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ZAAAINATION - LAUCIUS - MR. RENNIISEN 35

TAE JURY PRESENT.)

THE COURT: CALL YOUR NEXT
AITNESS,

MR. VASSALOTT!:- THANK YOU,

YOUR HONOR, DOCTOR SAMUEL EPSTEIN,

SAMUEL EPSTEIN SWORM,

DIRECT EXAMINATION BY MR. VASSALOTTI.

Q. DOCTOR, BY WHNM ARE YOU PRESENTLY
EMPLOYED?
A. "THE UNIVERSITY OF [LLINDIS MEDICAL

CENTER IN CAICAGO.

Je AND wWHAT IS YOUR POSITION WITH THE
UNIVEleTY OF ILLINOIS MEDIZAL CENTER?

A. '™ PROFESSOR OF QCCJUPATIONAL "AND
ENVIRGMENTAL MEDICINE, )

Q. CAN YOU DESCRIBE THE AREA 9F

MEDICINE AND/OR TOXICOLOGY THAT YOU ARE

INVOLVED WITH IN THAT POSITION?

A. MY MAJOR PROFESSINNAL INTERESTS
RELATIMG TO THE TOXICS AMD CANCER CAUSING 93
CARCIMAGENIC EFFECTS OF CHEMICALS IN THE
ENVIRONMEINT WITH PARTICULAR REFERSNCE TO
POLLUTANTS IN AIR, FQOD, W@ATER AND THE #ORXK
PLACE.

Q. YOU ARE A MEDICAL DOCTOR?

ASI-PR 0004308
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-

A. 1AM,
o. COULN YOU GIVE US & SUMMARY NF YQuR
EDUCATIONAL SACKGROUND IN THE EDTCAL FIELD?
A. . 1 GRADUATED IN MEDICINE IN LONDON [N
1950, HAVING OUALIFIED BEFORE THAT AS A |
PHYSIOLOGIGT. 1 SPENT SEVERAL YEARS [H THE
ARMY AS A PATHOLOGIST. I THEN WORKED IN
LONDON UNIVERSITY TEACHING MEDICINE,
PATHOLOGY AND TOXICOLOGY AND ALSO DOING
RESEARCH IN AREAS OF CANCER. [ CAME TO THIS
COUNTRY IN 1950 TO HAVARD AND WORKED AT THE
CHILDREN'S CANCER RESEARCH FOUNDATION 1IN
BOSTON ON PRCBLEMS OF ENVIROMENTAL TOXICOLAGY:
THAT IS AGAIN THE TOXIC EFFECT OF CHSMICALS
IN AIR, FOOD AND WATER AND HAS ALSO A
PATHOLOGIST AT HARVARD MEDICAL SCHOCL.

I WENT TO CASE WESTERN
RESERVE MEDICAL SCHOOL IN CLEVELAND WMERE I
HAD A CHAIR IN HUMAN ECOLOGY AND MOVED TO
CHICAGO IN 1975.
Q. AND THAT IS WHERE YOU WORK NOW, IN
CHICAGQ?
AL, THAT IS CORRECT.
Q. DOCTOR, HAVE YOU RECEIVED ANY AWARDS

FOR YOUR MINDICAL OR RESSARCH WORK?__

ASI-PR 0004309
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-

A, YES. | RECEIVED A VARIETY AWAIIS IM

THE WGRLD ARMY MEDICAL CORP.

Qe THAT'S IS IN THE BRITISH ARMY?

A. 3RITISH ARMY. ['VE ALSO RECEIVED
SOCIETY OF TOXICOLOGY. I1T*®S AN AWARD IN THIS
counfRY IN 1959, SOCIETY -- SOCIETY OF
TOXICOLOGY ACHIEVEMENT AWARD AND A& VARIETY
OTHER PROFESSIONAL SCHOLARSHIP AND
DISTINCTION.

Q. WHAT IS TOXICOLOGY?

A. TOXICOLOGY IS THE SCIENCE OF ADVERSE
EFFECTS, THS STUDY CF ADVERSE EFFECTS
GENERALLY IN RELATION TO THE EFFECTS CF
CHEMICALS.

Q. AND YOU MENTIONED THAT YOUR PRIMARY
INTERESTS As A PHYSICIAN WAS STUDYING THE

TOXIC AND CANCER CAUSING EFFECTS OF CHEMICALS

THE ENVIRONMENT?

THAT IS CORRECT,

- ANMD [IN THE wO0O2K PLACE AS WELL? -

YeS.

D0CTOR, HAVE YOU SERVED ON ANY
GOVERNMENT COMMITTEES OR WORKED WITH ANY
GOVERNMENT AGENCIES AS A COMSULTANT 0R ACTED

AS A CQNSUL%ANT TO ANY OTHER CRGANIZATIONS

ASI-PR 0004310
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\ RELATED TO YOUR wWORK IN THE FIELD aoF

\ 2 TOXICOLOGY AND ENVIROMEMTAL AND OCCUPATIONAL
3 MEDICINE?
4 A. YES. 1| SERVE AS A CONSULTANT TQ THE
5 UNITED STATES CONGRESS, THE SENATE COMMITTEE

6 | OF 2U3LIC WORKS FOR SEVERAL YEARS.

7 Q. WHEN WAS THAT?
8 A. A30UT 1959 TO ASOUT 1974, SOMETHING
9 LIKE THAT.
RL : AND VARIQUS OTHER
1 CONGRESSIONAL COMMITTEES ON SUSSEQUENT
12 OCCASIONS SINCE THEN. I'VE CONSULTED
' 13 EXTENSIVELY AND ACTED AS aN EXPERT WITNESS
14 FOR THE ENVIROMENTAL PROTECTION AGENCY IN
15 PROCEEDINGS RELATING TO CANCER CAUSING
16 PESTICIDES AND ACTIONS TAKEN fo REMOVE THESE
17 FRJOM THE MARKET. ['VE ALSO CONSULTED AND
18 ACTED AS AM EXPIRT WITNESS .FOR THE
19 JCCUPATIONAL SAFETY AND HEALTH COMMISSION
20 -- THAT GOES THEZ PART OF THE DEPARTMENT .OF
21 LABOR THAT HAS AUTHORITY AND JURISDICTION OW
22 PROBLEMS OF WORKERS HEALTH AND PU3LISHED
23 SAFETY AND HMAVE INTERESTS IN THIS CONNECTION,
. 24 I WAS ON A COMMITTEE ESTASLISHEO.IN 1973 3Y
25 THE DEPARTMENT OF LA3Q0R TO EXAMINE THE

ASI-PR 0004311
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SUZSTION OF STANDARD SETTING FORX CANCER
CAUSING CHEAICALS IN THE wO3K PLACE. 2N3 ['VE
ALSO SERVED AS CONSULTANT AND EXPERT IN OTHER
AGENCIES, INCLUDING THE NATIONAL INSTITUTE OF
HEALTH. GCCASIONS, I'VE SERVED.ON AN ADHOC
3AS51S AS CONSULTANT TO LA3OR, TO THE AFL-CIO,
I'VE ALSO SERVED AS CONSULTANT TO INDUSTRIES
THAT HAVE ASKED FOR MY SERVICES IN CONNECTION
WITH PROBLEMS IN THE WORK PLACE.
Q. DOCTOR, HAVE YOU WRITTEN ANY
ARTICLSS THAT HAVE BEEN PUSLISHED IN ANY
SCIENTIFIC OR MEDICAL JOURNALS?
A, APPROXIMATELY, 250 ARTICLES [ 'VE
WRITTEN IN == "WHICH HAVE APPEARED IN
SCIZNTIFIC JOURNALS. I'M AN AUTHOR OF 34 OR
55 3GOKS. |
G. WELL, HAVE ANY OF THO3E ARTICLES

-~ LET'S STICK WITH THOSE FOR AWHILE --
0R THE BOOKS DEALT WITH ISSUES ARE CANCER OR
CANCER CAUSING CHEMICALS?

