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PLASTICS COMPANY

February 4, 1980

Dr. T. R. Torkelson

The Dow Chemical Company
Health & Environmental Research
9008 Building

Midland, Michigan 48640

Dear Dr. Torkelson:

Attached is a copy of the "Pasternack—Firestone" cohort study of
employees exposed to VCM. This study was part of the presentation

* Firestone made at the June, 1974 OSHA hearings concerning the pro-

posed VCM standard. As we discussed, one of the criticisms of this
study was the selection of tire workers as the comparison group.

You will note, however, that Dr. Pasternack also compared the
Firestone Plastics Company employee deaths to the relative frequency
of specific causes of death among U.S. white males in 1968,

I hope this information will be of wvalue to you. Should you have
further questions, I would be happy to attempt an answer.

Sincerely,

fog Aot

Technical Manager

RWA:djs

Attachment

FIRESTONE PLASTICS COMPANY . DIVISION OF THE FIRESTONE TIRE & RUBBER COMPANY
BOX 699, FIRESTONE BOULEVARD, POTTSTOWN, PENNSYLVANIA 19464
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PLASTICS COMPANY

April 4, 1979

Dr. T. R. Torkelson

The Dow Chemical Company
Bennett Building

2030 Dow Center

Midland, MI 48640

Dear Ted:

At the March 30, 1979 meeting of the SPI-PVC Safety Group it was
suggested that manufacturers who were in possession of worker
epidemiology studies send these data to you. ZEnclosed is a

study by Dr. Bernard S. Pasterpnack titled "A Proportional Mortality
Study of Workers Exposed to Vinyl Chloride 1947-1974." - This study
was incorporated into the statement presented to OSHA during the
June, 1974 hearings.

If you have any questions regardiﬁg these data, please do not

hegitate to give me a call. Best wishes for a pleasant summer
season.

Sincerely,

B

.—/ ...f"‘_"’

Russell A. Park

1fc
ce: Mr. T. C. Walker

y2o601 SBY

Mr. John R. Lawrence

Technical Director -

The Society of the Plastics Industry
%55 Lexington Avenue

New York, NY 10017

Mr. D. C. Nuechterlein
Dow Chemical USA

2020 Dow Center
Midland, MI 48640

Enclosure

FIRESTONE PLASTICS COMPANY » DIVISION OF THE FIRESTONE TIRE & RUBBER COMPANY
BOX 699, FIRESTONE BOULEVARD, POTTSTOWN, PENNSYLVANIA 19464
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. A Proportional Mortality Study of Workers 00,,
U§315

Exposed to Vinyl Chloride 1947-74

by

-

Ll

Bernard S. Pasternack, Ph.D.

SUMMARY

. ‘ Pt ~ . .
The mortality experilence of\égé:gsbloyees who worked at The Firestone

Tire & Rubber Company Pottstown complex and died during the pe;iod 194774

has been examined.\ Eighty~five of the 433 deceased employees wqued in

the chemical plant or plastics plant and were exposed to vinyl chloride;

the remaining 348 worked in the tire.élant and were not exposed to vinyl

chloride. Death certificates were ;btained for all 433 employees and the
. .

cause of death was coded according to the 8th revision of The International

List of Diseases and Causes of Death (1967) by Michael Baden, M.D. Iwelve

. additional employces have beén identified as having died in the period

1947-74 (2 exposed and 10 nonexposed) but cause~of~death information was
ﬁot aéailable for these cmployeces at the time of this analysis. The 445
.émployees ;ho.died since 1947 1includes all.workers who died while employecd
by Firestone or after their retirement. In addition, Firestone identified
all of the employces who worked at Pottstown since 1947, had at‘lcasg three
'years exposure to vinyl chlorkéc, and terminated for some reason othexr than

death or retirement. Of the 228 employees in this category (out of a total

€29601L s3Yy

of_7$0 employees known to have worked in either the chanical plant or plastics

plant), Firestonec was able to trace all but 18 (8Z) and verify that they are
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‘the exposed (Table 2)-—neither statistically significant. Further comparisons .

“..Z 10 years work exposure; "low" level exposure; "medium" level exposure) show

still alive (207 or 91%) or deceased (3 or 1%). N¥o follow-up was performed

on nonexposed ex-employees.

