7/31 SAVE NOW)>

hitp://www.sandiegouniontribune.com/news/science/sd-me-jeremy-rich-201 70530-fstory.html
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a0 : L, Cleveland Clinic
W ' L '

3“;‘5 . Jeremy N. Rich, M.D, M.H.S., Neuro-Oncology
:,u ' : Braln Tumor & Neuro-Oncology Center
) Mary E. Murphy R.N., BSN
hd : Office: 216/444-445-7269
M ' Fax: 216/444-0924
’uh

)
April 26, 2017

Re: Michael L Palumbo
DOB: 12/26/1967

Diagnosis; C71.9, glioblastoma
To Whom It May Concern,

Michael Palumbo Is under my care at the Cleveland Clinic. | was involved and directed
Mr. Palumbo’s care, treatment plan, and evaluation imaging results beginning at the
time of diagnosis, October 2015, until the present time. Unfortunately, Mr, Palumbo is -
currently off treatment and in Hospice care. It is in my professional medical opinion that
Michael's work and Job related duties as a firefighter, for many years, and the exposures
to carcinogens in that role, contributed to and more likely than not caused his cancer.




July 18, 2018

Judah Friedman, M.D | QVW

Hematology and Oncology
Clinical Assistant Professor

University Hospitals Seidman Cancer Center (\B\O’@%

32340 Woodsdale Lane
Solon Ohio, 44139 %&K" ‘

judah.fiiedman@uhhospitals.org

Re: Claimant: Michael Palumbo, No 17-142990, Employer: City of Beachwood. @Qﬁj

“The patient was a 47 year old-man who presented to the emergency room August. 30, 2015 after
experiencing confusion and disorlentation. While In the emergency room he expetienced a
grand mal seizure, and required intubation for respiratory arrest. CT and MRI demonstrated
multiple right sided masses in the brain. According to the rgcords there was some. initial concern
these lesions could be metastatic, but full body imaging was normal. He was freated with
surgical resection. According to records, pathology revealed glioblastoma multiforme. Following
surgical resection, he:was treated with chemotherapy and yadiation through December of 2016.
Due to disease progression he was treated with several other chemotherapy drugs as well as
the Optune device (external alternating electrical currents),land anti bleod vessel growth drug
(Avastin). From the records It appears that he was seen and treated for his condition at
Cleveland Clinic, University Hospitals Cleveland, and also gought additional opinions at National
Institutes of Health and at a medical center in Boston, MA. [Unfortunately, due to progression of
his disease and clinical decline he was placed into hospicel care and ultimately passed away
from glioblastoma on May 24, 2017. His past medical histopy was notable only for
hyperlipidemia and esophageal reflux disease (GERD). He is-described in the.chart as a never
smoker and only occasional alcohol consumption. Family history notes that his grandparents
suffered from pancreatic, colon and lung cancer.

Questions for Consideration:

1.Please define the term “latency period” as it relates to cancer and medicine.

The latency period for cancer is defined as the amount of ime that elapses. between the initial
exposure to a carcinogen and the diagnosis of cancer. Thg latency period can vary
tremendously depending ori the particular carcinogen and the the dose of the-carcinogen. The
period may be short, such as with exposure to high doses pf a radioactive substance as in the
Hiroshima and Nagasaki atomic bombs, and the developrient of leukemias within a few months.,
Generally, cancer is a multi-factorial disease, and has a long latency measuredin decades; it -
develops as a result of an accumulation of mutations over ja long period time and is regulated by
the individual’s response to cell damage. Individuals who ifherit a predisposition to-cancer often
have defects in the ability to repair cell damags, as in inhefiting a mutation in the BRCA1 or
BRCAZ2 genes. There are estimated to be hundreds if not ﬂhousands of genes involved in DNA




repair that may regulate the effects of damage of carcinogens on cells (DeVita, Hellman, and

Rosenberg, 9th ed. 2011).

2. Is there a latency be’riod associated with glioblastoma?

Like most malignancies in adults, glioblastomas, occur latef

multiple genetic mutations, rearrangements, and chemical
The median age of diagnosis of glioblastoma is 64 years,

W
yearage category (Central Brain Registry US Report, 2012
lymphomas: or leukemias or atomic bomb survivors are not
life for primary malignant tumors of the brain. The latency b
development of brain tumors may be-as short as five years

in life more commonly, and contalns
?Iterations (Wen et al NEJM 2008):
ith a peak incidence in the 75to 84
). Children treated with radiatior for
bd to have an increased risk later In
etween radiation treatments and the
or as long as many decades. In

children exposed to ionizihg radlation as part of treatment for childhood leukemia the latency

period for high grade gliomas was a median of 9.1 years. i

are-associated with both an increased risk of developing a
period (Braganza MZ, et al. Neuro Oncol. 2012). Because

age, and because multiple, cumulative molecular defects a
leading to its pathogenesis, it is felt that glioblastomna has 3

measured in decades.

3. Do you find any objective medical evidence support

Based:on my review of the medical clalm history, as descri

the claimant suffered from a diagnosis of glioblastoma mul

igher doses of radiation treatment
brain tumor and a shorter latency
Hlioblastoma is diagnosed at.an older
re expected to occur over time

long latency for its development,

ng the diagnosis of glioblastoma?

bed above, there is clear evidence
iforme, a primary malignant tumor of

the brain.

—

4. If the answer to Question No. 3 Is yes, please explain in detail:

4.a. If there is evidence that Mr. Palumbo was exposed

outside the scope of his official

duties as a firefighter for the ¢ity of Beachwood, to cigarettes, tobacco products,.or other
conditions presenting with an extremely high risk of the development of glioblastoma?

There Is ho evidence that Mr. Palumbo was exposed to lonjizing radiation, either within or

outside the scops
environmental risk factor reliably considered to increase th

4.b. Whether or not those identified exposures and/or

- risk of brain tumors,

icial dulles as a firefighter. loni#;ing radiation is the only

bther conditions “probably a

significant factor in the cause or progression” of the dlioblastoma?

Many factors have been analyzed for their possible relatio

iship to the development of brain

tumors include trauma, medications, allergies, selzures, smoking and alcohol, and exposure to
power-frequency electromagnetic flelds. Noné of these fagtors, however, has been concluslvely

shown to be important (Wrensch M, Minn Y, Chew T, et al,

ain

[Epidemiology of primary brai
{Oors T CUTrant TONCepts and review of the literature. Neuno Oncol 2002; 4: pp.278-299). Cell

phone use has been extensively studied as a.risk factor,
found no evidence for causing brain tumors. Therapeutic

blit several large population studies
oses of radiation are the only




enivironmental risk factor reliably considered to increase the risk of brain tumars. There is
nothing from the medical chart to indicate a history of exposure to lonizing radiation.

There.is an increased risk for primary central nervous system tumors in families with inherited
cancer syndromes (familial) such as neurofibromatesis, Li-fFraumeni syndrome and Lynch
syndrome as some examples. There Is a family history of gancer-in Mr. Palumbo's family, but
this appears to be only in his grandparénts generation, and|not a first-degree relative. Thus
there is not a strong suggestion of these syndromes in. Mr. Palumbo’s family.

5. If you can identify some other cause of Mr. Palumbo’s condition, please identify it
specifically. Please provide a detailed explanation of ygur opinion.

@ | can not identify any cause for the development of glioblasfoma in Mr. Palumbo.

T

8. Is there competent evidence that the alleged exposufe to the carcinogens identified by
Mr. Palumbo (arsenic, inorganic arsenic compounds, asbéstos, benzene, diesel engine
exhaust, dioxin, formaldehyde, shift work that involves, circadian disruption, and radio
tower frequency) did not, or could not, have caused the alleged glioblastoma?

6.a. Is there competent scientific evidence linking any of the aforementioned carcinogens
to the formation of glioblastoma? '

[

NJo

Mr. Palumbo served as a firefighter f for the city|of Beachwood from 1992 to 2016.

: ] included fo iew fi 8, indicate cooking, vegetation, trash, >
passenger vehicle, and building fires. Given that Beachwood is not known to have a high

industrial / factory - base and that mostofthe fire run records for Beachwotd Indicate \C@’g -
vegetation, trash and passenmﬁmﬁm fo-claim a high exposure o industrial .
chemicals: R - ' , NV

It is widely accepted that firefighters are exposed to many potential or suspected carcinogens. 6\@

Many studies reported in the scientific literature have exanjined the relationship between
occupation of firefighters and cancer risk; some have concluded there is a modest increase risk
for brain, digestive, genitourinary, and lymphoma/leukemia/malignancies (LeMasters GK et al.
Cancer risk among firefighters: A review and meta-analysig of 32 studies. J Occup Environ Med
2006; 48:1189-202). In addition, the International Agency for Research on Cancer (IARC); after
a review of 42 studies, concluded that firefighter exposure|were possibly carcinogenic to
humans (Group 2A) (IARC working group on the evaluation of carcinogenic risks to humans.
Painting, firefighting, and shiftwork. IARC Monogr Eval Carcinog Risks Hum 2010; 98:9-764).
Daniels et al. performed the largest review of cancer risk i career firefighters, reporting on the
miortality of 30,000 firefighters from 1950 through 2009, sefving in fire departments-in San
Francisco, Chicago, and Philadelphia. Compared with the US population, they found small to
moderate increases in risk for several caricer sites, and for all cancers combined, stemming
mostly from.excess malignancies of the respiratory, digestive, and urinary systems. There was a
two fold increase in mesothelioma presumably from asbestos exposure. However, it is important
to emphasize with regards to Mr, Palumbo's claim, cancer of the brain, was not increased In
career firefighters in this large study (Daniels RD, et al. Occup Environ Med 2014; 71:388-397).