A, I WOULD SAY THE MAUJUNRITY, THE GREAT

MAJORITY OF MY WRITINGS HAVE RBREEN [IN THE
ARZAS OF CANCER, CANMCER IN “UMANS, CANCER
CAUSATINON, EXPERIMENMTAL STUDIES IN ANIMALS

AND THE REGULATORY IMPLICATIONS GF THESE

ASI-PR 0004312
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ZXAATNATION - SAMUEL ERSTEIN = MR. VASSALGTTIZO

SCIENTIFIC FINDINGS.
Q. HAVE YOU, IN FACT, ENGAGED IN
CLINICAL RESEARCH CANCER CAUSING CHEMIZALS?
A. ‘I 'VE DONE VERY EXTENSIVE. STUDIES IN
ANIMALS ON CERTAINM CARCINOGENICS, EFFECTS OF
CHEMICAL, THAT IS THE ARILITY OF CHE4IZALS 79
INDUCZ IN ANIMALS AND ALSO SUSCEPTIRILITY.
Q. NOW, DO0CTOR, YOU'VE HENTIONED YOU'VE
WRITTEN == I THINK YOU SAID FOUR BOOKS THAT
DEALT WITH THE SUBCECT -~ wiIlLL, DO THEY DJZAL
wl TnE SUBJECT OF CANCER AND CANCER-CAUSING
CHEMICALS? .
A, WELL, LET'S TRY TO REMEM3ER. THE
FIRST 300K WAS ON THE GENETIC HAZARD FROM
PESTICIDES, HHICH-QEALLY ISN'T DIRECTLY
RELATED TO CANCER, BUT THIS IS ANOTHER SZT OF
HAZARDS. THESE ARE YAZARDS F2NM EX8JFY3E T
PESTICIDES.

ANOTHER 300X WAS 94 THE NGN-
PSYCHIATRIC EFFECTS, YAZAIDOUS EFFECTS OF
DRUGS o% ABUSE, THI ABILITY OF DRUG A3USE TO
PRODUCE BIRTH DEFECTS, CANCER, GENETIC
A3BMORMALITIES. I'VE ALSO WRITTEN TWQ VILUMES
ON CONSUMER PRODUCT SAFETY, THE WHOLE

QUESTION OF HAZARD CF CONSUMER PRODUCTS,

ASI-PR 0004313
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AMONG OTHERS, EFZRENCE T THE & ATILITY OF
PRODUCTS TO PRIDUCE CANCER. THE RIECENT 320K
OF ONE 13 ON THE --= IT WAS TITLED THE
POLITICS OF CANCER, WHICH DISCUSSES TrE
SCIENCE UF CANCER. I HAD RANGE OF RELATED
PROBLEMS OF CANCER CAUSING CHEMICALS IN THZ
ENVIRONMENT IN AIR, WATER FO0D AND THE WORK
PLACE AND DRUGS. [ THINK THOSE ARE THE MAJOR

300KS WHICH I CAN RECALL.

Q. NOW, DOCTOR, IN YOUR WORK A4S A
MEDICAL DOCTOR ~-~ PHYSICIAN, SPECIALIZING
IN THE TOXIC AND CANCER CAUSING SFFECTS OF
CHEMICALS, HAVE YOU SECOME FAMILIAR WITH A

DISEASE AS ANGIOSARCOMA QF THE LIVER?

A YES,.
Q. WHAT S ANGIOSARCOMA OF THE LIVE2?
A IT IS A MALIGNANT DISEASE 0O CANCER

-~

IN & SENERAL SENSE OF THE wWORD. IT ISN'T A
TRUE CANCER, BECAUSE IT AFFECTS PARTICULAR
NON-EPITHELIAL CELLS IN THE B80DY. IN THE
LAYMEN'S SENSE CF THE WORD, YOU CAN CALL IT A
CANCER OF 8LOOD FORMING CELLS WHICH CAN OCCUR
IN DIFFERENT PARTS OF THE 30DY, 9uT IN

PARTICULAR [N THE LIVER, WHICH [S THE -

PERHAPS THE COMMNNEST SIGHT OF wHICH IT HAS

AST-PR 0004314
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1

AELL, IS THAT A COMMON FOR4 OF

CANCER. I'M A LAYMAN., I'M GOING TO CALL IT

CANCER?

A. NO, IT'S A VERY RARE FORM OF CANCER,

C. TO YOUR KMOWLEZIDGE, DOCTOR, ARE THERE

ANMY <NOCWN CAUSES OF ANGIOSACOMA OF THE LIVER

THAT “AVE SEEN GENERALLY ACKNOWLENGED OR’
ACCEPTED IN THE HMEJICAL COMMUNITY?

YES, | THINK IT'S FAIR TO SAY THERE
ARE FOUR RECOGNIZED CAUSES., THE FIRST IS
VINYL CHLORIDE, THE SECOND ARE ARSENIC

COMPQUNDS, THE THIRD IS THORIUM DIOXIDJE OR

THORAS AND THE FOUR ARE ANTISIOTIC STEROIOS.

Q- NOW, YQU MENTIONED, DOCTOR, THAT

VINYL CHLORIDE IS ACCEPTED AS A PRQO3AALE

CAUSE OF ANGIOSARCOMA OF THE LIVER. IS THAT

THE Ga3 USEZD IN THE MANUFACTURER OF PVC? ARE
FAMILIAR WITH THE ®VC INDUSTRY?

a. YES, YES,

Q. AMD. VINYL CHLORIDE IS YSED IN THE

MANUFACTURE OF PVC?

A CORRECT.

Q. DOCTOR, ARE YOU FAMILIAR wlITH TdE

STRIKE THAT.
ASI-PR 0004315
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STRIKE THAT, ALSO.

IM THIS CASE, DOCTOR, 8.F,
GOJODRICH COMPANY, | BELIEVE, IS TAKING THE
POSITION THAT IT WASN'T UNTIL THE VERY END OF
1973 OR THE BEGINNING OF 1974% THAT THEY
REALIZED THAT THERE JAS ANY CONNECTION
BETWEEN VINYL CHLORIDE AND ANGIOSARCOMA OF

THE LIVER. "ARE YOU FAMILIAR wWITH THE

SCIENTIFIC AND. MEDICAL EVIDENCE IN RESEAQCH

THAT LED TO THE CONCLUSION THAT VINYL

CHLORIDE WAS THE CAUSE OF CANCE® AND
ANGIOSARCOMA OF THE LIVER SEFQRE THAT TIME?
A. COULD I ASK YAU TO 3IERPHIASE THAT,
3ECAUSE  --

MR, RENNEISENM: [1'D LIKE TO
UBGUECT TG THE QUESTION.

THE COJRT: I'M GIING TQ
SUSTAIN THE OBJECTION. LET'S ASK THE QUESTION.

LET'S NOT =--

MR, VASSALOTTI: I['M SGR1Y,

YOUR HONOR.