There was an excess of malignant neoplasms in both the exposed and
nonexposed ecmployees, and a statistically significant cxcess in major cardio-
vascular deaths in the nonexposed employees, compared with the U.S. male

population (1968) adjusted for age at death (Table 1). Qgggifison of the

exposed employees with the nonexposed employees shows a slight excess in

a—

malignant neoplasﬁs and a small deficit in majoxr cardiovascular deaths in
| — .
—_—

involving 4 subgroups of the exposed employees (< 10 years work exposure;

po significant differences betwcen observed and expected deaths (Tablés 3-8).

—_—————

Iwo findings should be stresseds'
(1) One death due to angiosarcoma of the liver was confirmed in an employce,
classificd as having had "medium" level: exposure, who died im 1969 at the
age of Sl—-2ilyears after first exposure to vinyl chloride (with 19.4 years

of work exposure). This single anhiosarcoma death was the same one previously

identified ' (independently) by Firestone. ' :

(2) The ages-at—-death were significantly lower in the exposed employees

compared with the nonexposed employees (P < .05); the mean (* E.D.) ages of death

beiﬁg 55.3 (£ 13.1) - exposed and 59,5 (* 14.6)-nonexposed (Tables 9 and 10).

In partficular, 21 out of the 22 deaths due to malignang.ncoplaSms (95.5%Z) for
the exposed employces occurred at.agcs < 65 compared with 44 out of 73 (60.3%
for the noncxposed. This difference is statistically significant at the

0.01 p;obability level., On the other hand, 32 out of the 46 deaths due to

major cardiovascular discases (63.6%) for the exposed employces occurred

at ages < 65 compared with 121 out of 218.(55.52) for the nonexposcd-—a

-2
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TABLE l.-Observed and expccted+ number of deaths due to selected causes :)

among exposed and nonexposed ecmployees, 1947-74

Observed (and expected) deaths

.Total

Cause of death ~ .1ist No.T Exposed Konexposed
"Malignant neoplasms 140-209 . 22(15.4) 73(61.1)
Digestive 150~159 8(4.3) : 24 (17.5)
Liver - 155 | 1 3
Respiratory system l 160-163 B8(5.4) : 25(19.9)
Urinary organs 188-189 1(0.8) | g( 3.5
Brain 191 1 ' 3
Lymphat?c and hematopoietic 200-209 - 1(2.1) } 7¢ 7.8)
Other — 3 11
Major cardiovascular ~ 390;448 '46(41.1) - 218(178.5f*
Cirrhosis of livér | 571 3(1.8) C4&( 5.7)
Accidents : 866—949 8(¢ 8.0) R 21( 28.9)
© Sulcides 950-959 0( 2.5) 6{ 8.3) o
A1 other causes —— 6(16.2) 26¢( 65.55
0-989 85(85.0) 348(348.0)

TAgc—adjustcd cxpected numbers determined from relative frequency of specific
causcs of death among U.S. white males in 1568.

1Eighd1revision of Internatioral List of Diseases end Causes of Death, 1967.

-

f¥gratistically significant difference (P < 0.01).

118
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. TABLE 2.-0Observed and expectcd* number of deaths due to selected causes, with chi-

square values, among cxposed employees, 1947-74

e

R Hantel-Hocnszel
: - Nunber of deaths SUImaEry
Cause of desth List No.¥ Obscrved Expacted Chi-scuare values
.Halignant neoplasms . . 140~209 22 ) 19.4 . ' 0.36
- Digestive - - C150-159 | 8 6.5 ‘ - 0.23
Lives - .. .- . 155 1 1.0 "t  0.33
Pespiratory system . . 160-;63 8 6.8 o O.il
" Drinery organs . CissAse T 1 0.7__“.- .o..,09
' Braia c ' o ]:91‘.' . ‘!,-;/1- T 1.0 - ‘0.3-3
- .‘\rmphatic and hematoprieric  200-209" 1 1.9 0.00
Other ' ";_' ' '..f' — 3 ‘i:s Sl
¢ Majox ca::diovascui-ar - . “39.(3;—448 '46 50.5 1..C?8.
,C:{:rrhos{is of :iiverv o - T srT 3. .. © 1.6 R 065
"-‘Acéidencs - .. 800-949 | 8 . 6.7. ) ' T 0.18
" Suicides . gs50-s58 0 1.1 " 0.46
All other causes ' .: ©o '-}4 ' 6 5-7.: -
“fotal : o089 85 85.0 -

+Agé-adjustcd expected numbers.determined from rclative-fréqucncy of specific
causes of death among the 348 nonexposcd employees, with adaptation of the Mantel-