With regard to cancer risk of the above mentioned chemicals, many cohort studies have
examined the link to cancer risk in humans. Generally speaking the link is very strong in
laboratory experiments, but proving the association with capcer In humans is much more difficult
and complex. This is primarily due to the fact that each indiyidual has different response to
environmental toxins and exposure levels. Exposure to arsenic has been linked to bladder,
kidney, lung and digestive cancers. Benzene may increaseithe risk for leukemias.and other
blood disorders. Formaldehyde may cause leukemias and gancers of the nasopharynx.
Asbestos has been linked to lung cancer and mesothelioma. Vinyl chloride exposure is
associated with increased risk for liver cancer as well as leylkemias-and lymphomas. Dioxin,
commonly khown as agent orange, is a complex benzene-llke compound that has been linked to
muitiple cancers including kidney, esophagus, multiple mygloma, lymphoma and $oft tissue
sarcoma (NCl.gov)

However, there is lacking any conclusive evidence that occupational exposure to industrial @ f —
~ chemicals lead : nt of brain tumors. Some ¢f the chemicals that can induce bra ‘

tumors in laboratory animals, such as polycyclic-aromatic hydrocarbons, can do-so only when
administered by direct contact or transplacentally, but not By inhalation or dermal contact; the
latter two modes of exposure are more relevant in the eccupational setting, such as firefighting.

Specific chemicals that have been examined include orgaqic solvents, arsenic, polyvinyl
chloride, pesticides, polycyclic aromatic compounds to naq»e a few. While these can induce

tumors in laboratory animals, epidemiology studies have f

(McLaughlin JK, and Lipworth L: A critical review of the epi

iled to-show an association in human
demiologic literature-on health effects

of occupational exposure to vinyl chloride. J Epidemiol Biogtat 1994; 4: pp. 253-275).

IARC has identified working a night shift as a probable hu

an carcinogen (Lancet Oncol 2007;

8(12): 1065-1066). This classification was based on evider|ce from experimental animal models
but limited human studies. The majority of these studies Igoked at breast cancer risk in fémale
employess. 2001 study from the Fred Hutchinson Cancer Research Center study showed
nurses who worked night shift on a regular basis were morg likely to be diagnosed with cancer
(J Natl Cancer Inst 2001; 93 (20): 1557-1562). Proposed mechanisms of action include
suppression of melatonin and oxidative stress repalr, disruption of circadian clock-related gene
expression and loss of control of cell proliferation and apogtosis, and sleep deprivation that
alters immune function. However, a review of the medical g¢pidemiology literature could find no

link between circadian rhythm disturbance and glioblasto
6 b. Is there competent scientific evidence linking any
risk factors to the formation of glioblastomas?

lenizing radiation is the only environmental risk factor relia
brain tumors. lonizing radiation is defined as any radiation’

a in humans.

carcinogens and/or environment

bly considered to Increase the risk of
capable of caring-enough-energy to

free glecirons from atoms. It is usually made of atomic particles, such as electrons or protons,

moving at high speeds or high-energy electromagnetic wa

ves such as gamma rays or x-rays.

Expasure lo jonizing radiation causes damage to DNA in dells. Cumulative damage.to the DNA

car over time result in cancer. Although, if-given:at high ef]
cell death. Humans can be exposed to ionizing radiation e

ough doses radiation can result in
ther from medical radiation treatment,
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and.diagnostic imaging, or from nucleat radiation from nucl
weapons.

par power-plant failures or nuclear

7. Within a degree of medical probability, did the natur

of Mr. Palumbo’s employment

create an increased risk or hazard of contacting glioblgstoma multiforme in a greater
degree and in a different manner than the general public?

Because Mr. Palumbo was not exposed to ionizing radiation during his duties as a firefighter,

and that the above mentioned alleged exposures are not pi
glioblastoma, there is no degree of medical probabllity that
increased his risk or hazard of contracting glioblastorna mo

8. Within a degree of medical probability did Mr. Palum
result of the alleged exposure to carcinogens through

There is no degree of medical probability that Mr, Palumbo
‘exposures through his.official duties as a firefighter.

Thank you kindly for your consideration

Judah Friedman, MD

oven to cause or contribute to
his employment as a firefighter
re so than the general public.

bo's glioblastoma develop-as. a
his duties as a firefighter.

s glioblastoma developed from any
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Medical Disability Evaluations

) .
A
July 25, 2018 G

, AN
Attorney John Saccoccia RN
Dinsmore & Shohl, LLP v l \\\)\J\)\'\\)
191 West Nationwide Boulevard, Suite 300

Columbus, Ohio 43215 '

Re: Michael L. Palumbo, Jr. (\_bg‘g

Claim#: 17-142995 :
DOB: 12/26/1967 \)\Q“
Date of Death: May 24, 2017 - Q &

Date of Diagnosis: October 2015

<

Cause of Death: Glioblastoma multiforme, WHO grade IV
Employers: City of Willowick, City of Beachwood . /-LCO
Occupation: Firefighter \(, ‘

Dear Attorney Saccoccia:

At your request, I performed a medical record review on Mr. Michael L. Palumbo, Jr. In
rendering my opinion, I reviewed each and every one of the approximately 1500 pages of
medical records contained in the two binders accompanying your letter. I received reviewed and
discuss three documents submitted by claimant’s counsel Bradley E. Elzeer, II to the Industrial
Commission on July 18, 2018. I accept the objective medical evidence provided by the
examining physicians and limited license practitioners, however, not necessarily their
conclusions. I have not provided care for Mr. Palumbo and I do not have a doctor patient
relationship with this claimant. I am an independent medical examiner and I have formulated my
opinions and diagnoses independent of referral source, remuneration, others opinions or personal
bias.

History: Mr. Michael L. Palumbo, Jr. worked as a firefighter since January 01, 1990. On
Sunday, August 30, 2015, Mr. Palumbo developed blurred vision. As he drove to church that
day, he drove left of center. After church, he and his family went to a park and Mr. Palumbo
forgot to take off his seatbelt. While in the park, Mr. Palumbo walked into a tree. Emergency
medical services were called and Mr, Palumbo was transported to TriPoint Hospital. He went
into a generalized tonic clonic seizure and cardiopulmonary arrest. He was intubated, stabilized
and a preliminary evaluation was completed.

An MRI of the brain revealed two rounded enhancing masses within the right parietal lobe, the
first measuring 1.1 cm in diameter with peripheral enhancement. The second lesion measured
0.7 cm with increased T1 signal suggesting calcium and blood products. There was adjacent
cortical thickening with increased T2/flair signal and mild sulcal effacement in the right parietal
lobe.
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Mr. Palumbo was life-flighted to the Cleveland Clinic Foundation where he underwent brain
surgery and a biopsy was collected. Histological analysis revealed a WHO grade IV glioblastoma
with small cell features. Microscopically, the tumor showed hypercellularity with atypical
infiltrating cells containing hyperchromatic and angulated elongated nuclei. Gemistocytic cells
were abundant. ~ Perinuclear clearing with round cell morphology was observed and active
mitotic figures were present. There was microvascular proliferation and pseudopalisading
necrosis. Immunohistochemistry revealed p53 strong nuclear positivity at 5% with a Ki-67
proliferative index up to 50%.

Mr. Palumbo was thereafter treated in the usual fashion. He underwent three open surgical
procedures followed by standard chemotherapy and radiation therapy. Mr. Palumbo expired on
May 24, 2017.

A First Report of Injury was completed on May 05, 2017 and a statement of causation was
provided by Jeremy Rich, M.D. from the Cleveland Clinic. The diagnosis on the FROI is listed
as glioblastoma. The causal relationship boxes were left blank. ‘

Dr. Rich authored a brief note dated April 26, 2017. He states that he was involved in and
directed Mr. Palumbo’s care from the time of diagnosis in October 2015. He states “in my
professional medical opinion Michael’s work and job-related duties as a firefighter, for many
years, and the exposures to carcinogens in that role, contributed to and more likely than not
caused his cancer.” Dr. Rich does not identify the carcinogenic exposures that caused Mr.
Palumbo’s Glioblastoma Multiforme. Neither does he identify the specific carcinogen
responsible for the development of Mr. Palumbo’s Glioblastoma Multiforme.

A C-265 Presumption of Causation for Firefighter Cancer was completed by the claimant’s wife
on May 02, 2017. This document notes Mr. Palumbo’s last date of service was in July 2016.
Exposure information included: arsenic and inorganic arsenic compounds; asbestos; benzene;
diesel engine exhaust; dioxin; formaldehyde; shift work; and radio tower frequency
electromagnetic fields. These eight exposures are the agents allegedly responsible for Mr.
Palumbo’s Glioblastoma Multiforme.

In the medical records is an Infectious Exposure Form for Mr. Palumbo. On September 26,
2014, Mr. Palumbo was working as a captain for the City of Beachwood. While he was on the
roof of a building, walking to a penthouse elevator to remove a victim from the elevator, Mr.
Palumbo “noticed a warning sign that said do not pass.” He had already walked past that point to
exit the roof before seeing the signs. There is no further information as to what was on the roof
of this building,

Contained in the medical records are fire run sheet comparisons from the City of Beachwood and
the City of Willowick for run dates going back to June 07, 2002 for the City of Willowick. The
last run occurred on July 24, 2015 for the City of Beachwood. Mr. Palumbo responded to 102
fires for the City of Beachwood during the course of his employment. He responded to 65 fires
for the City of Willowick.
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Discussion: Glioblastoma Multiforme (GBM) is a type of malignant brain tumor that is
idiopathic and GBM has no known cause. Glial cells in the Glioblastoma are the support cells of
the central nervous system. They surround and support the 5 billion neurons in the brain as they
make 10 trillion synaptic connections. There are two primary types of glial cells and these are
microglia, or “small cells” and astroglia, or “star-shaped” cells.

A Glioblastoma Multiforme develops spontaneously when, for unknown reasons, repressor genes
are turned off and the glial cells begin to replicate (undergo mitosis). It is impossible to know
precisely when this spontaneous genetic anomaly takes place because of the hydraulic nature of
the human brain. The human brain is well protected inside the bony calvarium or skull, and it is
bathed on the inside and outside by a sea-water-like solution called cerebrospinal fluid (CSF).

Approximately 500 ml, 17 ounces, of CSF is manufactured every day from the choroid plexus
located in the lateral ventricles deep within the brain. The cerebrospinal fluid circulates through
the lateral ventricles, the third ventricle, the fourth ventricle and out of the ventricles at the base
of the brain to bathe the surface of the brain and the entirety of the spinal cord. When a brain
tumor develops, depending upon its rate of growth, the increase in intracranial tissue is
accommodated by a reduction in the amount of circulating cerebrospinal fluid. However,
because the cerebrospinal fluid is essential to the metabolism and normal function of the billions
of nerves in the brain, only so much CSF loss can be clinically tolerated. When that threshold is
exceeded, and when the growing tumor disrupts critical neural circuits, individuals become
clinically symptomatic. Such was the case with Mr. Palumbo.