THE COURT: GET TO THE

QUESTION AND LET'S NOT HAVE ANY STATEMINT.

3Y MR, VASSALOQOTTI:

ASI-PR 0004316
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Y. AR YOU FAMILIAR &iTH THE
DEVELOPMENT OF SCIENTIFIC AND MEDICAL
SEVIDENCE IN RESEARCH THAT LED TO THE
CONCLUSION THAT VINYL CHLORIDE IS A CAUSE OF
ANGIOSARCOMA OF THE LIVER?

A. YES..

Q. ARE YOU ASLE TO T2ACE THE
DEVELOPMEMT OF THAT LITERATURE FOR US HERE?
A, YES. I WOULD ALSO LIKE TQ INCLYUDE Iw
THIS TRACING A YEIY BQ1EF STATEMENT OF
EFFECTS OTHER THAN CANCER [NDUCED 3Y VINYL

CHLORIOE, WHICH 1 THINX [T WOULD BE HELPFUL

TO. THE COURT'S UNDERSTANDING 92F THIS [ISSUE,

IF 1 HAY.
Q. OKAY.
A, I'LL
MR, RENNEISEN: YOURT HONOR,

WOULD O3JECT. I THINK COUNSSL SHOULD ASK
QUESTIONS AND THE WITNESS SHOULD ANSWER THE
QUESTIONS., THAT'S THE WAY .

- THE COuURT: EtmM GOING T
ALLOA AIM TO INCLUDE THAT, OVERQULED., LET'S
PROCEEﬁ.

A. LET ME LIST BRIEFLY THE CHRONOLOGY

UF INFORMATION THAT ODEVELOPED 3IEFGRE 1373

ASI-PR 0004317
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AHEN IT FIAST EUBLISWED RECOGNITION OF THE
CANCER “HAZARPD NF yIMYL CHLO2IDE N THE‘HDQK
PLACE WERE <NOWN, AND ['LL DIVIDE ™Y AMSWER
INTO TWO CLASSES. FIRST OF ALL, INFORMATIAN
KNOWN WITH RESPECT TO ANIMAL STUDIES AND
SECONDLY, INFORMATION KNOWN WITH RESPECT T
AJiMAN DATA.
THERE'S VERY E;TENSIVE
LITERATURE GOING SACK TO 1530 ON THE EFFECTS
OF VINYL CHLORIDE IN ANIMAL STUDIES AND AS
EARLY AS 1930, THERE WERE REPQRTS IN THE
LITERATURE THAT VINYL CHLORIDE HAD VERY HIGH
CONCENTRATIONS, FIVE PERCENT CONCEMTRATIANS,
COULD PRODUCE ACUTE TOXICITY [N ANIMALS.
 SUISEQUENT TO THAT, FROM ABQUT 1730 ON WARD,
FR0M 1930 TO 1850, THERE qus SEVEQAL
PuaLlcarroné, AGAIN CONFIRMIMG THE ACUTE
TOXICITY  -- THAT'S THE ABILITY GF HIGH
CCONCENTRATION OF VINYL CHLORIDE TO XILL
AND IT wAS SHOWN THAT A CONCENTRATION CVER
'FIVE PERCENT, IT WOULD PRODUCE NARCOGSIS, IT
WOULD PRODUCE CARDIAC ARREST, AND PULONARY
EOEMA, THE LUNGS WOULD 3ECOME FULL OF FLUID.

FROM ASBQUT 19 FROM ASQUT 19%9 CNWAaRD,

THERE WERE A SERIES OF PURLICATIONS,

ASI-PR 0004318
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. : ! PREDGHMINANTLY IN THE EUROPEAN LITERATURE, AND
2 IT wAS KNOWN THAT VINYL CHLORIDE COULD
3 PRICUCE A WIDE RANGE OF EFFECTS IN ANIMALS,
4 DEGENERATIVE ESFFECTS IN THE LIVER, -
5 DEGENERATIVE KIDNEY CHANGES, TOO. AND 8Y THE

6 EARLY SIXTIES, IT WAS ALSO SHOWN THAT VINYL
7 CHLORIDE PRODUCED A TOXIC EFFECT ON SLOOD

8 VESSELS AND ALSD ON 9SONE, TOO.

9 Q. WHAT WAS THAT?
10 A, A TOXIC EFFECT ON 3L029 vssséLs,'
I CALLED AMGIOFI3RASIS AND ALSO AN EFFECT ON
12 3GNE, THE LINING OF 89NE, CALLED THE
‘ 13 PERIJSTEUM.
14 . IN 1970, AN [TALIAN i

15 PATHOLOGIST CAME OVER TO THIS COUNTRY AND !

16 PRESENTED A PAPER AT THE INTERNATIONAL CANCER
17 CONGRESS IN HOUSTON, SHOWING THAT VINYL

18 CHLORIDE INDUCED CANCER IN RATS. THIS IN 1978
19 WAS THE FIRST PUBLISHED AND OPEN INFORMATION
20 ON THE CANCER CAUSING ASILITY OF VINYL

21 CHLORIDE. -

22 Q. WHO WAS [T, THE RESEAICHER YHO MADE
23 THOSE FINDINGS?

24 A. HIS NAME WAS VIQLA, HE was AN

25 EAPLIYES OF lTALlAN.lNDUSTQY CALLED SULVATE

ASI-PR 0004319
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INDUSTRIES LIMITED IN ITALY,
' SUSSSOUENT TO VIOLA'S
FINDINGS, THESE -~ THIS INFDIMATION WAS
CONFIRMED AND EXTENMDED 3Y ANOTHERZ [TALIAN
PATHOLNGIST CALLED MATALONI, WHO 8Y 1972, SY
AUGUST —— 0% 3Y THE FALL OF 1972, HAD
CONFIRMED AND EXTENDED THESE FIMDINGS,
ALTHOUGH INFORMATION ON THIS WAS NOT M4ADE
AVAILABLE UNTIL 1974, THE SAME DAY THAT THERE
WAS THE PU3LISHED ANNOUNCEMENT OF THE
OCCURRENCE OF-THE CANCER IN THE 8.F. GOODRICH
WORKERS. THAT VERY BRIEFLY IS THE STATEMENT
GF IT IN ALL LITERATURE.

AS FAR AS THE HUMAN STUDIES
ARE CONCERNED, THE EARLY LITERATURE ON THIS,
VERY INTEQESTINGLY, 15 SUROPEAM. THERE WERE
VERY LITTLE IN THE-WAY OF AMERICAN STUDIES

PUSLISHED ON THE HUMAN SFFECTS 9F VINYL

- CHLOQORIDE.

-

UNE OF THE VERY ZTARLY

IMPORTANT PAPEZRS WAS A RUSSIAN PAPER IN 1949,

WAHICH SHOWED THAT EXPOSURE TO vINYL CHLORIDE
COuLD PRODUCE CHROMIC HEPATITIS -—  THAT'S
TOXIC EFFECT IN THE LIVER, GASTRITIS, SXIN

IRRITATION, AND THI3 WAS SHOWN IN A GIOUP ‘oF

ASI-PR 0004320
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73 RWSSIAN WFORKERS. AMD THIS @AS SUSSEQUENT
TO THAT.