Haenszel proccdure.

fSee footnote, table 1.
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| 'I‘ABLE 3.~0Observed and expectcd+ number of deaths duc to selected causcs, with chi-
square values, among ecmployees with < 10 years work exposure, 1947-74

. v
9

Mantel-laenszel
Nunber of deaths summary

gz9601 S8H

/77

__Cause of death List No.® Observed Expected Chi-square values
Malignant neoplasus . 140-209 16 12.2 - : _1.‘37'
Digestive 150-159 6 4.0 0.71-

Liver 155 4} . 0.6 L 0.01
'Rcspiratory s;ystem 160-?-163-' '7‘.‘ ' 4..5. o 1.17
Urinaty organs © 188-189 o 0.8 0.23
. Brain RET: <o o6 . 0.1
ILymrhatic and hematnpoietic. 200-200 1 ) 1.4 . 0.02 Lo
Other B --- 2 H‘M-"()":-G'~ S =
.'Ma-jor cardiovascul;r . ’ ,'390_448 26 ' 31.0 | .. . '.'2.10
. .Cirrhosis of liver. 571:" -1 " 0.9 . R '._0'.25
*Accidents .800—549 7 .4'.9- C 0487 -
Sulcides " 950-959 0 0.8 L 0.13
All other cat;ses " —— | 3' | 3.2 ' -
'l‘c.)t:al 0-989 53 53.0 ‘ o -
'+See footnote, table 2. !
1See footnote, table 1.
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TABLE 4.-Observed and cxpected+ number of dcaﬁhs due te sclected causes, with chi-
square values, among employees with 2 10 ycars work exposure, 1947-74 .

3
|
;
]

Yo ok

dary L Wik ch

— : Mantel-Haenszel
: ! .. _Number of deaths sumnary
Cauge of death List No.¥ Observed Funecred Chi-sguare values
Haiignant ;eoplgsms 140-209 6 6.8 0.01
Digestive 150-159 2 2.2 0. 04
Liver . 155 1. 04 0.05
,Reshérator& system . 160-163 1 2.2 0.26-
: Ufinary'organs 188-189 1 bié_ 0.08
Bratn 191 ST T ' 0.05
Lymphatic and hemahépoietic 200-209 - 0 0.7 ."3.0.05
Other - . AR i
- Majo% cardiovascular ] 390-448 20 26.2‘ 0.01
Cirrhosis of liver 591 2, 0.5 1.88
"hcetdents 800-949 B 1.7 0,04
.?dicides 950-959 0o 20.5 “ '? s 0.00 (
.A}l other causes ——— 3 2.3 -
Tot;l 0-989 32 32,0 . -

TSGe footnote, table 2.

1bee footnote, table 1.
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TABLE S5.-Observed and Q.‘(pected+ number of deaths due to selected causes, with éhi—-
square values, among ecmployees with < 10 years work exposure, 1947-74

Mantel-Haenszoel

’ .

. , .anber‘of deatrns summary

Cause of death List No.¥ Observed FEupactad Chi-scuare valuce
'_“ " Malipnant neoplasms ‘ ;-: 1&0—299 16 -14.8 - .. 0157 g
::3 -. Digcstive. . o . 150-159 6 5¢5 o :'0..00 ’
Liver . BTSN 155 0 , 0.7 '_ - 0',1'5'
" Respiratory system - © 160-163 v 5-&' L _l.lé é
- Ui:ii.n“ary organs ' . o 168~189 0 07 . : 015 a
i Brain T T S G AR S A 0.06
ME :;. L.ymphatic' and hematopoietic :2!.:'0-2‘.99 B _ 1 ' goj’_) - :'9:28 g
other U _ “‘2,*__» ...2.0.1. o . ;
Major_ca%diovascular ) : . 390-448 -26_ ' 26.9 J . -l 0.04 g
Cirrhosis of liver o : . 571° 1 1.7 ‘. . ) 0.07
--.Accident; ' ._ . o 800.—'91.9 7, 5.7 . 0.48 i
Suicides S 950-959 0 0.0 o 0.0 ;
All other causes . I - 3 3.9 e .l T ;
s 'l:‘;:tal ‘ - T ., 0-989 "~ 53 53.0 . - g

TR

'nge-adjustcd numbers determined from relative frequency of specific causes of
death among the 32 employces with 2 10 years work exposures, with adaptation of

the Mantel-Haenszel proccdure.

