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April 6, 1976 4%

’ ! BECEWEL.
Mr. J. R, Smith ' APR % W76
Special Studies Staff - e

Environmental Protection Agency '
National Environmental Research Center
Research Triangle Park, North Carolina 27711

Dear Mr. Smith:

This will furnish you further information on the subject of reported non-
polymerization worker cases of angiosarcoma which we discussed by telephone on

‘March 31 and April 2.

Some confusion seems to have arisen over the nomenclature applied to the
reported cases of angiosarcoma in Connecticut. They have been variously called
“community cases® or “neighborhood cases” in the media, in EPA documents (STAR
Document, p. 1), and in the EPA hearing (cross-examination of Barry Castleman by
Dr. William Marcus, hearing transcript p. 42, copy attached), "non-polymerization

cases" by NIOSH, and "non-occupational cases" by CDC and in other places.
Unfortunately, we seem to have added to the confusion by using both “non-occupational®

and "non-polymerization" on page 19 of the Air Products' submittal to Dr. Goodwin,
dated February 23, 1976. .

I will herefnafter dse the NIOSH designatfon of "non-polymerization" for
employees not working in PVC plants and "non-occupational" for persons not employed
{n any part of the PVYC industry.

The cases with which we are concerned are therefore "non-polymerization” cases.

- NIOSH does 1ist these fn "Table II" which theyv maintain. The latest listing of

these cases is dated September 12, 1976, and is attached. It has not been
distributed routinely with Table I over the last few months, and Drs, Adams and
Smith of this company were informed earlier this year by Dr. Lloyd that it had been
discontinued. This led to the statement $n the submittals by Air Products and the
Society for the Plastics Industry that these cases had been dropped. In a conversa-
tion today with Dr. Pierre Decaufle of NIOSH, he confirmed that this iist is not
normally distributed now, but that it is still 1in existance and will be maintained.

. The burden of proof is on NIOSH to substantiate their listing of these cases,
and to show their relationship to vinyl chloride. No one presently exercises this
responsibility. Angiesarcomas do occur in populations not exposed to vinyl chloride.
The COC has_recently published a survey of ten cases in Wisconsin which have no
vinyl chloride relationship whatsoever (cony attached). The Connecticut cases
would seem to fall into a similar classification except for the very casual relation-
ship to fabrication operations. This type of correspondence is expected to occur on
a statistical basis from time to time.
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Mr. J. R. Smith -2- . April 6, 1976

Regarding the foreign cases 1{sted in NIOSH Table II, Germany 03 filled
a2eroso) cans where the exposure from leakage was reported to be high. We have no
more information than NIOSH on Germany 07, or Great Britian 02. Italy 01 did not
have primary liver angiosarcoma. Sweden 02 worked in an obsolete acetylene-process
vinyl chloride plant where the exposure was high.

The two U. S. (Connecticut) cases are dfscussed by you in the footnotes to
Table 6-19 of the STAR Document, where you quote Dr. L. B. Thomas of the National
Cancer Institute. He states that both cases are uncertain. Furthermore, EPA has
stated that their measurements of vinyl chloride around fabrication plants show it
to be "almost negligible" (Preambie to Standard 40 FR 59534). The highest found
was 6 ppb, and none was found at 3 of the 5 plants tested. Thus, these “non-
polymerization” cases are doubtful in relationship to vinyl chloride, and do not
support any concern for harm at "levels of exposure as low as 1-10 ppm" (STAR

Document, p. 1)

- The exchange between Mr. Castleman and Dr. Marcus at the EPA hearing indicates
that the EPA has reached the same concltusion. This {is-supported by- the statement
in Appendix E, page 5, of the Risk Assessment Document by A. M. Kusmak and
R. E. McGaughy that, “This survey has produced no evidence that 1iving around vinyl
chloride plants is a risk factor in the occurrence of liver angiosarcoma.”

. Thus, we stand on our position that there is no demonstrated risk to persons
not exposed to high concentrations of vinyl chloride for long periods of time, and
therafore the proposed standard s unnecessary.

"I hope that this clarification is of halp to you, and apologize for any
confusion. to which we may have contributed. We will be happy to discuss any other
part of our comments with you whenever you may wish.

. ~ Very truly yours,
LT T » AIR PRODUCT

CHEMICALS, INC.