IN 1957, IT WAS SHOWN THAT AT
LEVELS LOWER THAN RUSSIANlSTANDARpS -- THE
RUSSIAN STANDARD THEN WAS ABOUT 390 PARTS PER
MILLION =-- THAT IT WAS SHOWN AT LEVELS
BELOW THAT THAT VINYL CHLORIDE WOULD PRODUCE
TOXIC EFFECTS KNOWM AS TOXIC ANGIONEURGPATHY,
Q. WHAT IS THAT?
A. IT MEANS AN IRRITANT EFFECT OF 3L00D
VESSELS AND MERVES TO THE BLOOD VESSELS.

IN THE SAME YEAR, IT WAS
SHOWN THAT VINYL CHLORIDE WQULD PRODUCE
RAYNAUD'S DISEASE, RAYNAUD'S DISEASE IS A
DISEASE wHICH IS RECOGNIZED IN LAY TERM3 8Y
AANOS GOING VERY COLD AND SECOMING NUM3 AND
GOING VERY COLD AND THE SKIN SECOMING wWHITE.
ANOD THIS WAS ASSOCIATED WITH SOME BOMEY
CHANGES KNOWN AS ACROOSTEOLYSIS. 3Y 1963, A
CHARACTERISTIC PICTURE HAD EMERGED OF THE
TOXIC EFFECTS OF -- OF VINYL CHMLCRIDE AND
THIS WAS WELL SUMMARIZED, AGAIN, IN A FOREIGN
PUSLICATION 8Y SUCIO, $-U-C-1-0, [N 1353,
AMERE IT WAS SHOWM THAT VINYL CHLORIDE

PAODUCED HEPATITIS, SPLENOMEGALY, A 813G

ASI-PR 0004321
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SPLEEN, aaa@krzrzs; IRRITATION OF THE SKIN,
RAYNAUD'S DISEASE, WHICH WE'VE TALKED AS0UT
ALREADY, GUT UP DISTURRIANCE, CENTRAL MEIVOUS
SYSTEM DISTURRANCES AND THIS WAS VERY WELL
DESCRISED, AS I SAY, IN 1953, THREE YEARS
LATER IN A SELGUIM PUBLICATINN, THERE WAS A
FURTHER CONFIRMATION OF VINYL CHLORICE
7R0DUCED ACRODSTEOLYSIS THAN RAYNAUD'S
SISEASE, AND BY 19870, 1972, IT wAS SHCWN THAT
A DOSE RESPONSE EFFECT COULD 3Z PRODUCED; IN

OQTHER WORDS, OVER THE HIGH CONCENTRATIONS OF

VINYL CHLORIDE, THE WORST THESE DISEASES --

THE WORST THE DISEASE, THE WORST WERE THE
INCIDENCES OF THE DISEASE AND THE WORST WERE
THE SYMPTOMS. AND IT WAS SHOWN THEY WERE
PRODUCED OVER A RAMGE OF 35 To 200 PARTS PER
MILLION AND THE DIFFICULTY WAS EVEN MOTSED AT

LEVELS 92F 40 2ARTS PER MILLION,

NOW, COMING CLOSER T --
Q. DOCTOR, LET ME INTERRUPT YNU FOR A
SECOND.

ALL THESE PU3SLICATIONS AND
ARTICLES THAT YOU REFEZR TO, wERE THESE

ARTICLES GENERALLY AVAILA3LE IN MEOQDICAL

LITERATURE TO PERSONS WHO MAY HAVE SEEN

ASI~PR 0004322
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INTERESTED IN FINDING OUT A?OUT.THE TIXICITY
OR SFFECTS OF VINYL CHLIRIDE?
A CERTAINLY., THESE ARTICLES WERE
PUILISHED IN THE OPEN SCIENTIFIC LITERATURE
AND ANY30DY ~HO HAD ANY INTEREST AT ALL IN
THIS ISSUE COULD HAVE HAD ACCESS TO THIS
MATERIAL

NOW, THERE ARE SOME QJTHER
INTERESTING POINTS. PRIOR TO =-- WELL, LET

ME JUST G2 BACK ON THAT FOR ONE MOMENT. (::::::h

PRIOR TO 1971, EIGHT CASES GF
CANCER OF THE LIVER HAD BEEN NOTED IN VINYL
CHLORIDE WORKZRS. EIGHT CASES OF CANCE® OF
THE LIVER HAD 3EEN NOTED IN VINYL CHLORIDE,
2OLYVINYLCHLOR [DE wOAKERS PRIOR TO 1971. ONE
OF THESE HMAD OCCURIED IN SWEDEN, SEVEN
GCCURRED [N THE UNITED STATES, THREE CF wnicCH
WERE IN 3.F. GOGDRICH. ALL THESE EIGHT CASES

WERE SUSSEZQUENTLY RIDIAGNOSED AS ANGIJSARCOMA.

IT IS OF INTEREST THAT ONE OF THESE THREE

CASES OCCURRED IN A B.F, GOODRICH WORKER WH?

IN 19A5 4AD RECEIVID WORKMEN'S COMPENSATION
FOR THXIC HWEPATITIS 2UT HAD SEEN RETUINED TO
WORK SUSSZQUINTLY.

MOW, OVERI AND A30VE THESE

AST-PR 0004323




JIRECT

EXAMINATION - SANMJEL EPSTIIN - MR. VASSALITTIN

EIGNT CAUSES CF LIVER CAMCER IN VINYL
CHLORIDE WORKERS «wHICH HAD OCCURRED PRIOJX TO
1975, THERE'S SOME OTHER INTERESTING
INFORMATION ON THE CANCER-CAUSING EFFECTS OF
VINYL CHLORIDE IN HUMANS, DOCTOR MATALONI IN
1959 HAD DEMONSTRATED MALIGMANT TYPE CELLS IN
THE SPUTU™ OF VINYL CHLORRIDE WORXERS. 1IN
GTHER WORIIDS, ONE WAY OF DIAGNQSING LUNG
CANCER, EFFECTIVELY IF YQJU'RE TRYING TQO PICX

IT UP AT AN EARLY STAGE, TGO GET SOME3ODY T

SPIT INTO A LITTLE POT. YOU GET THE SPUTUM,

YOU LOOK IN THE CELLS AND B3Y LOOKING AT THE
CELLS YOU CAN TELL WHETHER THEY'RE CANCER
TYPE CELLS OR NOT. ANIMALS IN 1959, HAD
ALREADY SHOWN THAT THERE WAS A HIGH INCIDENCE
OF CANCER LIXKE CELLS IN THE SPUTUM OF VINYL
CHLORIDE WORKERS. IMTERESTINGLY SNOUGH, THIS
INFOIMATION WAS NOT MADE AVATLAQLE IN THE
OPEN SCIENTIFIC LITERATURE UNTIL 1975. SO, IT
I3 - TO SUMMARIZE, 1 NOQLD SAY THAT THERE
WAS EXTENSIVE EVIDENCE OF TOXIC EFFECTS GF
VINYL CHLORIDE, BO0TH IN ANIMALS AND IN HUMANS,
PRIUR TO 1974, THE 3ULK OF THIS LITERATURE ON
THE CHRONIC TOXIC EFFECTS COMING FROM THE

EURJOPEAN LITERATURE, 3UT THERIE WERE ALSI VEY

ASI-PR 0004324




DIIECT EXAUINATION - SAMUEL EPSTEIN - 4. VASSALATTI"2

CLEAR IMDICATIONS OF ITS CARCINAGENICITY Aas
EVIDENCED SY THE VIOLA PAPER [N 1979, THE
EIGAT CASES OF LIVER CANCER WHICH MAD
OCCURRED IN THIS COUNTRY AND IN SWEDEN, WHICH
WERE SUSSEQUENTLY DIAGNOSIED AS ANGIOSARCOMA,
AND PERHAPS LESS ACCESSIBLE WERE THE FINDINGS
OF MATALONI, THE TWO KINDS OF FINDINGS OF
MATALONI, ONE, THE EXPERIMENTAL CONFIRMATION
GF THE CANCER-CAUSING EFFECTS IN ANIMALS AND
THE MALIGNANT CELLS IN SPUTUM.