I13(.'«:2 footnote, table 1.
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TABLE 6.-Observed and expected number of deaths due to sclected causes, with chi- o
i i (e}
square valucs, among employees in the "low" level exposed group, 1947-74 A
e
' - . Mantel-Haeaszel
X K Number of deachs Sunumary
Cause of death List No.%’ " Observed Ywnected Chi-souare values
Maligoant neoplasas . 140-209 11 10,2 ‘ - 0.01
Digestive S L }50—159' 3 3.4 - 0.42
Li\’er . ’ ‘ : '_l- 155 l 0.5 '_ . 0- 00
Respiratory systcm C 160-163 ‘4 '3.6” 7 0.00
Uiinary organs . . 188-189 1 0.%' - 0.28
. . . .. . B R K —-—.._-':--- u‘_:_“ " A - *
Brain S B X5 § ; - 0.5 ‘> o D0.00

Lymphatic and hematopoietic - 200-202 S NP 2 & §

N O M

i " ther T e .
. Majorx cérdiovascular L ©.390-448 - 26 3 27.6 l ) ; .0.13'
i Cirrhosis of liver o s 2 10 L0
, Accidents N E 300«94§ 7 ’ ..4.§ . ;°- LS 34 §
" Suicides - U 950'—95.9_ o . 0.5 oo Ded2 - i
] All otheé causes o ——— 1- |  2-3 . . ) - . Z
- Total: : - 0-s89 47 47.0 | : . -

See footnote, table 2.

ts

ce footnote, table 1.
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TABLE 7.-0Obscrved and expect:ed+ nunber of deaths due to selected causes, with chi-
_square values, among employees in the "medium" level exposed group, 1947-74

Mantel-Haenszel
. " Number of deaths sumary
Cause of death . List No.¥ QObserved [xvacted Chi-scuare values -
HalignaAc néoplasm;' ;40—209 11 8.6 - 0.62
. Diéestkve 150-159 ' 3 2.8 . 0.03 -
Liver ; 155 1 0.5 - 0.00
.Res%iratory systenm '160—163 4 2.9. 0.14
uxiﬁéry organs ' 188-189 1 '0,4' '0.03
Brain 191 ST oY 10.00
Lymphatic and bhematapoistic 200~-200 \\9 0.9 . 0.19
6ther . . ——— ZTiw ﬂi?ﬂi.lﬁ -
Major cardiovascular ",350_448 20 23.9 ’ 1.52,
L Cirrhoéis of livér ’ 57% 1 '0.5 - 0.60
- Aceidents 500-949 1 ‘1.9 ' d.l@
‘Suicideé 950-959 0 0.5 0.00
A1l other causes ' — 5 2.6 e
fotal 0-989 35 38.0 -~

.

Tﬁée footnbte, table 2.

. ISec footnote, table 1.
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TAﬁLE 8.-Observed and expcctcd+ number of deaths due to selected causes,-with chi-~
square values, among employees in the "low'" level exposed group, 1942-74

Nunber of deaths

Mantel-Haenszel
summary

Cause of death Lisé‘No.+' Obscrved Expected Chi-sguare values
'Maligna;t necplasns 140-209 11 12.5 0.25
Digestive . }50-159. 5 4.6 “0.00
Liver . 155 0 0.5 * ©0.00
ReSpiratoff éystem _ 160-163 ~ A ;:4.&_ 0.00
Urinary organs 188-189 o . 0.6 0.01
" Brain BT ° 05, 0.00
: .:- vmphatic and hematonsietic 200~-209 ;;l 0.7 0.28
: t:he;: Co | , ----- . 1 .1.7 -
) 'Majo:: cardiova;cular . .- 39.0-1.'43 26 -24-.0 0.48
.Ci¥rhosis of liver _ 571" .2 .‘1.5 ) Q.OO
. Accidents 800949 7 '5.3 " 1.01
Suicides 950~559 0 0.0 0.00
(A1l other causes — 1 3.7 -
Total _ . 0~989 47 47.0 ) -

1303 footnote, table 1.