LT . Johp/T. "Bar
LT L Teghnical Manager
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Te: “Mr. 6. Baise, Ruckelshaus, Beveridge, Fairbanks & Diamond, Wash., DC
-7 7.Dr. D. R._Gopdwin, EPA, Research Triangle Park, NC

o - Mro 3. Hadley, Keller & Heckman, Wash, DC

. »Mt. R. Harding, SPI, New York, NY
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R. Fleming
R. H. Schenck
H. M. Smith
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TRANSCRIPT OF EPA HEARING ON
VINYL CHLOPIDE, FEBRUARY 3, 1976

DR. MANCUS: Do vou know of any evidence of the
ircroaced riglk in the general population, other than the
studies that have bean dene in work?

MR, CASTITMAMN: Rside frem the fact that there

were arparently two neighborhoed casesr with no known

+

occupa£iona1 exposure, no I‘don{t.

DR. MARCUS: T would 1like to say that EPA
investigated vcry'c;refu11§ those cases, and we consulted
with our expert doctor, I'ans Pooper of Mount sinai; and

it wasz his expert opin:on tbat these peopla Aid have

angiosarcoma; that was of a dlfferﬁrttype thnn that caused

by vinyl chloride mon oncr, and I must say, to date wa

- do not have any evidencc thet angiocsarcaona has hsen

,produccd by v;nyl chloride monomer in the qeneral populatzon.

MR. CASTLEMAN: I thin? it is inportant to,

realize that only akout ona-Fourth of the nresent PV

plents were bperatinq 20 years aoo. Thenlﬂtenc? .of ‘this
discase is 20 yeara or more, and of these ten plants,'
at least one~fourth of the present level of plants, which

is nbout ten, the total productlon rate is onc=tenth of the

-

rate it is today, The population may alco have baen thinner

arouna the plhnts thnn it is today. I A AU S

.
.- F v .

T sq, 1f you Iook at the prevent situation in texms

of how many people lived ncar the plants of a certain

;siﬁg;-if bears 1ittle rescmblence o the situation 20
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yaars aqo.
| sha mortality experience that we ébszrva teday
started 20 yoars ago, I don't think the absence of
cases»is any prosf of anything. Wouldn't you ag?ee with
that? . i
.‘ DR, MARCUS: In general X uou;g say that ig a
very cogent comment. The on}y thing herc—;slthat ﬁinylv
chloride happens to offer us a unicue opportunity to
ste an extremely rare cancer, vhich we can gay is maybe
_@ua to the substance in question, rather than an increased
rate of cancer, which is a very difficult thing to agsegs,
That is yhy I say, I was hoping semcbedy would )
have some ipformation about VCHM induced angiosarcoma in
‘the qenerai public, ﬁecausa we have not been able to find

.. '

itasvyet.. - - ' ‘ -

MR, CASTLEMANM: I talk to the came pecple you do

*

CUAIRMAN DEMNEY: Dr. McGaughy.
DR. MC GAUGHY: I just have onalahoft question,

- ée are interest;d in gettﬁng as accurate a
plicture as w2 can as to ‘what the risﬁ is to the population
due to vinyl chloride exposmre. You mentioned there
were two or three faptbrs that we have not coﬁsidered.“

. Ma#niy the'carcinogicity of Qinyl'éﬁlbéide and
other chemicals and the transplancental effects.thaé might

caused to cexpectant mothers,

.« . * . «

' ‘.'chu;n j“.).-,:orh'n;-; pnnrpnn;-’ . o - -'.'
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EPIDEMIOLOGIC NOTES AND REPORTS ' CONTENTS
ANGIOSARCONMA OF THE LIVER — Wisconsin Epidemiotesic Notes and Reperts
- N Angiocsareoms of the Liver — Waconin ... .. veaauna B7
r in the period June 1973-November 1975, 4 cases of Possible Lassa Fever ~ Washington, D.C.  ......ce.. &4
[ angiosarcoma of the liver (ASL) were diagnescd at the Marsh- Current Trends
J field Qlinic, Marshficid. Wisconsin. One was based on hepatic Influenga = Worldwide . ...vreeercsssaareeene &
- f srteriopraphy and 3 on tissue findings later confirmed by inteenational Notes
=3 pathelogic review at the National Cancer [nstitute (NCI). l Soimanelfa typhimutium — Canary Istands,
An additional 6 cases, confirmed on pathologic review Finland, snd the Federal Republic of Germany ... 64
- at RCI and identified through s national ASL case sunveil- o
. lance projecs initiated at CDC in 1974, have bzen diagnosed ported for Wisconsin; 4 ware not confirmed, and | was in a
since 1964 in Wisconsin residents. This total of }0 cases is resident of another s1aie.}
Ve soughly twice as farpe as migitt be expected (5.5 cases), based - In view of this relative {requency of cases. together with
. on CDC sunveillance estimates of erade ASL incidence for the . the recent succession of cases at the Marshiicid Clinie, opic
1t entire United States. (Five additional cases had becn re- demiologic information concerning each of these 10 caves