HOWEVER, 1 SHOULD MENTION
THAT MATALONI'S INFORMATION ON THE CANCER-

CAUSING EFFECT OF VINYL CHLORIDE 1IN ANIMALS,

WHICH AS I INDICATED SEFQORE, HAD 3SEN
OBTAINED B8Y THE FALL OF 1972, 4as
COAMUNICATED TO THE AMERICAN INOUSTRY, T5 THE
AANUFACTURING CHEMISTS' ASSOCIATION.

MR. RENNEISEN: O3JECTION,
YOUR HONOR, UNLESS THERE'S EVIDENCE [T WAS
COMMUNICATED TO 3.F. GGODRICH COMPANY. HE
SAID IT WASN'T MADE AVAILABLE TO THE Pu3LIC.
AND IT'S GROSS HEARSAY AS TQO ~--

THE COURT: WELL, THIS HAS
BEEN AN EXPERT IN THE SIELD. I'M GOING TO

ALLOW IT. I'™ GOING THD ALLOW IT.
ASI-PR 0004325
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EALAAMINATION - SAMUEL E>2STEIN - 4, YASSALOTT! 3

MR. VASSALITTI: YJUR HO4OR,
| “lerdT FURATHER ADD --

MR. RENNEISEN: THE JUDGE HAS
RULED. I DON'T THINK IT'S TIME FOR COUNSEL
TO MAKE A SPEECH. I QBJECT.
BY MR. VASSALOTTI:
Q. DOCTOR, YOU MENTIONED THAT PROFESSOR
MATALOMI'S FINDIMGS WERE COMMUNICATED T9 AN
DRGANIZATION CALLED THE MANUFACTURING

CHEAISTS ASSOCIATIOM?

A. THAT 1S CORRECT.
3. AND WHEM WHAT WAS. THAT?
A LET ME GIVE YOU THE OETAILS OF THIS.

IN AUGUST, 1972, THE (:::::?

MANUFACTURING CHEMISTS' ASSAQCIATION =- THAT
1S5, THE TRADE LOB8Y, THE ASSJQCIATION IN THIS

COUNTRY THAT REPRESENTS THE CHEMICAL INDJUSTRY

-~ ENTERSD INTO AN UNDERSTANDING WITH A
CONSORITIUM OF AMERICAM-SUROPEAN [NDUSTRIES.
MR. 2EMNEISEN: YOUR 4ONO9, I
OBJECT. THIS. IS SIMPLY NOT @ED!CAL EXSERT
TESTIMONY.
THE COURT: ['M GAQING TO
SUSTAIN THE CSJECTION. IT'S GOME A LITTLE 31IT

TOO FAR.
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EXAMINATION - SAMUEL EPSTEIN - MR. VASSALOTTI®4

3Y MR. VASSALOTTI:

0. IF YOU COULD, DICTOR ESZTEIN, JUST
LIMIT YOURSELF TO THE DEVELOPMEMT OF
KNOWLEDGE REGARDING

A. FINE. 8Y OCTOBER,'72, MATALONI HAD
CONFIRMED ~-- HAD REPEATED THE XIND 0F
STUDIES ThAT VIGLA HAD DONE AND HAD SHOWN
EFFECTS AT LOWER CONCENTRATIOGNS AND ON A
wIDER RANGE OF ORGANS.

Q. WHAT CONCENTRATIONS, WHAT LEVELS OF

. EAPOSURES DID HME TEST?

A. MATALONI WENT DOWN TO THE HUNDRED

P.P.M, KIND OF SALLPARK LEVEL AND HAD, IN

FACT, LEVELS WERE-FOUND, CONCENTRATIONS
MATALONI 'S SUQSEQUENT STUDIES QAD, IN FACT,
DEMONSTRATED CARCINNGENIC EFFECTS DOWN TQ 0ONE
PART PER MILLION IN SUBSEQUENT STUDIES OF
MATALONI. 2UT BY'72, EFFEETS IN THE HUNDRED
PARTS PER MILLION HAD SEEN DEMONSTRATED,., aMD
TRIS INFORMATION FIRST SECAME AVAILASLE (N
JANUARY, 1974, THE SAME DAY AS THERE WAS A
TH? PUILIC ANNOUNCEMENT 8Y 8.F, GOOODRICH ON
TAE OCCURRENCE OF FOUR CANCERS IN ITS WGRXERS
IN THE LOUISVILLE FOR ANMGIOSARCOMAS [N

THE LIVER [N WORKERS [M [ITS 8, 7, GH0ORICH
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SAAMINATION = 3AMUEL SPSTEIN = 42, VAS3ALATTI?S

PLANT, IN ITS PLANT IN LOUISVILLLE, KSEWNTUCKY.
Jo JOCTOR, YOU'VE MENTIONED AVIMAL
JERE DONE. DID THAT INCLUDE TESTS GN
IS THAT WHAT MATALONI AND VIOLA DID?
A. VIOLA'S STUDIES WERE ON RATS,
MATALONI STUDIES WERE MORE EXTENSIVE. THEY
INCLUDED MICE, RATS, HAMSTERS AND THEY WERE
VERY, VERY EXTENSIVE SET OF STUDIES.
0. ' WHAT'S THE SIGNIFICANCE OF THE
MEDICAL FIELD AND PARITICULARLY I[N THE FIELDS
CF CANCER-CAUSING CHEMICALS OF ANIMAL TESTS
IN THE STUDIES?
A. IT'S GENERALLY ACCEPTED 3Y ALL

AUTHORITIES IN THE FIELD THAT TESTS IN

ANIMALS AFFORD A PROPER METHOD OF PREDICTING

AHETHER A CHEMICAL IS LIKELY TO INDUCE CANCER

IN HUMANS. AND TESTS IN ANIMALS FCR THIS

REASON ARE STANDARD METHODS OF FINDING -
WHETHER A CHEMICAL IS LIKE TO 8E CARCINOGENIC

C OTHERWISE AND THE METHODOLOGY FOR CANMCER

TESTING IN ANIMALS ARE FAIRLY WELL DEVELQPED

AND ®AVE BEEM SO WELL DEVELQPED FOR DECADES.
THERE'S A WIDE RANGE CF EXPERT, S0DIES
NATIONALLY AND INTEINATIOMALLY THAT HAVE

UNEQUIVOCALLY CONCLUDED THAT INFORMATION
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OIRECTH EXAMINATICON - SAMUEL EPSTEIN - MR, VASSALOTTIZS