By August 30, 2015, when Mr. Palumbo clinically deteriorated and developed generalized tonic
clonic seizures with respiratory failure, he had reached that critical threshold. An MRI
performed on that date revealed two well established lesions in his right parietal lobe, measuring
1.1 cm and 0.7 cm respectively. These tumors were surrounded by vasogenic edema and the
second tumor contained central blood products. Looking at the tumor under the microscope tells
us that this tumor was aggressive, made so by its polymorphonuclear mitotic activity, hence the
name Multiforme.

Unlike other cancers with known etiologies and caused by an exposure to toxins, a Glioblastoma
Multiforme is unique in that it has a multitude of different cell types that makes the tumor nearly
impossible to cure. When one tumor-cell type is destroyed, another tumor-cell type resumes the
uncontrolled growth. Glioblastoma Multiforme is malignant and 99.9% of individuals diagnosed
with the condition die within two years of the date of diagnosis. Glioblastoma Multiforme has
no known cause. Glioblastoma Multiforme cannot be experimentally induced with any agent,
compound, substance or exposure in any living organism. Glioblastoma Multiforme is
completely idiopathic.

In the C-256 application eight putative causative exposures were checked. These included:

1. Arsenic:  Arsenic and inorganic arsenical compounds are not known to cause
Glioblastoma Multiforme (GBM).

2. Asbestos: Asbestos is known to cause mesothelioma of the lung. Asbestos is not known
to cause GBM.

3. Benzene: Benzene is not known to cause GBM.
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Diesel engine exhaust: Diesel engine exhaust is not known to cause GBM.

Dioxin: Dioxin is not known to cause GBM.

Formaldehyde: Formaldehyde is not known to cause GBM.

Shift work: Shift work and circadian disruption is not known to cause GBM.

Radio tower frequency, electromagnetic fields: There is no evidence to support the
contention that radio tower frequency or electromagnetic fields cause GBM.

PN

Glioblastoma Multiforme cannot be experimentally induced, it has no known cause, it is
completely idiopathic.

Discussion of Medical Literature: On July 18, 2018 claimant’s counsel Bradley E. Elzeer, II
submitted three documents to the Industrial Commission in anticipation of a Hearing on July 30,
2018 at 1:30 — Room 10. These documents include a copy of the November 2006 article in the
Journal of Occupational and Environmental Medicine, Volume 48, Number 11, by Grace K.
LeMasters, et. al. entitled; Cancer Risk Among Firefighters: A Review and Meta-Analysis of 32
studies. Nowhere in the LeMaster study is there any evidence whatsoever that any exposure of
any type will increase the hazard of, or produce an increased risk of, developing a malignant
Glioblastoma Multiforme brain tumor.

Two PowerPoint presentations were also included. The first is entitled Fire Service Occupational
Cancer Symposium, presented by Robert D. Daniels, MD on September 7-8, 2017 in Phoenix
Arizona. Nowhere in Dr. Daniels’ PowerPoint is there any evidence whatsoever that any
exposure of any type will increase the hazard of, or produce an increased risk of, developing a
malignant Glioblastoma Multiforme brain tumor.

The second PowerPoint presentation is also from the Fire Service Occupational Cancer
Symposium on September 7-8, 2017 in Phoenix Arizona and was presented by Kenneth Fent,
PhD. Nowhere in Dr. Fent’s PowerPoint is there any evidence whatsoever that any exposure of
any type will increase the hazard of, or produce an increased risk of, developing a malignant
Glioblastoma Multiforme brain tumor.

A final pertinent paper, not found in claimant’s counsel’s offering, is the original article by
Robert D. Daniels, et. al., published in OEM online and entitled; “Mortality and cancer incidence
in a cohort of US firefighters from San Francisco, Chicago and Philadelphia (1950-2009)” on
September 23, 2013. Nowhere in Dr. Daniels’ original paper is there any evidence whatsoever
that any exposure of any type will increase the hazard of, or produce an increased risk of,
developing a Glioblastoma Multiforme brain tumor.

On July 25, 2018 this author performed a review of the world literature on the etiology of
Glioblastoma Multiforme. It remains a matter of fact that Glioblastoma Multiforme has no
known cause. Glioblastoma Multiforme cannot be made to develop in any organism by any agent
or exposure. Glioblastoma Multiforme is entirely idiopathic.
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Conclusions: All questions are answered in my professional opinion within a reasonable degree
of medical certainty, based on the available medical records and the scientific literature.

1. Based on your review of the records provided, what was the cause of Mr. Palumbo’s
death?

Mr. Michael L. Palumbo, Jr. developed an idiopathic malignant Glioblastoma Multiforme, World
Health Organization Grade IV, and this tumor presented itself on August 30, 2015. A
histopathological diagnosis was made in October 2015. The date of onset of this tumor is
unknown and the date of onset is impossible to predict with standard radiographic imaging,
historical and/or histological techniques.

2. In your medical opinion, was the cause of death in any way related to Mr. Palumbo’s
employment at the City of Willowick?

Glioblastoma Multiforme has no known cause, it cannot be induced in the laboratory or made to
develop in any organism by any agent or exposure and it is entirely idiopathic. Mr. Palumbo’s
fatal Glioblastoma Multiforme had no relationship to his employment at the City of Willowick or
any of his alleged exposures at work including exposures to arsenic, asbestos, benzene, diesel
engine exhaust, dioxin, formaldehyde, shift work, radiofrequency or electromagnetic fields,
under any theory of causation.

3. In your medical opinion, did the nature of Mr. Palumbo’s employment at the City of
Willowick create an increased hazard of contracting Glioblastoma Multiforme different
from employment generally?

Mr. Palumbo’s employment at the City of Willowick did not create an increased hazard of
contracting Glioblastoma Multiforme different from employment generally. Glioblastoma
Multiforme has no known cause, it cannot be induced in the laboratory or made to develop in any
organism by any agent or exposu\rc"ﬁflfl'—fm[}7 idiopattiic. “There are fio known agents or
exposures of any sort that will increase the hazard of contracting Glioblastoma Multiforme for
any human being in any occupation.

4. In your medical opinion, did Mr. Palumbo’s employment at the City of Willowick create
a risk of contracting Glioblastoma Multiforme in greater degree and in a different manner
than the general public?

Mr. Palumbo’s employment at the City of Willowick did not create a risk of contracting
Glioblastoma Multiforme in greater degree or_in a different manner than the general public.
Glioblasfoma multiforme has no known cause, it cannot be induced in the laboratory, it cannot
be made to develop in any organism by any agent or exposure, and it is entirely idiopathic.
There are no known agents or exposures of any sort that will create a risk of contracting a
Glioblastoma Multiforme in greater degree and in a different manner than the general public.
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5. Mrs. Palumbo simply alleged, in general terms, exposure to “Arsenic, Asbestos, Benzene,
Diesel engine exhaust, Dioxin, Formaldehyde, Shiftwork that involves circadian
disruption, Radiofrequency or electromagnetic fields (Please refer to the C-265 form.)

a. Do you find sufficient evidence, according to your review of the file, that Mr.
Palumbo was exposed to the alleged agents?

The medical records do not provide us with objective evidence of an exposure to any of these
eight alleged agents. Jeremy Rich, M.D. authored a brief note dated April 26, 2017 wherein he
states that he was involved in and directed Mr. Palumbo’s care from the time of diagnosis in
October 2015. He states “in my professional medical opinion Michael’s work and job-related
duties as a firefighter, for many years, and the exposures to carcinogens in that role, contributed
to and more likely than not caused his cancer.” Dr. Rich does not identify the alleged exposures
that caused Mr. Palumbo’s Glioblastoma Multiforme. Neither does he identify the carcinogenic
agent that was responsible for the development of Mr. Palumbo’s Glioblastoma Multiforme. On
the claimant’s First Report of Injury the diagnosis is listed as “glioblastoma.” The causal
relationship boxes were left blank.

b. Please explain in detail whether the alleged exposures would or would not be
expected to cause Mr. Palumbo’s Glioblastoma Multiforme?

There is no known dose-response relationship between any of the eight alleged exposures and the
development of a Glioblastoma Multiforme. A review of the world literature performed on July
25, 2018 searching for a single known cause, or multiple known causes, for the etiology of
Glioblastoma Multiforme tells us once again that GBM has no known cause. Glioblastoma
Multiforme cannot be made to develop in any organism of any type by any agent or agents or
any exposure or exposures. Glioblastoma Multiforme is entirely idiopathic.

ven if Mr. Palumbo were exposed to any, or all, of these eight alleged causative agents, none of
the alleged agents, singly or in combination, are known to cause Glioblastoma Multiforme. There
is no known dose-response relationship between any of these alleged agents and the development
of a Glioblastoma Multiforme. That is, even if Mr. Palumbo were exposed to all of the alleged
agents repeatedly, that exposure, “and those exposurcs, would not have been sufficient 1o cause
Mr. Palumbo’s Glioblastoma Multiforme. Glioblastoma Multiforme is completely idiopathic, it

has no known cause.

If you have any questions regarding this review, or my conclusions, please do not hesitate to
contact me.

Respectfully submitted,

Mark T. Finneran, M.D., FAADEP
MTF\Pts
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Injured worker’s name Date of injury

Michael L. Palumbo Jr. 04-26-17 N .
Allowed conditions: AN X
Alleged Conditions: \\
GLIOBLASTOMA

The attached claim is being referred to you on 10-26-18 by Mary Beth C. RN (phone: 419-245-2420),~—

Question(s) to be addressed:
(1) Please explain in detail, within reasonable medical probability, was the injured worker's death on 05-24-17 a direct or
praximate result of his occupation?

(2) If not, what was the cause of the injured worker's demise? Please state your answer in defail and within a
reasonable medical probability.