T A
*AgcﬂadjuSCQd numbers determined from relative frequency of specific causes of
death armong the 38 cmployeces in the '"medium" level exposed group, with adaptation

of the Mantel~Haenszel procedure.
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Table 9.~Distribution.of deaths by age and cause for exposed and nonexposed cmployees, izws~i4 -

A_::'e at Death

.
e e e, 8 g

Cause of Death List Nb.1’ Group+ 23 35-44 45-54 5564 . & 65 Total
Malignant neoplasns 140-209 E . 0 3 5 13 1 22
‘ ' NE 0 11 15 18 29 . 73

Digestive 150-159  E 0 1 3 4 0 8

NE 0 2 6 5 11 24

Respiratory systenm ) 160-163 E 0 1 0 6 1 8

: KE 0 5 3 8 9 - 25 -
- Urinary organs T - 188-189 E 0 0 .-, 1 0 0 1-

NE 0 0 0 .1 2 3

Lyzphatic and hematopoietic 200-209 E 0 1 0 0 "0 2

. .+ RE 0 o 4 2 1 7
Major card{ovascular - 390-448 E . .0 4 19 g, 14 46
NE 3 “13 47 58 97 218
Cirrhosis of liver 571 . E - 0 0 -1 1 1 3
) . : NE 0 1 2 1 o 4
Accidents ' 800-949 E 4 1 3 0 0 8
| ©  NE 11 4 5 0 1 21
Suicides 950-959 E 0 0 0 0 0 0
. NE 1 2 1 0 2 6
A1l other causes L ——— " E 0 3 1 1 1 6
. NE 3 3 4 2 14 26
Total : , 0-989 E 4 1 - 29 24 27 85
' . NE 18 34 74 79 143 348

fE = Ixposed.

NE = Nonexposed.
N N
IS2e footnote, table 1.
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TABLE 10.-Distxribution of age at death by year of death for exposed and nonexposed groups

Group+

Age at Dezth

Year of Death L 34 35-44 45-54 55-64 Z
: E 1 0 0 0 0 1
1947-34 NE 8 3 11 8 3 33
_ E 1 3. 3 1 .0 8
1955-59 NE p ; 9 5 17 45
E .0 2 10 3 1 19
1960-64 NE 2 11 14 | 16 31 74
: ; B 1 3 9 6 3 22
1965-69 NE 5 10 23 18 39 92
. E 1 3 7 11 13 35
1370-74 NE 2 3 17 29 53 104
Toral E 4 11 29 24 17 85
ota NE 8 34 74 79 143 348
1t E = Exposed
KE = Nonexposed
GE9601L SBYH
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. MICHAEL M, DADEN, M.D,
520 PIRST AVENUE
NEW YORK, NEW YORK 10016
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T

. June 19, 1974 A

E

Mr, Arthur Smith 3
39 South Lasalle Street E
- Chiecago, Illinois GOGO3 g
4

Dear Mr, Smitht : N E
1 have revicwed 433 death certificates and the vinyl chloride exposurc records E
of 445 cmployees identified by the Firestone Company as the total number of E
workers at the Pottstown complex who have died since 1947, Included are 85 of e
87 omployees who were exposed to vinyl chloride, Thus 97.3% of all deaths §
and 97,7% of the vinyl chloride exposcd deaths were cexamined., Hospital 3
records and histologic slide material were reviewed by me when indicated, #
. - I ,'::‘

The major findings can be separated into four categories: :
;

..1. Angioscarcoma: Onc angiosarcoma of the liver was identified (which
I had not known was previously known to Firestone) and no other’
angpiosarcomas were found anong the 433 dececdents, This tumor occurred
in a 51 year old male in the long exposure higher concentration group
21 years after initial exposure. A single funmor, even a rave one such as
angiosarcoma of the liver; can occur spontancously and,by itself, its.
sipnificance cannot be propbrly evaluated, However, when considered
together with other data presently available which was not known at the izmc
of the death in 1969, including rccent animal studies and reports of
angiosarcomus in vinyl chleride exposcd persons clsewhere, it appears that
this angiosarcoma is conscquent  to the vinyl chloride exposurc.

9€9601L S3Y

2, Malignancy in general: There was no significant incercase in deaths
from any specific malignancy in the cxposed and non-exposcd cmployeces
as demonstrated by Dr. Bernard Pasternak's statistical evaluations.

A slight excess of cancers of the respiratory and digestive systems
present in both groups when compared to the. total United States white

male population must be Turther examined ns to smolking habits of these

groups and other local environmental factors (including fads amony physicians
in determining cause of death in non-autopsicd fatalitics.) This examination
should include evaluation of Pottstown cmployces who are still alive.