DERIVED FROM WELL DEVELOPED AN[MAL TESTS GIVE
YOU A REAL PRENICTION AS TO THE LIKLIH09D AE
WHETHER A CHEMICAL WOULD INDUCE CANCES [N
HUMANS 9% NOT,
Q. DOCTOR, DOES THE MEDICAL LITERATURZ
0% STATE OF TME MEDICAL ART AT THE PRESENT
TIME ESTASLISH HOWN VINYL CHLORIDE CAUSES
CANCER?
A. THE ANSWER IS NO, AND IT'S ALSO
CLEAR TO SAY THAT WE ODON'T KNOW THE MECHANISHM
OF ACTION OF ANY CHEMICAL CARCINOGEN. YOU CAN
DESCRIBE SOME OF THE EFFECTS OF A CHEMICAL
CARCINOGEN, THAT IT PRODUCES A DISTURSANCE OF
THIS METASOLIC SYSTEM, THIS BIOCHEMICAL
SYSTEM, THIS IMMUNOLOGICAL SYSTEM, . 3UT WE
DON'T KNOW THE MECHMANISM OF ACTIAN OF
CA2CIMOGENS, INCLUDING VINYL CHLOIDE,

‘WE KNOW MAMY THINGS AEDUT.THE
SCCJURRENCE OF THE ~-- HOW THE CARCINOGENIC
PRUCESS DEVELOPS, 3UT WE DON'T KNOW THE
HECHANiSM. ;
Q. DOCTOR, HAVE ANY OF THE MEDICAL OR
SCIENTIFIC STUDIES DONE TO DATE SHOWN THAT
THERE IS ANY SAVE LEVEL OF VINYL CHLORIDE

EXPCGSURE Tb wWHICH A HUMAN CQULD 3E £XPOSZD?
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DI2ECT EXAMINATION - SAMUEL EPSTEINM - 42, VASSALOTT("7

1 A. LET ME ANSWER THAT [N TuC PARYS:

2 FIRSTLY, BY SAYING THAT IT IS ;HE CoOM3EHSUS

3 GF THE INFORMED SAIENTIFIC COMMUMITIES THAT

4 wE DON'T KNOW OF ANY WAY OF SETTING SAFE

5 LEVELS FOR CHEMICAL CARCINQGENS AND THERE'S

3 OVERWHELMING EVIDENCE IN LITERATURE TO

7 SUPPORT THIS. WE JUST DON'T @Now OF ANY SAFE

8 WAY. AND THE SAME OBTAINS AS FAR A5 VINYL

9 CHLORIDE IS CONCERIMED

10  WITH VIMYL CHLORIDE, HOWEVESR,

n OVER AND AROVE THE VERY GENERAL STATEMENT -

12 THAT WE DON'T KN2W OF ANY WAY OF SETTING SAFE

13§ LEVELS FOR SAFE LEVELS FOR CHEMICAL

14 CARCINOGENS, I SHOULD POINT QUT THAT WE HAVE

15 EXTENSIVE INFORMATION ON THE FACT THAT VINYL

16 § CHLORIDE CAN PRODUCE CARCINOGENIC EFFECTS AT

17 LOWw CONCENTRATIONS. NOwW, WHEN [ SAY LOW N
18 COMCENTRATIONS, 1 HAVE TO EXPLAIN WHAT [ MEAN

19 BY LCW CONCENTRATIONS. ONE PART PER MILLION

20 MAY SOUND VERY LITTLE INDEED. ONE PART SER

21 MILLION IS ARQUT 2,500 MICRAGIAMS PER CURIC C::::

22J METERS, WHICH MEANS IF YOU WAMT TN TRANSLATE

23 ONE PART PER MILLION IN TERMS O0F NU“3ER OF
24 MOLECULES YOU 3RCATHE [N ZVERY BRZATH OF AlR,
25 WET'TRE TALKING A30UT -- NOT MILLIA3NS OF
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MOLECULES, NOT SILLIONS, WE'RE TALXING A30UT
MORE THAN QUADRILLIONS OF MOLECULES.

NCW, AS I SAID SEFQRE, WE
HAVE EXTENSIVE EVIDENCE OM THE
CARCINOGENICITY OF VINYL CHLORIDE AT LOW
CONCENTRATIONS AND LET ME, IF | MAY, SRIEFLY
SUMMARIZE THIS FOR YOU.
Q. COULD YOU, DOCTOR?
A FIRST OF ALL, IN THE OVERWHELMING
MAJGRITY OF CARCINOGENS OF TME TESTS THAT
AAVE BEEN SHOWN ON VINYL CHLORIDE IN ANIMALS,
CANCER-CAUSING EFFECTS HAVE BEEN DEMONSTRATED
AT THE LOWEST LEVEL TESTED. LET'S SAY 50
PARTS PER MILLION WAS THE LOWEST LEVEL TESTED.
CANCER CAUSING EFFECfs WERE DEMONSTIATED AT
THAT. THAT DOESN'T MEAN TO SAY THAT 50 PARTS
PER MILLION IS A SAFE LEVEL -- .THEQE'S NO
SUCH THING AS A SAFES LEVEL. THAT SIMPLY MEANS
THAT 50 PARTS WAS THE LOW TEST DOSE TSSTED,

HQWEVZER, MATALONI MAS DONE
EXPERIMENTS IN WHICH HE HAS FOUND THE
INDICATION OF CANCER OF THE BREAST IN RATS AT
ONE POINTS PER MILLION. WITH INTERMITTENT
EXPOSURE OVER A YEAR. WITH INTERMITTENT

EXPIOSURE OF RATS TO LEVELS 2F VINYL CHLORIDE
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EXAMIMATION - SAMUZL SOSTE[M - M2, VASSALNTT[93

AT OME PART PER MILLIAN, HE HAS DEMINSTRATED
CANCER INDUCED 3Y VINYL CHLORIDE. OVER AN AND
' A3OVE THIS, WE ALSO <NOW THAT YOU DAN'T NEEZD
VERY LONG AND SU3TAINED EXPOSURES TO VINYL
CHLORIDE TO GET CANCER. AS LITTLE AS ONE
HOUR IS ENOUGH TO GIVE YOU CANCER. . (::::::
Q; HAS THERS BE ANY RESEARCH IN THAT -
REGARD, DOCTOR?

A. YES. THERE [S A VERY EXTENSIVE STUDY
BY THE CONSUMER PRODUCTS SAFETY COMMISSION
THAT SHOWS THAT ONE HOUR EXPOSURE OF ANIMALS
TO VINYL CHLORIDE WILL PRODUCE CANCER-CAUSING
EFFECTS. AND THE SAME DOCUMENT FRO™“ THAT
CONSUMER PRODUCTS SAFETY COMMISSION ¥ARNS
EXPLICITLY OF THE DANGERS OF SPILLS OF VINYL
CHLORIDE BECAUSE ONE EXPOSURE AS SHORT AS AN
AOUR CAN PRODUCE THESS EFFECTS. SO, ALREADY
.wE AAVE SEEN WITHOUT REVIEWING THE WIDE RANGE
OF ANIMAL TEST ON -- ON THE CARCINOGENIC
EFFECTS OF VINYL CHLORIDE, WE'VE SEEN ONE

POINT ONE, THE LOWEST LEVEL TESTED SO FAR.

ONE PART PER MILLION, CANCER CAUSING EFFECTS

WERE [NDUCED 3Y VINYL CHLORIDSE., TRUE, CANCER

TAUSING EFFECTS WERE CAUSED BY AS S+0ORT A

PERIOD OF AN HOUR.
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YIRECT SXAAINATION = SAMUEL EPSTEIN - AR. VASSALATTIG2

LET'S EXAMINE THAT.