(3) Is there sufficient evidence to establish that exposure to heat, smoke, toxic gasses, chemical fumes , and other toxic
substances were the proximate cause of the glioblastoma? Tn other words, is thera avidence that the documented
exposure to these substances caused the condition have occurred?

i PRysiciants nagratives- T e

'Aynalysis: Michael Palumbb; Ir. was a 47 year-old male Firefighter for the City of Willowick Fire Départment when on .

8/30/15 he noted onset of some blurred vision. While driving to church that day he went left of center, and later that
afternoon he was with his family at a city park when he walked into a tree and became confused. He was transported to
TriPoint Hospital by EMS, and subsequently suffered a generalized seizure with cardiopulmonary arrest. He was
resuscitated and stabilized. An MRI of the brain demonstrated masses in the right parietal lobe. Mr. Palumbo was
LifeFlighted to the Cleveland Clinic. The evaluation there included a surgical biopsy which revealed a Grade 1V
Glioglastoma with small cell features, He was subsequently treated with a combination of surgery, radiation, and
chemotherapy. Unfortunately, his clinical status gradually and progressively declined. He was admitted into Hospice Care
in the Spring of 2017, and expired on 5/24/2017. Mr. Palumbo was only 49 years-old at the time of his untimely death. A
FROI, C-265, and request for death benefits were subsequently filed. In a letter of support of causation dated 4/26/17 Dr,
Jeremy Rich, who supervised the medical management of Mr. Palumbo's brain cancer, stated that "It is my professional
medical opinlon that Michael's work and job related dutles as a firefighter for many years, and the exposures to
carcinogens in that role, contributed to and more likely than not caused his cancer." Dr. Rich provided no medical
evidence in support of his opinion (such as Scientific papers, expert consensus opinions, etc.),

Discusslori:

An Independent Medical Review was performed by Dr. Mark-Finneran on 7/25/18. In his excellent, detailed report Dr.
Finneran discussed in significant detail the circumstances of Mr, Palumbo's diagnosis and treatment. Dr. Finneran also
responded to Dr. Rich's aforementioned letter, as well as a C-265 Presumption of Causation for FireFighter Cancer
completed on 5/2/17 by Mr. Palumbo's wife. Dr. Finneran polnted out that none of the potential carcinogens to which Mr.
Palumbo would possibly have been exposed to during the course of performing his duties as a FireFighter have been
demonstrated to have any causative relationship to the development of Glidblastomas. He documented that Dr, Rich did
not provide any medical evidence, or identify any specific carcinogen to which Mr. Palumbo was exposed to that has any
evidence-based suppart for causality in the literature. Dr. Finneran also discussed the fact that Glioblastomas are very
malignant and uniformly fatal. He further documented that none of the carcinogenic toxic materials listed on the C- 265
are known to cause Glioblastoma Multiforme. He summarized by making the important point that "Glioblastoma
Muitiforme cannot be experimentally induced, it has no known cause, and it is completely idiopathic." Dr. Flnneran
concluded that the cause of death was Glioblastoma Muttiforme, and that this condition "had no relationship to his (Mr.
Palumbo's) employment at the City of Willowick or any of his alleged exposures at work...” On 8/31/18 an interlocutory
order confirmed that Mr. Palumbo's widow had withdrawn the C-265 Presumption of Causation for FireFighter Cancer, as
well as "any request to have her C-5 application for Death Benefits allowed as a result of this presumption.” Given these
facts, the body of evidence on file cleatly supports that Mr. Palumbo died of Gliolastoma Multiforme, as well as the fact
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% case of Mr. Palumbo's Glioblastoma Multiforme (reference above "Discussion™ Section of 7e

that there was no causal relationship between his employment as a FireFighter for the City of Willowick and his death due
to Glioblastoma Multiforme on 5/24/17. :

Conclusion: My conclusions, based on my review of the medical evidence on file, and within the realm of reasonable
medical probability, are as follows: (1) Michael Palumbo, Jr.'s death on 5/24/2017 was not causally related to his
occupation as a FireFighter for the City of Willowick, Ohio (reference above "Discussion™ section of report). (2) The

cause of Mr. Palumbo's death on 5/24/2017 was Glioblastoma Multiforme. (3) There is not sufficient evidence to
stablish that exposure to heat, smoke, toxic gases, chemical fumes, and other toxic substances were the proxim ?
. InTact, there is n

evidence-in-thefile 1o Support the conclusion that the documented exposure to these substances caused-MrPajlombo's
condition of Glioblastoma Multiforme to occur. Thank you for this very interesting referral. Respectfully submitted,
Physician name (please print or type)

Rohn T, Kennington, M.D.

Physiclan's signature = Date Time
ot ). J 11/1/2018 120 minutes

— Q(L/ -
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FIRE RUN COMPARISON - Beachwood and Willowick
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Description Type Code | # of incidents — Last # of incide&s_i'z: last . ——t—
Beachwood Willowick
Structure fire NA 1 7/15/00 0 0
Building fire 111 16 12/22/14 25 5/2/15
Fires in structure 112 2 5/29/07 3 10/6/08
other than
building
Cooking fire, 113 27 6/16/15 11 5/24/13
confined to
container
Fuel 116 1 3/28/10 2 10/30/12
burner/boiler
malfunction
Trash/rubbish, 118 4 12/18/13 1 6/7/02
contained :
Fire in mobile 121 1 2/6/10 1 3/20/14
home used as
fixed residence
Passenger 131 16 5/28/15 2 12/17/13
vehicle fire
Natural 140 9 4/7/13 5 4/23/15
vegetation fire,
other
Brush and grass 142 12 5/19/12 4 9/5/13
mixture fire
Grass fire 143 3 7/23/10 1 5/9/06
Outside rubbish, 151 3 1/14/14 5 5/2/13
trash or waste
fire
Dumpster or 154 1 10/26/09 3 1/14/15
other outside
trash receptacle
fire
Special outside 160 1 4/14/06 2 8/4/09
fire, other
Road freight or NA 2 7/24/15 0 0
transportation
vehicle fire
Off-road NA 1 5/14/13 0 0
vehicle/heavy
equipment fire
Outside NA 1 9/4/11 0 0
equipment
Special outside 160 1 4/17/06 0 0
fire, including
mulch fires
TOTAL: 102 65




(01/01/2000 through 12/31/2015)

Beachwood Fire & Rescue

Structure Fire Runs

1M - 142990
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Regarding:  Michael Palumbo, Jr. |
(e pe Date C O
Structure Fire | 07/15/00 . | 1438 0 - | 057
Building Fire 01/27/01 03:24 3.37
Building Fire 02/20/01 03:06. 1.05
Building Fire 07/01/01 11:36 2.17
Buildirig Fire 04/04/07 12:38 2.85
Building Fire 10/23/07 05:01 0
Building Fire 01/14/08 22126 2.78
Building Fire 05/30/10 10:51; 06 1.05
Building Fire 11/09/11 | 22:09:41 0.79.
Building Fire 05/28/12 18:40:47 1.22 /
Building Fire: 07/15/12 _ [1444:08 - | 062
Building Fire 01/01/13 15:28:22 1.11
Building Fire -02/22/13 08:00:43 .. |1.56
Building Fire 04/07/13 13:49:40 1.93
| BulldiRg Fre T 105/31/43" 1205759 [256 . -

Building Fire 10/29/14 15:33:07 2.19
Building Fire . -12/22/14 - 21:15:46 1.76
Fires in Structures Other Than in a Buﬂdmg 08/18/03 18:47 1.71

| Fires in Structures Other Than ifiaBuilding - . ['05/29/07. - |02:43 . . |27 -
Cooking Fire, Confined to Container ‘| 01/05/01 13:10 0.28
Cooking Fire, Confined to Container [oo/02/01 _ |23s6 . 033
Cooking Fire, Confined to Container 09/14/01 13:50 0.28
Cooking Fire, Confined to Contaiher 1 05/22/02 21:10 0.54
Cooking Fire, Confined to Container 07/20/02 12:06 0.56
Cooking Fire; Confined to Container 01/17/03 . 19:01 | 0.75,
Cooking Fire, Confined to Container 07/07/03 20:46 0.78
Cooking Fire, Confined to Container 04/12/04 17:20 .03
Cooking Fire, Confined to Container 12/17/04 15:11 0.35
Cooking Fire; Confined to Container 04/01/07 . | 17554 .. - |0.a2
Cooking Fire, Confined to Container 09/08/07 15:24 0.71
Cooking Fire, Confined to Container 1 03/20/08 10%1 - 0.73.
Cooking Fire, Confined to Container 01/21/09 05:21:29 0.23
Cooking Fire, Confined to Container 10/17/09 . | 18:00:00- . |0.08
Cooking Fire, Confined to Container 11/10/09 17:25:07 0.06
Cooking Fire, Confined to Containet 01/28/10° | 17:23:00 . |0.32 .-
Cooking Fire, Confined to Container 06/17/10 16:14:00 0.67




Cooking Fire, Confined'to Container: - . .7t | 03/11/1% | 12:26:40° 043 o -

Cooking Fire, Confined to Container 06/18/11 14:37:57 0.36

Codking Fire; Confiried to Container ... .~~~ - - 109/03/12 | 12:04:30.: 037 - -

Cooking Fire, Confined to Container 05/21/13 18:41:01 0.28

Cooking Fire; Confined to Container . .~ |11/29/13  |12:1527: 025..

Cooking Fire, Confined to Container 12/27/13 21:51:12 0.48

Cookinig Fire, Confined to Container . 02/04/14. 11:18:21 0.43

Cooking Fire, Confined to Container 05/23/14 20:16:49 0.53

Cooking Fire, Confilied to Container - ' 09/20/14 - | 12:34:20° 0.74

Cooking Fire, Confined to Container 06/16/15 12:04:44 0.43

Fuel Burner / Boiler:Malfunction, Fire Confined 03/28/10 22:10:50 0.4

Trash / Rubbish Fire in a Structure No Flame Damage | 05/19/07 11:13 0.39

Trash / Rubbish Fire in a-Structuré No Flame Damage | 11/18/07 20:55 0.32.