TADLE J. CASES OF SVECIFIED NOTIFIAULE MSEASES: USNITLED STATES
(Cumulative totals jnclude rovised and d2laved repores through previous weeks)

. “s WEER ENDING . CUMULATIVE. FIRST & WEERS
’ ot « DISEASE R Frbrusry 28 February 22 ;‘;s? 113‘75 February 28 February 32 MCUIAN
. : s 1976 1975 1976 1973 19781978 .
E i, Aseptic MENIMEItis ccvaveraracninane caen 28 as 33 o7 292 as2
. Brucellosit . o.ivuoernnovtcasonsanrare - 1 2 2 38 21 1s
LA ChICKERPOX (v veeeovanssacannsaanssa] BeTbé 4311 —— 39202 254653 —
- Diphtheri2 vueorveocaaaas sevsoraveeny 4 1% [ €2 - 64 23
i rot PUMACY cvnennasncadenns 13 17 1s 129 96 120
1 Encephalitis  {poscinfeetions . .nn.sen. oo % 7 5 32 33 33
. TyPe D v ovsennarnocnnns 2642 230 i 172 ;.!‘-gg ;.sgs 19314
Bepatitis, Viral {Type A ... .. ieiisanny J2¢e 707 o 420 9
. 1mumpmr=a.......... 133 196 |t seo 13¢5 s P e
: Al (.iisesivnererasenunmeneteas 3 3 6 43 : 42 42
. Measlet (rubeolz) ...... visessenannenas 405 578 622 44318 24688 4 767,
.o lfenmgatotn] infections, 10128 .. .. .icnnenn .- 53 41 43 284 270 210
Y CIlidh svessviaveacisocnvsannonnsan 53 41 (1 281 2t3 263
: BUNINY siceeesovrovansasanonavnvas - - . t 3 7 L]
- " MUMPE ecaciasisaniitaaicoscaanens Le3&8& 1.428 2,092 . 94386 11.13:¢ 144 24¢
’ B Pertussis ..v.vvavsasevtcanssrsaovans . 2. LI & T j— 16% 201 —
P Rubella (Cemnmulu) eteeceserencans 44y zes FYy 2 3370 14937 3.534
{ Fetsnls .. o v ivennnrtvorrsnranavevesa 2 - - . & 9 8
H b i Fubstculosis coserr savvrecernsaspsze 570 K 1-H | — 44572 44105 —
H - B Yulsrertiz ...... Cecissrervssarueeory N 1 - -3k o...n [ 1
. S Typhoid fever. cov.ovvnen T 3 2 4 8 29 37
' e hus, tick-borme (Rky. Mt. lpomd Tever)... 4. . - - - 3 10 L
{ - encreal Diseaces: -t I - = :
y - - ‘Gon h Civill3n v veevacavreasnsed 18,313 17273 4 =wean § T151,748 141,258 —
i : e T T R T E se2 419 — & 4708 4,776 ——
PRI Cwvilian . .-} o....%28 eal — 44132 34928 —
. . . . Syphllis, primary and sccondsry \;:;l:ry 0 s - Pl ‘ '_1“ ) 4 -
T ‘-J Rabics s SUMAlS « v v evevnrasnnaeennns 39 45 ss <249 284 448
SRR . T ___TABLEI. NOTIFIABLE DISEASES OF LOW FREQUENCY
bt N Cum. S §_Cun,
4 ey - .
K ARthraX: ..y vueeaaioidavisansasventananocaeseaf * 2 Poliomyefitis, 102l « s vvnyeseecsdrasencansonrosce 2
R T T (1 Paralyties NY.C. 1. . oo dersinseronittossonsmrans 2
it Congenital pubella syndrome: .. ..veccersvanosesvoans -1 PMRECoAS: Dhiw LOMES ¢y qvsavsanmensncavsonsasss 19
i sosy: Prb X2 coseveecinnsasrenie Sesmesmss]. 20 Rolic diman: ., ,,, .0 e cestasnsensaesnrsscancen -
1 . LeplOspifosiss 4 ¢ voveavontvasvasmenvndcacnamennsn 7 Frichinmitt NI b v ocvnsaasssoresosrasscanasones! 33
o Papuer ... . F S - Typlias. muring: Tex. b .o iy qaovanarasoanosvnnassss b
oyt © Tiklaged Repert fur wreh enwed SINTG L o T
S et S v g v --...-‘..-q et R e b acomeee & e % .....-.,. LRy e——— RN g b e e  —— vt —-:—.‘
N . . o ' . N3 P A . il i .
. . T . . :_ ‘e . . ) . - v. ,