Q- DOCTOR, IS THERE ANY INDICATION
WE'VE BEEN TALKING ABOUT ANIMALS OF THESE
LOWER LEVELS. IS THERE ANY MEDICAL LITERATURE
WHICH INDICATES THAT HUMANS ARE AT RISK OF
DEVELOPING CAMCER, AND AMGIOSARCOMA OF THE

LIFVER IN PARTICULAR, FROM THESE LOW LEVELS

VINYL CHLORIDE EXPOSURE?

A, YES,
MR. RENNEISEN: YOQUR HONOR, I

JBJECT TO THE QUESTION. I DON'T THINK AT RISK

IS5 W#HAT AE'RE TALKING ASQUT HERE.

THE COURT: WHY DON'T YOU

REPHRASE YOUR QUESTION.

BY MR, VASSALOTTI:

Q. DOCTOR, 1S THERE ANY MEDICAL

EVIDENCE TO INDICATE THAT HUMANS EXPOSED TO

LOW LEVEL CONCENTRATIONS OF VINYL CHLORIDE
CAM' DEVELOP AND DO DEVELOP CANCE2 AND
PARTICULARLY ANGtoéARCOMA NF THE LIVER?

YES, THERE IS SUCH EVIDENCE.

CAN YOU DESCRIBE

AND THE EVIDENCE RELATES TO Two

OF -- TO TwWO LINES OF STU®Y. THE

ARE THE OCCUPATIONAL STUDIES IN THE
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DIRECH EXAMINATION - SAMUEL EPSTEIY - M43, VASSALOTTIAL

’ o 1 WCORK PLACE., THE SECOND 8% STUDITS IN THE
2 COMMUNITY, PEOPLE wWHO LIVE CLASE TOQ SLAMTS.
3 AND LET ME FIRST OF ALL DISCUSS THE EVIDEMCE

4 FOR THE CARCINOGENICITY OF VINYL CHLORIDE IN

5 THE WORKPLACE AT LOW LEVELS OF EXPOSURE.

é NOW, I SHOULD EXPLAIMN THAT
7 THERE'S THREE KINDS OF PROCESSES IN wHICH A
8 WORKER IN THE -~ IN THE VINYL CHLORIDE,

9 POLYVINYLCHLORIDE PLASTIC INDUSTRY IS

10 §. ASSOCIATED, THE FIRST IN THE MANUFACTURE OF
n VINYL CHLORIDE., VINYL CHLNORIDE IS A SMALL
12 SUILDING BLOCK WHICH WHEN STRUNG TOGETHER

13 FORMS LONG CHAINS CALLED POLYVINYLCHLCRIDE.

14 SO, IN THE PROCESS, THE WORKERZ CAN Sé EXBQSED
15 TO VINYL CHLORIODE WHEN HE MAKES THE VINYL

16 CHLORIDE, THAT'S ONE; TWO, WHEN THE VINYL
17 CHLORIDE IS COOKED IN A PRESSUIE POT, WHEN
18 THE SMALL MOLEZCULES ARE STRUNG TOGETHER TO
19 FORM POLYVINYL CHLORIDE, AND WHEN YOU MAKE
20 THE VINYL CHLORIDE AND #HEN YJU MAKE THE

21 POLYVINYLCHLORIDE, LEVELS OF EXPOSURE CAN BE
22 VERY HIGH, CAN BE PARTICULARLY [F WORK

23 PRACTICES ARE SAD.

24 THERE'S A THIRD KIND OF

25 EXPQSURE -
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EAAMINATION = SAMUEL EPSTEIN - 4R, JAS3ALIATTIC2

MR. REMNEISEN: YOUR HONGR, I
DON'T LIKE TO KEZP O3JECTING. 3UT I AAS UNDER
THE IMPRESSION THAT HE WAS TELLING US A3QUT
HOw PEOPLE CAN GET CANCER FROM LOW LEVELS AND
HE'S JUST TOLD US A3OUT HIGH LEVELS.

MR. VASSALOTTI: YNUR HONOR,
I THINK HE'S DESCRIBING -- AND [ DAN'T WANT
TO PUT WORDS IN YOUR MOUTH, DACTOR =-- THE
DIFFERENCE IN EXPOSURE LEVELS.

MR, RENNEISEN: THAT WASN'T
THE QUESTION THEN. I ASK THAT THE ANSWZR SE
STRICKEN AND THAT QUESTION BE ASKED.

THE COURT: ['M GOING TO
ALLOW IT. I THINK THE JURY SHOULD HEAR THIS
BACKGROUMD. WE HAVE AN EXPERT. YOU HAVE NOT
OBJECTED TO HIS QUALIFICATIONS. THE COURT
FINDS HIM WELL QUALIFIED. THE COURT WwILL
ALLOW THIS. IT BEARS EXACTLY ON THE ISSUES IV
THIS CASE.

THE WITNESS: THE THIQD XIND
OF SXPOSURE .IS THE EXPOSURE WHERE LEVELS A&RE
LOd. AND WHEN YOU TAKE THE POLYVINYL RESIN
AND YOU wORKL ON IT, YOU MAKE PHOMOGRAPHMS, YIuU
MASE PLASTIC. THAT IS WHAT WE CALL
FABRIZATION, SO, ' MALING DISTINCTIONMS
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DIRECT EXAMINATION ~ SAMUEL EPSTEIN = X?. VASSALOTTIO3

, t . SETWEEN TwW0 XKXINDS OF EXPOSURES TO VIANYL

CHLORIDE.

THE VERY LOW LEVELS, HHEM YOU
TAKE THE VINYL =-- THE .PRODUCT, THE
POLYVINYLCHLORIDE PRODUCT AND MAKE THINGS
'LIKE RECORDS OR #HAT HAVE YOU OR GARDEN HOSE,
AND WHEN YOU FASRICATE =-- HHEN YOU
FABRICATE THE POLYVINYLCHLQRIDE, THE LEVELS
OF VINYL CHLORIDEZ ARE VERY LOW, COMPARED TO

_NHAT THEY ARE WHEN YOU EITHER MANUFACTURE THE
VINYL CHLORIDE OR WHEN YOU HANDLE THE
POLYVINYLCHLORIDE. OKAY.

S0, THE RELEVANCE OF ALL THIS
IS AS FOLLOWS: IN THE POLYVINYLCHLORIDE .
FABRICATION, LEVELS OF VINYL CHLORIDE ‘
©XPOSURE ARE LOW AND THERE WAS A& STUDY BY THE
NATIONAL INSTITUTE OF OCCUPATIONAL SAFETY AND
AEALTH IN 1978 WHICH DID A SURVEY OF
FABRICATING PLANTS, EVERY VINYL CHLORIDE
FABRICATING PLANT, IN #HICH THEY SHOWED THE
LEVEL OF VISYL CHLORIDE IN THE FASRICATING

PLANT, RANGED FROM THE NONDETECTABLE ~--

THEY WERE SO LOW YOU COULDN'T PICK THEM UP TO
A MAXIMUM OQOF ABOQOUT TWO PARTS PER MILLINN,

NDKAY. SO, WE'RE DEALING NOW WITH AN [NDUSTRY,
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EXAMIWATION - SAMUEL EPSTEIN ~ 4R, VASSALATTITS

THE PILYVINYLCHLORIDE FASRICATION INODUSTRY IN
wAlCH THE LEVILS OF VINYL CALORIDE EAPISURE
IS DEMONSTRABLY LOW, LET US NOW EXPERIENCE
THE EXPERIENCE IN THIS INDUSTRY TO SEE WHAT
IS THE EFFECT AND YOU'LL GET SOME INDICATION
THERE.