Trash / Rubbish Fire in a Structure No Flame Damage 07/13/08 05:08 1.5

Trash / Rubbish Fire in a Structure No Flame Damage | 12/18/13 21:14:20 0.16




Beachwood Fire & Rescue

Fire — Mobile Property (Vehicle) Fire Runs
(01/01/2000 through 12/31/2015)

Regarding: Michael Palumbo, Jr.

“obile Property (Vet

icle)Fire. " T T01/28

11786

044

Mobile Property (Vehide) Fire -

02/06/10

01:26:31

0.51

- Passenger Vehicle Fire . .

1.01/09/02.

17:42.-

Passenger Vehicle Fire

02/26/02

21:18

0.38

Passenger Vehicle Fire _

-07/09/03

16:03 -

035 .

Passenger Vehicle Fire

09/23/04

06:54

0.41

Passenger Vehicle Fire | . = .

09/17/06

12:14

Passenger Vehicle Fire

08/02/07

21:34

0.29

Passenger VehicleFire . - -~

|12/18/07

Passenger Vehicle Fire

03/17/08

12:52

0.14

‘Passenger Vehicle Fire, 0\ -

|.05/25/08 . .

1356

034 L

Passenger Vehicle Fire

12/12/08

15:01:

0.06

| Passenger VehicleFire, . @ o0 0

09/03/10 -

2.

Passenger Vehicle Fire

01/13/11

35

senger Vehicle Fire

06/14/12 [

”Passénger Vehicle Fire

07/15/13

16:55:46

0.07

_Passenger VehicleFire - . -

09/22/13

| 17:10;07

Passenger Vehicle Fire

05/28/15

08:17:27

0.38

Road Frelght of Transport VeRle Fre

12/17/03

Road Freight or Transport Vehicle Fire

07/24/15

21:01:53

0.12

Off-road Vehicle or Heavy Equipment Fire =

05/14/13.

022552

227




Beachwood Fire 8 Rescue

Fire — Natural Vegetation Fire Runs
{01/01/2000 through 12/31/2015)

Regarding: Michael Palumbo, Jr.

Incident Type
Natural Vegetation Fire

Date
04/01/00

Hours
0.57

- Natural Vegetation Fire'. /-~ = - -'07/03/00: .

Tozs_

Natural Vegetation Fire

06/24/07

0.1

Natural Vegetation fire

06/27/07 - - |13

(022

06/09/11

19:14:16

0.14

Natural Vegetation Fire
- Natural Vegetation Fire:”

. 18:41:20 -

008

Natural Vegetation Flre -

07/08/11

22:15:58

0.12

Natural Vegetation Fire . - °"

07/15/11 -

16:59:09. -

Natural Vegetation Fire

04/07/13

10:34:41

0.81

 Brush or'Brush-Grass Mixture Fire -

04/23/01. "

171 -

04/24/01

0.17

Brush or Brush-Grass Mixture Fire

00:34

1o [07/08/02: ¢ 20:

ST

Brush or Brush Grass Mlxture Flre

05/07/07

014

' Brush oF Briish-Grass Mixture Fire » =" 00 oo 0

.08/23/08:. -

Brush or Brush-Grass Mixture Fire

04/12/10

18:01:40

0.24

Mixture Fivg—: ool

04715410

16:01:44. ... | 0:

Brush or Brush Grass Mixture Fire

05/30/10

09:59:42

0.09

. Brush or Brusti-Grass Mixture Fire, . ..

L | 0702140 ...

013:01:44. .00

Brush or Brush-Grass Mixture Fire

09/09/10

14: 12 56

0.27

Brush or Brush-Grass Mixture Fire = @

05/04/:

Brush or Brush-Grass Mixture F|re

05/19/12

'18 0118

0.35

Grass Fire: -

07/18/08___

-16:28

oos.

Grass Fire

03/21/09

17:0259

0.15

GrassFire:

07/23/10 ;.

[13:35:11

009 . -




Beachwood Fire & Rescue

Fire — Outside Rubbish Fire Runs
(01/01/2000 through 12/31/2015)

Regarding: Michael Palumbo, Jr.

Incident Type

09/12/0%

Outsnde Rubblsh /Trash / Waste Flre,lnc BrushPlles »

12/09/08

12:28:58

Outside Rubbish’/ Trash:/ Waste Fire; Ing Brush Piles. .-

01/14/14: -

1 18:22:38 . .,

032

Dumpster or Other Outside Trash Receptacle Fire

10/26/09

09:28:47

0.92




Beachwood Fire & Rescue

Fire — Special Outside Fire Runs
(012/01/2000 through 12/31/2015)

Regarding: Michael Palumbo, Jr.

09/04/11 15:00:44 0.31




Regarding: Michael Palumbo, Jr.

City of Willowick Fire Department

Structure Fire Runs

(01/01/2000 through 12/31/2015)

Incident Type Date Time Hours
Building fire 4/28/01 NA 0.4
Building fire 3/21/02 03:00 3.5
Building fire 7/22/02 13:30 0.48
Building fire 11/25/04 11:40 1.32
Building fire 12/28/04 01:16 2.77
Building fire 7/13/05 19:20 0.54
Building fire 12/2/05 16:31 0.48
Building fire 1/12/06 11:31 1.57
Building fire 3/17/06 01:.08 1.33
Building fire 11/14/06 21:36 1.65
Building fire 11/18/06 05:01 3.98
Building fire 11/27/06 12:42 1.09
Building fire 11/7/07 08:57 0.83
Building fire 10/13/09 | 10:35:21 1.08
Building fire 6/16/10 | 17:39:00 2.82
Building fire 10/14/10 | 06:55:28 0.69
Building fire 6/13/12 | 03:24:59 0.88
Building fire 10/11/12 | 11:12:02 8.34
Building fire 12/21/12 | 19:04:07 0.89
Building fire 6/26/13 | 00:49:02 0.64
Building fire 8/12/13 | 21:24:00. 0.54
Building fire 12/10/13 | 17:57:41 2.7
Building fire 5/28/14 | 00:54:50 1.22
Building fire 8/10/14 | 20:56:34 0.61
Building fire 5/2/15 18:21:19 1.8
Fires in structure other than in a building 5/9/07 09:34 0.45
Fires in structure other than in a building 11/17/07 01:02 0.44
Fires in structure other than in a building 10/6/08 | 08:22:00 0.58
Cooking fire, canfined to container 1/26/04 19:41 0.37
Cooking fire, confined to container 2/17/04 16:26 0.35
Cooking fire, confined to container 6/30/06 08:37 0.34
Cooking fire, confined to container 10/12/06 16:11 0.72
Cooking fire, confined to container 5/4/07 16:35 0
Cooking fire, confined to container 11/7/07 19:42 0.26
Cooking fire, confined to container 10/18/08 | 21:39:02 0.2
Cooking fire, confined to container 11/9/10 | 18:57:00 0.25




Cooking fire, confined to container 8/3/11 20:15:14 0.16
Cooking fire, confined to container 3/31/12 | 17:58:24 0.27
Cooking fire, confined to container 5/24/13 | 02:12:34 0.42
Fuel burner/boiler malfunction, fire confined 1/27/03 11:46 0.38
Fuel burner/boiler malfunction, fire confined 10/30/12 | 00:34:56 0.36
Trash or rubbish fire, contained 6/7/02 22:58 2,12




City of Willowick Fire Department

Fire — Mobile Property (Vehicle) Fire Runs
(01/01/2000 through 12/31/2015)

Regarding: Michael Palumbo, Jr.

Incident Type Date Time Hours
Fire in mobile home used as fixed residence 3/20/14 | 18:44:07 1.67
Passenger vehicle fire 4/15/11 | 11:40:39 0.22
Passenger vehicle fire 12/17/13 | 08:39:58 0.4




City of Willowick Fire Department

Fire — Natural Vegetation Fire Runs
(01/01/2000 through 12/31/2015)

Regarding: Michael Palumbo, Jr.

Incident Type Date Time Hours
Natural vegetation fire, Other 11/10/04 11:13 0.12
Natural vegetation fire, Other 6/2/05 12:58 0.1
Natural vegetation fire, Other 11/28/05 22:06 0.38
Natural vegetation fire, Other 4/19/06 15:06 0.37
Natural vegetation fire, Other 4/23/15 | 11;40:43 0.14
Brush or brush-and-grass mixture fire 6/12/01 10:44 0.23
Brush or brush-and-grass mixture fire 6/28/04 07:.07 0.25
Brush or brush-and-grass mixture fire 5/19/09 | 10:02:20 0.24
Brush or brush-and-grass mixture fire 9/5/13 18:12:52 0.18
Grass fire 5/9/06 13:41 0.22




City of Willowick Fire Department

Fire — Outside Rubbish Fire Runs

(01/01/2000 through 12/31/2015)

Regarding: Michael Palumbo, Jr.

Incident Type Date Time Hours
Outside rubbish, trash or waste fire 4/19/01 10:10 0.42
Outside rubbish, trash or waste fire 5/14/02 02:05 0.17
Outside rubbish, trash or waste fire 6/18/10 | 19:38:54 0.13
Outside rubbish, trash or waste fire 5/21/12 | 11:22:39 0.11
Outside rubbish, trash or waste fire 5/2/13 01:58:13 0.24
Dumpster or other outside trash receptacle fire 4/16/08 11:08 0.35
Dumpster or other outside trash receptacle fire 1/2/15 | 00:50:13 0.22
Dumpster or other outside trash receptacle fire 1/14/15 | 03:06:56 0.23




City of Willowick Fire Department

Fire — Special Outside Fire Runs
(01/01/2000 through 12/31/2015)

Regarding: Michael Palumbo, Jr.