AP000T1372



B R AT TSN SN R JRNEINT Y™ SRIET S, NI VDA ke e g

RO,

S M | i o ).

. -

n

.
e

i

i 2t Vi cm—— a— e on e vt e o

— ——— P s ¢ ee—— — M

58

ANCIOSARCOMA — Continued
bas beep awsemibled throusth medival record review and family
Interview (Juble 1) Purticular attention has been given to
Polcniial occupational or environmental cxposure o chemi.
¢als known to induce ASL (vinyt chioride, arsenic, and
thorium dioxide). .

Most cascs {7 of 10) -were dizenosed since 1970, prob-
ably reflecting better ense 3scertyinmient in recent years.
Ages ranged from 36-71 (mean age 58 years). All but | pa-
tient were male, and all but | were white. Places of usnal
residence for all cuses were widely scattered across the state,
rougltly corresponding with the state’s population (Figure 1),

One patient fiad 3 history of prior thorium dioxide ex-

« posure, For nonc of the remaining cases was tumor ctiology

obvious. Qccupations and historivs of exposure 1o potential
environmental toxins differed widely, with no more than
1 case associated with any particular industry or mode of
exposure. In several instances, however, individual patient
eccupations or cxposurcs wure supgestive of possible onco-
genicity (Table 1). Paticnt 10 had had exposure to a vinyl
compound; he had worked in paper and plywood products
with potential contact with various chemicais, including poly-
vinyl acetate. Two other patients gave historics of possible
exposure to aisenic: pativnt 9, who had exposure 1o hisecti-
-gides while farming, and patieut 8, who worked with wood
probably treated with arsemic preservatives in the manu-
facture of bleachers. Allbut 3 of the 10 patients were known
1o have lived on farms during their lifetimes, 2 for all of their

~...Jives (Tadblc 1)._

(Reporred by J Fiechtner, MD, € Reyes, MD, Marshficld
Citnie; K Rempmesster, MPH, JIG Skinver, MD, State Epi-
demiologist, Wisconsin Sware Depr of Health and Svctal Serve
ices; Office of Exiramural Coordination avd Spetial Projecis,
National Instirute of Sofery and Healih;: and the Cancer and
Birth Defects Div, Bur of Epidemiology, CDC.}
Editorial Note
’ These data indicate ne obvious common-source origing
smong recent cas?s of ASL in Wisconsin. The marked male
preponderance among cases, however, supgests occupational

Merbidity and .\for!uiily Weekly Report

FLPRUARY 28,1974

- Figure 1
GECGRAPHIC DISTRINUTION OF CONFIRMID CASES OF
ANGIOSARCUMA OF THL LIV U AN WISCONKIN BESIBLNIS,
1964-1975, UY FLACE OF USUAL KESIUENCE
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exposure as the potential origin for at least some of the
cases. Anecdotal historivs of oceupational and environmenial
exposures In scveral of the cases may warrant further investi-
“gation, particularly in relation to contact with arsenic. Als
though at presaut only vinyl chloride monomer (7). thorium
dioxide (2). and arsenic (3.4} ate clearly implicated as causes
of ASL. investizations such as the one described here may
" well provide useful leads in dafining furthor causes.
““Refetences
1. Ceeech JL, Johnson MN: Angi
of polyviny} chloride. J Ozsup Med 16:150-3 82, 1974
2. MazMahon HE. Murphy AS, Bates Mi: Endothelial-cell ssecoma of
liver following Tharetrast injecrion, Am J Pathol 23:5385.595, 1937
3. Lender JJ, Stanly RJ, Sumncr HWY, ¢t 3l: Angiosarcorma of 1he fiver
anocizted with Fowler's salution (potassium sesenue). Gastroenterotogy
68;1552-1%86, 1978
4. Roth F: The sequela of chronic arsenic potsoning in Moselle vinters,
Ger Med Mon 2:172-175, 1957