Suell evaluation of living cmployces is also nccessary to further cvaluate

. the finding by Dy, Pasternak, on the basis of information prcscntlx
available, that the mean age of death from all causcs of exposcd cmploycces
(55,3 yeurs) was less than for non-exposed employees (59,5 years), There

may be reasons for this dilference olher than exposure to vinyl chloride,




’

-2 " Jume 19, 1973
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The median age of "death of those dying of cancer in the exposcd group
(22/85) is the same as the median age of death of those dying of cancer

jn the non-exposed group (73/348) -~ 58 ycars), There is no greater
number of carly deaths from cancer 'in the exposed group. lHowever, in the
exposed group the oldest death from cancer was 677 in the non-exposed group
19 deaths from cancer occurred between 71 and 87 ycars of age. This
difference may be an artifact caused by initial population age differences
but should be explored further. Therce is no difference in all causes of
death among the 32 decadents exposcd to vinyl chloride for more than 10
years as comparcd to the 53 decedents who had briefer exposurejand among
the 22 malignancics in the cxposed group there is no difference in type

of cancer in those oxposed more or less than 10 years (except for the one
angiosarcoma in the longer exposed group).

/€960l SBYH

3, Cirrhosis of the liver: The three fatalitices attributed to cirrhosis

of the liver in the cexposced. population and four in the non-exposed

population may be accounted for on the basis of alcohol comsumption, a

highly signifieant factor in cvaluating the ctiology of cirrhosiz and a

factor vhich is noticably not mentioncd in the medical charts I was able
1= to examine, . )

4, ‘The Tabershaw and Gaffey study: This mortality study, a draft
of which I reviewed which may not be the final report, evaluates mortality
rates cmploying data on living as well as dead employces exposed to vinyl
chloride in 34 plants, 8884 workers were identificd of which 352 wore
known to have died and 328 death certificates were reviewed (in 1256 or
15% of the workers they had not yct heen able to determine whether the
individual was still alive), Dr, Tabershaw states that "This is the first
epidemiological study which suggests that in humans vinyl chloride may
also be associnted with cancer of multiple sites.' (The only published
report he refers to in support of: this concern is work by Viola in which
YLaxge doses of the chomical in rats produced cancer of the skin, lung and
other organs, " When Viola's work was reviewed by Maltoni, the lattier
concluded that these were mot primary cancers but were metastases from
Zymbal gland tumors whicli tumors are produced by a large varicety of
carcinogens and arc not specifiec for vinyl chloride.) Dy, Tabeyxshaw's
data sugpges : i wans vinyl chloride exposurc may causc an increasce
in cancers of the digestive systew (primarily angiosarcomas), respiratory
system (primarily lung ciancer), brain, unknown sites and in lymphosarcoma:
Lung cnneer - this is the MOSt common fatal maligmaney in males 3n
the United States; there was a slipht exeess of this tumor in the
Firestone population in both the cexposcd and non-cxposcd groups.
The significance of this Lindimes can only he evaluated afteyr dhtaining
ndequate smoking histories, .
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Brain cancer ~ there was only one death from a brain tumox in the
exposed Firestone group and there were threce in the non-exposcd group,

cancers may include metastatic cancers from other undiagnoscd primary

As Dr, Tabershaw indicates deaths diagnosed as due to . primary brain )

sites; especially from the luny. (In only one of Dr, Tabershaw's six

cascs i3S an autopsy listed as having been perfommed).

Tymphosarcoma ~ therc was only one death from lymphosarcoma indicated
on the death certifications in the exposcd Firestone group, On further
review of this deccdent’s medical recoxds (after Dr, Pasternak’s study
was completed) it became apparent that the cause of death was not a
lymphoma but rather . a metastatic cancer, probably Irom the trachea,
This demenstrates the necessity of not accepting death certificates at
face valuc, Dr. Tabershaw found six lymphosarcomas in his study which
apparently was limited to a review of the death certificates.

Cancer of unknown sites -~ includes muny different types qf cancer and
cannot be cvaluated without reviewing cach decedeont'!'s medical and

autopsy racows,

The-above represents a preliminary evaluation of vinyl chloride cxposced and
non~exposed enployecs from the Pottstown Firestone plant who have died,

This proup should he cvaluated together with employeces who have not died

so that mortality incidences can be determined and maximal information can be

obtained
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This further study should include information as to smoking and

habits.

e of threshoid still remains to be resolved but there may be a level
which exposure to vinyl chloride is not harmful,

Sincerely,

| /Mwék&a()_@ac()bx

Michael M. Baden, M,D,
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