Incident Type Date Time Hours
Special outside fire, Other 8/18/08 21:30 1.1
Special outside fire, Other 8/4/09 21:32:00 1.97
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Potential risk factors for incident glioblastoma multiforme: the Honolulu
Heart Program and Honolulu-Asia Aging Study
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Abstract

Glioblastoma multiforme (GBM) is the most common adult primary malighant brain tumor, Ninety
percent of adult GBM patients die within 24 months after diagnosis. The etiology of GBM is unknown.
The Honolulu Heart Program (HHP) and Honolulu-Asia Aging Study (HAAS) are prospective, cohort
studies of cardiovascular and neurodegenerative disease based on 8,006 Japanese-American men
followed since 1965. The Japan Hawaii Cancer Study provides data on incident cancer cases in the
HHP/HAAS cohort, We used data from these studies to obtain epidemiologic information about GBM.
GBM cases were identified by searching the 1965-1998 databases using International Classification of
Diseases (ICD-9) codes. Nine histologically confirmed GBM cases, 5880 years old, were identified.
The incidence rate was 6.2/100,000 person—years. Records of each case were reviewed. Selected
variables from the first three exatminations (1965-1968; 1968-1970; 1971-1974) were used to identify
potential candidate GBM risk factors. A multivariate Cox proportional hazards model showed sugar
intake and occupational exposurs to carbon tetrachloride were independently and significantly
associated with development of GBM,

Keywords: Keywords Brain tumor, Cancer, Epidemiology, Glioma, Risk factors

Introduction

Glioblastoma multiforme (GBM) is the most common adult primary malignant brain tamor with a peak
in?:@e between 55 and 84 years of age [1]. Fifty percent of adult GBM patients die within 10-12 .
months after diagnosis. Approximately 10 % of adult patients survive 24 months after diagnosis [2],
The causes of most glioblastomas are unknown, Established risk factors include inherited genetic
syndromes and therapeutic jonizing radiation but account for only a small fraction of cases [3].

Analytic epidemiologic studies of glioblastoma compare the risk of developing GBM in persons with
and without certain characteristios (cohort studies) or compare the histories of persons with and without
GBM (case-control studies) to identify possible risk factors including lifestyle habits, environmental

hitps:/Awww.ncbl.nim.ningovipmelanticles/PMC 4693293/
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and occupational exposures to toxic agents, genetic factors and infections. Cohort studies ate preferred -
because they ensure exposure occurs before diseage develops and permit risk estimates based on
exposure status. Accrual of statistically robust numbets of cases for a cohort study of GBM risk factors,
however, is time consuming and difficult because the tumor is relatively rate. Most epidemiologic
-studies of GBM are case—contro] studies. Accrual of adequate numbers of cases'is quicker in these
studies. Interpretation of data from case control studies is more difficult because of potential problems
such as recall biag, difficulty in selectmg an unbiased control group, and lack of adequate exposure
" information. .

The Honolulu Heart Program (HHP) Is a prospective cohort study of cardiovascular disease based on
the island of Oahu, Hawaii that began in 1965 with enrollment of 8,006 men of Japanese ancestry
living on the island of Oahu, Hawali. Research on neurodegenerative diseases of aging began in 1991
with establishment of the Honolulu- Asia Aging Study (HAAS). Data on incident cancer cases in the
cohort is provided by the Japan Hawaii Cancer Study We used the HHP/HAAS database to investigate
the incidence of GBM in this population arid identify potential GBM risk factors.

Materlals and methods

Study population

The HEIP/HAAS is a cohott study of cardiovascular disease and aging among 8,006 men of Japanese
ancestty who were botn between 1900 and 1919 and were 45~68 years of age at the time of their initial
examination between 1965 and 1968. The cohort was identified through selective service records from
World War 11, and men were located through searches of telephone, business, and state agency records.
Of the estimated 14,426 men born in 1900-1919 and believed to be residents of Oahu, 11,148 were
located; 8,006 completed the baseline examination [4]. Thus the study population represents over 70 %
of the target population,

Glioblastoma multiforme

Since the initial examination (1965-1968), the cohort has been followed through a series of six follow-
up examinations performed in 1968-1970; 1971-1974; 1991-1993; 1994-1996; 1997-1999; and
19992000, In addition to the periodic examinations the cohort is followed through rigorous
surveillance of hospital admissions and records, obituaries in local newspapers, and death certificates.
Deaths are ascertained by daily review of newspaper obituaries, telaphone calls to relatives, mortuaries,
hospitals, and the medical examiner’s office and searches of the National Death Tndex (NDI). The
Japan-Hawaii Cancer Study provides information on incident cancer cases in the cohort through
surveillance of hospital discharge records on Oahu and through links with the Hawaii Tumor Registry
for cases in other parts of the state. Information on participants living on the mainland is obtained from
local relatives, interviews during island visits of participants, and the NDI, Out-migration from Oahu
has been less than one per 1,000 per year and only five participants have been lost to follow-up. The
final cause of death is determined by an expert panel of three physicians based on all available

. information obtained from follow-up examinations, surveillance of hospital discharge records, autopsy
reports, and death certificates. Protocol autopsies are obtained on approximately 25 % of cohort deaths.

All primary and secondary CNS tumors were identified through searching the entire cohort database
for the years 1965-1998 using International Classification of Diseases (ICD 9) codes for oncology. The
original records of each of these cases were reviewed by one of the authors (JSN) to identify cases of
GBM.

Risk faciors

hitps:ivww.nebl.nlm.nih.govipmelarticlos/iPMC 4693293/ 213
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Selected variables from the first three examinations (1965-1968; 1968-1970; and 197 [-1974) were
used to identify potential candidate GBM risk factors. These examinations included questionnaires that
provided basic demographic, ocoupational and socioeconomic data, medical history, and lifestyle
factors including usual physical activity, smoking habits, alcchol intake, and dietary habits [5). Specific
questions that were available included whether they ever had chest sirgery, any blood transfusion and
recurrent herpes. Other procedures included an electrocardiogram, grip strength assessment, pulmonary
function testing, blood measurements including hematocrit, glucose (1-h post 50-gram load),
cholesterol, and triglycerides, seated blood pressure determination, and vatious.anthroporetric
meagures such as height, weight, and subscapular and triceps skinfold thickness, Self-reported weight
gain from age 25 was also ascertained, Separate evaluation of each man’s diet was carried out by a
dietician, using the 24-hour recall method [§]. A common food grouping system was used to ¢stimate
nufrient composition, Dietary data were also validated by repeat 24 h recall interviews and 7-day’
dietary records in a subset of 329 men examined 2 years later [7]. .

Occupational exposure data were available from the entire cohott based ot inforimation collected at the
first and third examinations, Partioipants were asked what their present and usual jobs wers and how
many yeats they wotked in these jobs at both examinations. Their jobs were assigned two three-digit’
occupation and industry codes according to the U.8. Bureau of the Census [8]. All unique
occupation/industry combinations were identified and independently assessed by three industtial
hygienists for the likelihood of exposure to pesticides (insecticides, herbicides and fungicides), metals-
(manganese, mercury and iron) and solvents (carbon tetrachloride and carbon disulfide) [9, 10].

“Likelihood of exposure was assigned by consensus as none, low, medium, and high. An intensity score
was calculated by multiplying the likelihood of exposure by the number of years worked. Usual
occupation was used in these analyses.

t

Statistical analysis

Follow-up for incident GRM among the 8,006 men oceurred over the approximate 30-year period from
the time of study initiation through the end of 1998, Incidence of GBM was calculated using person—
years of follow-up. Participants were considered at risk of developing GBM from the date of their-
initial examination until onset of this disease for cases and date of death, date lost to follow-up or the
end of the follow-uip period for non-cases. Corresponding 95 % confidence interval (CI) for in¢idence
of GBM was computed assuming the number of cases (events) follows a Poisson distribution, Data
analysis included comparing mean values of selected continuous variables for GBM cases and non-
cases; comparing percentages of participants with a specified variable in GBM cases and non-cases by
levels of selected categarical vatiables; 4nd computing GBM incidence rates and associated 95 % CIs
by categories of selected variables. The Wilcoxon rark sum test was used to compare the distribution
of continuous variables between GBM cases and non-cages, while the Fisher's exact test was used to
compare categorical variables, Due to small sample size (GBM cases) exact P values were preferred.
Instead the Monte Carlo method was used to obtain an empirical P value that approximates the exact P
value without relying on asymptotic distributional theory or exhaustive enumeration, The GENMOD
procedure in SAS was used to estimate incidence rates of glioblastoma and agsociated 95 % Cl by
assuming a Poisson distribution and specifying person—years at risk as the offset. Exact logistic
regression analysis relating GBM to each potential risk factor was performed to obtain exact p-values
which were later used to assess the linear trend in incidence rates of GBM across categories of the
predictor variables [11]. A multivariate analysis to estimate hazard ratio (HR) associated with each risk
factor was performed uging the Cox proportional hazards regression model.

Results

GBM incidence

hilps:iiwww.nebi.nim.nih.gov/pmefarticlas/PMC4693203/ ) 3/13
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Nine participants, 58~80 years of age at diagnosis (mcan age = 66.8 years), developcd GBM during the
- follow-up period between 1974 and 1995, All cases were confirmed by histological examination,
Average age at death was 67.6 years for GBM cases and 77.6 years for non-GBM cases. All tumors
were supratentorial. The incident GBM cases occurred during 144 405 person—ycars of follow-up,
y1cldmg an overall incidence rate of 6.2 per 100,000 peison-years (95 % CI=2.8-11.9),

Risk fac;tors

* Comparisons of participants who developed GBM and did not develop GBM tevealed several
characteristics that differed significantly or were of borderline significance (Table 1). Participants
developmg GBM were significantly more educated and more likely to'have a usual job that lnvolvéd

2R Carbon Teachlonide eXposure, Although differences were of borderline statistical significance,
condpared with participants who did not develop GBM, those who developed GBM gained twice as
much weight since age 25 (10.6 vs. 20.9 1bs), had larger triceps skinfold thickness (8.0 vs. 10.0'mm),
consumed a greater percentage of calories from carbohydrate (46.4 vs. 53.3 %) and a 1,5-fold greater
amount of sugar in the diet (45.2 vs. 70.0 g), and reported more frequent chest surgery (0.9 vs. 11.1 %)
and blood transfusion (13.7 vs. 37.5 %), respectively, No significant differences were observed for age,
body mass Index, physical activity index, reourrent herpes labialis, smoking, total ¢alores, coffee and
tea consumption, and level of solvent exposure at one’s usual job. In addition, no differences were
found for pesticide or metal exposure at work (data not shown). '
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Table 1

e ———

Characteristics of incident glioblastoma multiforme cases and non-cases, 1965-1974