ma of liver in the manufacture  *

‘ Table §
. Cawes of ASL in Wisconsin Residents 19641978 "
Crse JAMonth and Year | Ususl Town | Age st Farm
Number [ Diagnosis | Death | O Residence | Diagnosis | Race { Sax Occupation Comments Residenca
)} 4/64 2/65 | Sheybogan 70 w M § University Teacher | Lived near a chemica) company Youth
3 which made plastics snd resin
2 2/67 - | 267 | Oshkosh 6! W | M | Foundry Welder Exposure to welding materials None
’ and resing
3 6167 6/67 | Necedsh 36 w F | Secretary Infectious liepatitis in childhood, | Youth
o - mother and sister had fiver discase
T4} un 1 | Miwaukee 68 71 B | M {RogScatder Nene
a8 472 4172 | Milwaukee ' 64 1 W { M {Unknown -1 Expasure to thorium dioxide Unknown
é 4774 } 6/74 | Brown Deer 45 W | M [ Lutheran Pastor Lived near a paper mill, 1955-1959 | Youth
T ) A | UTA | Wausau 57 W | M { Rack Crusher;Glue-] Exposore 1o milica dust, tubber Youth
Teces v ~ Liner for rubber coment
T rainconts, 19408
S M—19/74 1~Waupor—4- —46—~-] W | M- | Postal Mail Currier | Contact with lumber, paints, wood | Lifetime
v |- | formerly employed | preservatives. fammoniacalcopper-
by company that arsenate wood prescevative) (2}
. . . 1. : made hivachers
 J 8774 | B/74 | Steatford - “66 Reticed VFarmer No tissue diapaosit; ASL diagnosed | Lifetime
B by hcpatiy arternopraphy
10 15/78 [14/75 | Marshiiend | &S w Press operatar fur | Contact with woud, plywoud, Youth
e — RS S e ) s paper and plywood | pluva, polyviny i avetsie, otiters
company (23 yours)
" . '. Al
i ) [T A
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TABLE IX

REPORTED CASES OF ANGIOSARCOMA OF THE LIVER AMONG

* Indicates ﬁictoscopically confirme

00" Indicates unknowm dé.ta.

’ |
- e I | NON-POLYMERIZATION WORKERS EXPOSED TO VINYL CHLORIDE
N + By v L] ! )
Do U bl 1st vC DX AGE YRS TOT
, CASE nmm ! or PVC ANGIO- AT  lst EXP YRS  DATE OF
COWTRY “ e #: DATE l EXPOSURE ° SARCOMA X TO DX EXP DEATH *
'I-'ed Rep. Germmy 03* 07-- 6-30 ; 06-09-52  .03-00-73 43 21 14 10-10-73 NKote 6
Fed. Rep. Germany O07% | 05-09-36 - 00-00-60 00-00-74 38 14 03 . 12-16-74 Note 9
Great Britain 02* : 09-08-14 | 00-00-46"  02-00-70 55 24 11 12-00-70 XNote 1
Italy oL ~ 06-15-34 ' 00-00-65 04-19-71 36 6 3 04-16-71'- Note 2 & 7
Sweden 02% 11-27-11 . 00-00-45 05-15~72 61 27 23 08-16-72. Note 3 .
United States 14 , 00-00~13 08-18-38 06-00-73 60 36 00’ 07-03-73, Note 4 & 8
Unit:,gd"sg_ates 15 ° 00-00-25 00-00-00 07-00-72 47 0o - 00 02-15-73  Note 5
401 . o
Note L Pouring PVC oil nixtutelonto fabric bases
| .Kote 2  Production of FVC sacks: : .
'Note 3 Production of Vinyl Chloride - ‘
‘Note 4 Machine operator covering electrical wire vi:h PVC plastic insulation
Kote 5 Accountant at plant making PVC fabrie
‘Note 6 Loading pesticide cans with VC propellant . !
| »
Note 7 Angiosarcoma involving live;, lung, and pericardium. Although difficult to determine, prim.ary
. . site seems to be pericardiua.
Note 8 ' Diagnosis: Sarcoma (possibly "anglosarcoma"), liver. Possibility of general.ized neoplasm of
the reticuloendothelial cell system cannot be ruled out, !
Note 9  Assistant Factory Chemist .

i . ’ . -
i ' i

{

anglosarcona oflthe liver.
| -
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