Chnracteﬂstics“_ - GBM cases (n=9) Non-cases (n.=7997) P yalu_e]r
Ags, years T 58029 54.5 (5.6) 0.584
Education, % 0.038

<High school 33.3 51.0

I-iigh school 222 34.7
" Technical 222 4.0

University _ 22.2 104
Weight goin from age 25, 1bs 20.9 (20.6) 10.6 (17.8) 0.096
Body mass index, ko/m? 24.7 (2.9) 238(3.1) 0.341
Triceps skinfold, mm 10.0(3.8) 8.0(3.4) 0.084
Physical activity index 3114 (3L.0) 328.1 (45.4) 0286
Current smok.iné,.% 222 43.8 0,315
Total calories 2301.1 (736.1) 2273.6 (738.9) 0.934
Calaries from carbohydvate, % 33.3(13.8) 46,4 (11.0) 0.081
Sugar, g 70,0 (47.5) 45.2 (36.9) 0.097
Coffee-4 oz 3.0 (3.0) 3.4 (3.2) 0.770
Tea-4 0z 2.4 (34) 1.8(23) 0.895
Chest surgery, % 1.1 0.9 0.080
Blood transfusion, % 375 13.7 0.085
Recuirent herpes, % 125 16.0 1.000
Usual job included solvents, % A 0.300

None 556 48.6

qu 111 30.6

Medivm 0.0 64

High 333 14.5
Usual job included carbon tetrachloride, % 0.008

None 77.8 74.5

Low 0.0 29

Medium 11.1 1.9

High 111 08

Note Values ave means (SD) or percentages

Qpen in 4 sgparate window

Aascssed at Exam I (1965-1968) except for the follswing: chest suxgery and blood transfusion (Bxam I, 1963—
1970), recurrent herpes (Bxam 1Y, 1971-1974), and occupational exposuce (Exam I, 1965-1968 and Exam I11,

1971-1974)
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®Based on Monte Carlo estimates for the Wilcoxon rank sum test for contmuous variables and Fisher’s exact test !
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Incidence rates of GBM are presented in Table 2 across levels of categorical variables and across -
tertiles of continuous variables that reached significant or borderling significant levels. Although tests
for trend tended not to be significant for most of the continnous variables, incidence rates increased
with increasing tertiles of triceps skinfold and percentage of calories from carbohydrate, decreased with
increasing coffee consumption, of were highest in the highest tertile of weight gain from age 25 and
dietary intake of sugar, Incidence rates tended to be higher in those who had a technical or university
education, Although the number of participants was limited, incidence rates were significantly elevated
in those who had chest surgery, 4 blood transfusion and a usual job that involved exposure td medivm
or high levels of carbon tetrachloride, Results using the composite intensity score based on level and.
duration of usual job exposure to carbon tetrachloride were similar (data not shown).

hitps:/Avww.ncbi.nim.nih.govipme/articles/PMC 4693293/ 6/13
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Table 2 -

Inidence rates of glioblastoma by levels of selected characteristics, 1965-1998
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i Characteristic® Level  No.of " Person— Rateper 95% CI P
' ' cases/ ' years - 100,‘506 - " yalueP sg
no, of , . atrisk  person- -
subjects . . years
atrisk . . _
Education <High 3/4,077 A 3l 0690 0.137 i
school B - .
High 2173 70,526 28 03102 B
school ‘ - é}é ;
Techor  4/1,153 | 29,414 13.6 3.7-343 \(‘"J
Univ ) ' g-}_i I
th.;iin fomage25,lbs 812 21613 60,859 33 04-119 0192 g-;j]
' 3-18 212,737 69,166 29 04-10.5 iﬁi ;
19-98 5/2,565 65,099 7.7 2.5-17.9 %éw
Triceps, mm 1-6 1/2,896 70,789 L4 0.04-7.9 0.073 é‘ﬁ :
L 7-8 312,240 55,907 54 11-15.7 @
9-32 5/2,865 70,454 71 23165 By
Caloiies fom CHO, % 0418 1/2,662 65,686 15 0.04-8.5 0,055 .
419-500  3/2,683 66,772 45 09-13,|
: 5L1-969  5/2,656 64,595 2.7 254180 é
b Sugang 0239 212,645 61,882 32 04-117 0,043 :
24.0-532  2/2,693 67,167 3.0 0.4-10.8
53.3-337.1 52,668 68,151 73 24171
Coffec-4 oz 0 2/1,287 31,936 63 15— 04721 ;
__ ©25.04 !
1-3 513,733 90,926 55 02—
! : . 1133
24 22,986 74,337 27 0.09- Lo
7637 :
Teadoz 0 53,770° 92,081 54 23-130 0430 j
: 1-3 2/2,502 61,459 13 026-
4029 :
24 201,734 8659 46 037
o . i | 56.73 .
% | Onen in a separate window E
®Assessed at Exara I (1965-1968) except for the following;, chest surgery and blood transfusion (Bxam II, 1968— :
1970), and ocoupational exposure (Exam I, 1965-1968 aud Exam III, 1971-1974) ;

B Tests for linear trend in incidence rates for continvous variables and differences in incidence rates for
dichotomous variables using exact logistic regression :

https:iAvww.nebi.nim.nih.govipmelariclas/PMC 4693293/ : 813
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Results from a multivariats Cox proportional hazards modcl are shown in Table 3, Age, education,
triceps skinfold thickness, coffee and tea consumption, chest surgery, and having a blood transfusion
were not mdependently associated with develapment of GBM. Dietaty sugar intake and 2 usual job that
mvolv:ng high carbon tetrachloride exposure were independently associated with risk of GBM. A 10 g,
increase in dietary intake of sugar was associated with a 15.% increase in the risk of GBM (HR = .15,
95 % CI=1.00-1.32) after adjusting for other variables in the model. Having a job with high carbon
tetrachloride exposure was also independently associated with a significantly elevated risk of
developing GBM. For the latter potential risk factor, Wide confidence intervals reflect some instability. .

[
4 bt - . — vy v

Tahla 3
Haiatjd ratios for rigk of glioblastoma, 1965~1998

' Potential visk factor ' Hazard ratie® 95 9% CI P value

i Age, years 0.55 0.11-2.69 0.459 g
g Education, % ‘
; <High school . 1.00
: High schaol | 0.78 0.13-476  0.786 §
: Tech or university 2.62 0.49-13.90 0,258
f Triceps skinfold, mm 226 036-14.11 0,384 ,
; Sugan g 1.15 1.00-132  0.048 :
, Coffee-4 oz ' ’

P 1.00
13 183 0.21-16.25  0.589
C 24 0.89 0,08-10.02 0924 é
é Tea-4 oz . ,
;o0 1,00 . i
L1 079 014447 0789

: 24 ’ 121 0.22-676  0.827

? Chest surgery, % 8.60 0.86-85.92 0.067

l‘ Blood transfusion, % . 3.79 0.80-18,06 0.094

% Usual job included carbon telrz;chloride. % :
E None 1.00 , =
| Low ormediom 062 007-5.44  0.669

; High ' 26.59 2.90-243.50 0.004

!

i

1

Qpen in a separate window

®Hazard ratios and 95 % ClIs are determined from a multivariate Cox praportional hazards model and are baged
on a 10-unit change in the continuous independent variables
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Based on US Central Brain Tumor Registry data, glioblastomas account for 18.5 % of reported brain -
tumors. They represent approximately 1.42 % of all primary malignant cancers expected to be
diagnosed in the United States in 2007. The 1S 'age-adjusted incidence rate for all rcported_ _
glioblastomas is 3.09 cases per 100,000 person-years [1]. GBM incidence is higher in males than in
females, 3.94 versus 2.38 (1, 3]. The incidence rate for GBM in this study of 6.2 per 100,000 person~
Years is lower than that reported for US men and women in the 65-74 year age group (12.47 per
100,000 person—years) [1, 12, 13]. Comparable data from Japan are limited, One study reports an age-
adjusted incidence rate of 2.8/100,000 person-years for Japanese mén over the age of 70 years [14].
The mean age at diagnosis was 67 years in this study which was similar but slightly older than the .
average of 64 years reported for men and women combined in the US [1].

The only established risk factors for glioblastoma ave ionizing radiation and certain inherited genetic
disorders [3], A number of other possibilities have been explored including, but not limited to,
occupational exposures, infectious agents, medications, head trauma, blood transfusion, surgery,
anesthesia, and lifestyle factors such as diet, however, the evidence for their role as GBM risk factors is
inconclusive [3, 12, 13, 15, 16, 17].

Although this study has a relatively small number of incident GBM cases and resultant statistical power
is low, results indicate that at least two variables are worthy of further investigation, intensity of carbon
tetrachloride exposure and dictary levels of glucose. A usual job with medium or high exposure to
carbon tetrachloride was independently associated with development of GBM; exampleg of such
occupations included dry cleaners, firemen, chemists, machinists, and radio/T'V repairmen, The
association of carbon tetrachloride and other chlorinated aliphatic hydrocarbons has been reported
previously [18]. An epidemiologic investigation showed elevated brain cancer mortality was associated
with cumulative exposure to chlorinated hydrocarbons [19]. Dietary factors have been associated with
cured meat consumption and low intake of foods high in vitamin C [20, 21]. Consumption of
caffeinated beverages, especially coffee and tea, has been associated with a reduced risk of glioma [22,
23], Although we observed 4 slight inverse trend of decreasing incidence with i increasing coffee intake,
neither coffee nor tea consumption was independently associated with GBM incidence. The biological
bagis for a possible association of high levels of dietary glucose with GBM risk is uncertain. Glucose
and other reducing sugars in foods react with asparagine and other amino acids also in foods during
cooking especially at temperatures above 120 °C to form acrylamide (24, 25]. Female rats given
acrylamide in the drinking water have an increased incidence of tumors including CNS tumors [26]. On
the basis of animal studies acrylamide is considered by the WHO as a probable human carcinogen, The
link between acrylamide and human cancer, however, is unproven and thc oncogenic risk of dietary
acrylamide is controversial [27).

Although some studies have reported associations between infectious agents and GBM (28, 29], we did
not observe an association with self-reported recurrent herpes infection, We observed an elevated
incidence of GBM in those who reported a blood transfusion which could be linked with an increased
likelihaod of exposure to infectious agents, diagnostic radiation or exposure to anesthesia in a hogpital
setting, However, thig association with blood transfusion was not independent of other pétential risk
factors, Although chest surgery was associated with borderling statistical significance in the current
study and others have suggested this could be related to halogenated hydrocarbons found in anesthesia
(12, 30, 31] chest surgery was relatively rare in this population (0.8 %) and associated GBM -
confidence intervals for the incidence rates were therefore imprecise.

Limitations of this study include the small number of participants who developed GRM and the
resultant instability of hazard ratio estimates for some risk factors. Adjustment for multiple
colparisons was not made given that the objective was to generate hypotheses, Some misclassification

hitps:/iwww.nebi.nlm,nih.govipme/articles/PMGC4693203/ 1013




*w

¥ From: 12168610804 To: 2107675289 Spasd: 14400 Time:January 23, 2019 at 10:17:22 AM EST | 0IC | Pg. 12 of 14

fanelan. 23, 2019 10:1 9AM;I risk ff.]..e.y .i.!‘ &,ga‘ l]nq‘C_‘C'LV ...v.\gj..@.g.@lé gg.?ululu Heart Pragram and nNngi:unQuqu\sia Ag('ng i‘%dy
of occupational exposure i3 possible due to changes in a job over time; however, there was a high .
degree of concordance (89-99 %) between job.related exposure estirnates available at the first and third
cxamiﬂa_tions. If exposute misclassification were present, it is likely this would have been non-
differential and thus would have minimized the assaciations observed. Competing risks for raortality
may have made it more difficult to identify.potential risk factors. Yn addition, since this study was not
initially designed to identify risk factors for this cancer, risk factors that could be important may not
have been ascertained. ' ' '

Strengths of this study include its prospective design, the Iarge sample size of at risk individuals,
histologic confirmation of all GBM cases, and population-based investigation of 3 relatively .
homogeneous sample. Ascertainment of all cases off GBM was enhanced because of the comprehensive
surveillance, review of detailed hospital records, tumor registry reports, and autopsy reports, and
assessment of underlying cause of death. Baseline risk factors were measured before onget of clinical
disease providing estimates of risk based on exposure status that would not be influenced by recall bias,

Conclusion

In this long-term prospective epidemiologic study of Japanese~American men the incidence rate of
glioblastoma multiforme wag 6.2 per 100,000 person-years. Dietary intake of sugar and having a usual
job with medium or high carbon tetrachloride exposure were identified as factors independently
assoclated with its development,
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RE; Claimant: Michzael Palumbo

Claim No.; 17-142995 - Willowick
Date of Hearing:  1/25/2019 hearings - Room 1

MEMO: Enclosed please find the l@sfébrch on carbon tetrachloride l%h we
respectfully submit for youre i at the above captioned hearing.

Thank you,

Total number of pages including cover; 3

Please contact this office if the total number of pages are not received.
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Carbon tetrachtoride, also kiown by many other names (the
most notable being tetrachloromethane, also recagnized by
"y the JUPAC; sarhon tet in the cleaning industry, Halgp:

# firefighting, and Refrigerant-10 In HYAGR) is an organle

-’ d‘r‘ﬁ""pqu?fg‘vmh the chemical formula CCly.

- Carbon tetrachloride - Wikipedia
" hitpsi//en.wikipedia.org/wiki/Carbon_tefraghloride

o] Abautthlaresuh B Feedbsck

People also ask

ls CCl4 a greenhouse gas? v

What Bond daes CCl4 have? ' v

What i catbon tétFachloride made out of? - v

ls CCM flammable? , ' _ v
Feedback

Carbon tetrachloride - Wikipedia

htips:/ren.wiklpedia. org/wiki/Carhon_tatrachlorlde v

Garbon tetrachlortde, also knawn by many olher names (the mosat notable being teirachloromethane,
alanrecognized by the IUPAC, estbin tet I the oleaning induatry, Halo304 in firsfighting, and
Refrigerant+10 In HVACR) is an organfe compaund wilh the chemical formula GG,

History and synthesls « Propenies - Uses - Hislarlc uges

ATEDR - Toxic Substances - Garbon Tetrachloride
hnps://www.alaar.cdagovlsubstnnces/toxsubstanca.aspﬂoxidaas v

Summary: Carben tetrachloride I a manufactured shemical that daes not oceur naturally. it is a clear
llquid wilh 2 swaet emeli that asp b detectad at low lavele, [tis also ealled carban chioride, methana
tevachloride, perchiloromelhane, tetrachloreethane, or banziform.

ATSDR - Public Health Statement; Carbon Tetrachloride
hitpe://www.atsdr.ede.gov/pha/phs.aspd=194alid=as v

Carbion tetrachloride la o clear liquid thak evaparates vary saally. Maat carhion telrachloride that
2acapgs o e environment 18 found 23 & gas in tie atmosphere.

Carbon tetrachloride | CCl4 - PubChern

hitgs://pubchem ncbl.nim.ih.gov/compaund/cerbon_tetrachlaride v

CGarbon Yelrachlaride i§ a ¢laar, colorless, valatile and vary stable chlofinated hydrocarban. Carbon
Tetrachiorids is used as 2 salvent for oiis and fats, s a reftigerant and ¢ a dry<clganing agent.
Molecutar Formule: CCly PyhCham CID: 6943

Molecular Welght: 159.811 g/inol  Safety Summary: Laboratory Cliemical Saf efy ..

¥l Garbon tetrachloride - EPA
hitps://urww.epa.gov/sites/praduction/files/2016-09/../carbon4etrachloride.pdf v

56-29-5. Hazard Summary, Carben tetrachiaride fay be found in bath amblent autdoor snd Indoor air.
The prrpary effecte of carbon tetrachlodde tn humans are,..

Carbon Tetrachloride Poisoning: What You Need to Know - Healthline
hﬁps://www.heallhline.com/heallh/caxbon-letrechloride-puisoning v '
Jan 27, 2016 - Carbon tetrachloride palsoning accurs when a person s expased to the carbon
tetrachtoride compaund, found in some dry-clsaning egents ... .

AGSH Explains: What's The Story On Carbon Tetrachloride ... i
https:/fwww.acsh.org/naves/..faceh-explains-whats-story-carbon-etrachloride-13293 v

Aug 5, 2018« Carbon tetrachlorlda 15 81so known a5 \etrachloromelhane and perchlarorethane, It 13 3
colorleas liguld with a sweet odor that evaparares ...

- eu e ap
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Carbon tetrachloride

Chemlcal compaund

* Carhon tetrachlortde, also known by many other
- ~eempound with the chemical formuls GG, it we
) fire extinguishesa, a% a precurzor to refrigerants

ItIa a colourlegs Hquid with a "awset” $mali that
levels. Wikipadia

Formule: &C);
IUPAC {B; Tetrachlorarnethana

¢ Molsr mass: 153.42 g/mol

Bellng paint; 170.1'F (76.72C)
Melting point: «9.256"F (-22.92°C)

" &alubla n: Chloroform, Benzeng, Carban dlaulfi
. acd

Peaple also search for
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_aenzene Alcohol Dichlorom.. N

https:llwww.google.com/search'?hI=en&ei=nhYZXMT_BoyOsQXJiLTABw&q:carhon-I»te(racmodde&oq=carbon+telracholorlde&gs__|=p3y.-ab.1.0.0i10l10... 12
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Halon 104 - deflnltlon of Halon 104 by The Free Dictionary .

_ hitps: /Iwww thefreed mtnonary.com/HalonH 04

{iy Mreleanagents.o..  We- Pay Top & for HALON - No One Pays You Faster,

" (800) 2494269 - (&) We pride ourselves on exceptional customer service & headacha-free transactions| Get A Quote.
—) Visit Website | Competitive Prices, Highlights: Compaetitive Prices, Certified Recycled Clean Agents, Same-Day Order

e Prooessung Avallable, Wide Variety Of Manufacturars . S .
. \‘\ﬁ\\ﬁrjl“(\‘b
Ca l‘bOl’l tetra Ch lOl’ |d € (redirected from Halon 104) ] - - S
Also Tound in: Thesaurus, Medmal Eneyclopedia. ' r-] -\ YA O\q )

carbon tetrachloride

n .
A poisonous; nonflammable. colorless liguid, CGI4. used in fire extinguishers and as a dry-cleaning fluld

Yy ——

American Heritage® Dlctionary of the English Language, Fifth Editlen. Copyiight @ 2016 by Houghton Miffin Harcourt Publishing Company,
Published by Houghton Mifflin Harcourt Publlshlng Company. All rights reserved.

carbon tetrachloride

n
(Elements & Compounds) a colouriass volatile nonflammable sparingly soluble liquid made from chlorine and carbon
dlsulphlde tetrachloromethane. Itis used as a solvent, cleaning fluld, and insecticide. Formula: CCl4

Callins English Dictlonary — Cornplele and Unabridged, 12th Edlllon 2014 @ HarparCalling Publishers 1991, 1994, 1998, 2000, 2003 2008, 2007,
2008, 2011, 2014

car'’bon tetrachlo'ride

n,
a colorless, nonflammable, vaporous, tGXMMUSEMWQG-EJGfﬂgSFBM, fire extinguisher, gleaning fluid,
solvenl and inseclicide,

[1900~05] .

Random Hause Kemerman Webster's College Dictionary, © 2010 K Dictionaries Ltd, Capyright 2005, 1997, 1991 by Randam House, Inc. All rights
reserved,

Thesaurus ) o o Legend: ?ﬁéynonyrhs <> Related Words #Antonyms

SWltCht thesal]'rtl , ; i

un 1. carbon tetrachloride < 4 colorless nonflammabls liquid used as a solvent for fats and oils; because of its fa

/ R
usEaE A cleaning fluld of fire extinguisher has dsclined

* garbon tet, parchloramethane, tetrachloromethane

= dissolvent, dissolver, dissolving agent, resolvent, solvent - a liquid substance capable of dissolving other
© substances; "the solvent does not change its state in forming a solution”
htips:fiwww.thefreedictionary.com/MHalon+104 12