WE FIND, FIRST OF ALL, IN A
PLANT IN CONNECTICUT IN PUSLICATINN CHRISTINE,
1974%, TWO ANGICSARCOMAS OF THE LIVER WERE
DESCRIBED IN 1974%. OME OF THESE CASES wWASN'T
EVEN A WORKER, HE WAS AN ACCOUNTANT, NOT
LIKELY TC 8E TOOLING AND FABRICAT&NG THE
STUFF ALL DAY LONG. SO, IN THESE PLANTS WHERE

LEVELS OF EXPOSURE ARE LOW, TWwO ANGIOSARCOMAS

ARE ODESCRIBZD, INCLUDING ONE ACCOUNTANT.

AHAT ELSE DO WE FIND? IN A c:Z:T
PUSLISHED TEXT 3Y BAXTER [N 1347, AN '
ANGIGSARCOMA OF THE WORKER IN A
POLYVINYLCHLORIDE FABRICATOR. WHAT ELSE D0 4WE
FIND?

- COULD 1 TROUBLE YNU QR A

DROP OF WATER, PLEASE?

WHAT ELSE DD WE FIND? IN
ANOTHER STudY, IN A 82ITISH PLANT, 3y SaxTER,

4t FIND -- wE FIND AM EXAMPLE 9OF (aMCER 2JF
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DIRECT EXAMINATION - SAMUEL EPSTEIN - MR. VASSALOTTI3S

THE STOMACH IN A GROQUP OF AaA30UT 709
FASRICATORS, CAMNCER OF ANOTHER SITE. AND
FINALLY, WE FIND IN & SE[ES OF 17
POLYVINYLCHLOIDE PLANTS LQOKED AT IN THIS
COUNTRY, AN EXCESSIVE CANCERS OF VARIOUS
SITES, GUTS, LUNG, LYMPHATIC SYSTEM AND
3REAST. S0, MY SECOND LINE OF EVIDENCE
I'VE ALREADY TOLC YOU ABOUT THE HUMAN DATA,
THE AnIMAL DATA. THE SECOND LINE OF EVIDENCE
RELATES TO THE OCCUPATIONAL DATA IN wHICH -
AMGIOSARCOMAS AND OTHER MALIGNANCIES ARE
DESCRIBED IN WORKERS EXPOSED TO WHAT COULD IN
THIS CONTEXT BE CALLED RELATIVELY LOW LEVELS.
LET US NOW LOOK AT A THI2D
TYPE OF PIECE OF INFORMATION IN SVIDENCE;

THAT IS, COMMUNITY CANCER, COMMUNITY CAMNCER

Q. AHAT D9 YOU MEAN BY CIOMMUNITY CANCE?Z,

DCCTAR?

A. FINE. WrAT | MEAN 3Y COMMUNITY
CANCERS ARE CANCERS OCCURR!N& IN RESIOENTS
WwHO LIVE IN -- PEQPLE LIVING IN CLOSE
PROXIMITY TO VARIOQUS INDUSTRIES. AND THERE'S
A GROWING 30DY OF INFORMATION SUGGESTING

SUGGESTING IS PERMAPYS NOT A SUFFICIENTLY
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5TAONG STATEMENT INDICATING THAT
PROKLALTY OF RESIDINTS TO CERTAIN INDJST2Y IS
AMAT AE CALL IN THE TRADE A R1SK FACTOR. IT
PUTS YOU AT EXCESS RISK OF DEVELOPING CANCER.
AND THE BASE FOR THIS STARTED IN =-- WITH A
PUSLICATION OF SOME MAPS 3Y THE NATIONAL
CANCER INSTITUTE, WHICH SHOWED -- AND THESE
WERE - WOULD SHOW THAT IN CERTAIN PARTS OF
THIS COUNTRY, YOU HAD HIGH LEVELS, LIVING
ENCOUNTERS IN CERTAIN PA?TS OF THIS --

THERE WERE VERY HIGH LEVELS OF CANCER AS
COMPARED TQ_OTHEQ PARITS NF THE COUNTRY, AND
THESE AREAS WERE THE HIGHLY INDUSTRIALIZED
NORTHEAST. AND [T'S NOT OVERALL CANCER
AORTALITY RATES, 3UT IT'S CANCER FOR@ & WIDE
XANGE OF SITES. AND THESE STUDIES “~AVE SEEN
AMPLIFIED AND VARIOUS STUDIES SHOWING AGAIN
IN CERTAIN PARTS OF AMERICA, IN CERTAIN

STATES IN CERTAIN COUNTIES, THERE ARE EXCESS

RATES OF CANCER. 2EFORE | GET INTO THAT -~

AND IN SOME OF THESE INSTANCES, THEQE HAVE
3EEN WHAT WE CALL MONITORING STUDIES. THE AIR
HAS 3EEN SAMPLED AND [T HAS 3ESN SHOWN THAT

THE [INDUSTRIEZES CONCESRNED IN THESE AREAS WHEREZ

“AVE HIGH LEVELS OF CANCER HAVE 3EEN
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EAAM!&ATION - SAAJEL ZPSTEIN - MRA. YASSALYTTIA?

PUTTING OUT CHEMICALS, CAICINIGINS IRTO THE
AIR OF THE LOCAL COMMUNITIES., SUT LET us
RETURN NOW TO THE ANGIOSARCOMA.

THERE ARE EIGHMT ODOCUMENTED
CASES OF COMMUNITY ANGIQSARCOMA; THAT 1S,
PEOPLE GSTTING ANGIOSARICOMA, LIVING IN THE
VICINITY OF VINYL CHLORIDE -

PILYVINYLCHLORIDE PLANT. EIGHT CASZS, HITH

MR, GRASSO, THAT'S NINE. LET'S TALX A39QUT THE

EIGAT CASES FIRST.
IN 1574, CHRISTINE REPOITED
ANGIOSARCOMA OF THE LIVER IN SOMESODY LIVING

TWO MILES AWAY FROM A POLYVINYL CHLORIDE

PLANT IN CONNECTICUT., AND THIS WAS A MAN OF
AGE ~= WHO DIED AT THE AGSE QF 73 AND HE
LIVED INCIDENTALLY, HE DIEZD [N 1857. AND
HE LIVED TWO MILES AWAY FROM A PLANT [N
CONNECTICUT, AMD THIS PLANT WAS & FA3RICATING
PLANT; THEREAFORE, LESS LIKELY TO PuT 0uT
LARGE COMCENTRATIONS OF PVC. IN THIS SAMS
PLANT WHERE THAIS MAN LIVED IN, THE2ES wWAS
ANOTHER OCCUPATIONAL CASE OF ANéIQSAacoMA, A
wORKER IN THIS PLANT ALSO DIED QJF

ANGIOSARCUMA.

CHRISTINE ALSO DESCRI3ED
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SXAMINATION - SAMUEL EPSTESIN - 42, VASSALATTIZ?

AMOTHER CASE NEAR ANOTHEZ PLANT [N
CONNECTICUT.
Q. 50CTOR, LET ME INTERuPT YOU FOR A
SECUND. YOU'RE TaLKING A30UT A REFERENCE TO
CHRISTINE. IS THAT AN AUTHOR OF A MEDICAL
ARTICLE? * .
A. YES, THAT'S AN AUTHAR OF A
SCIENTIFIC PUBLICATION WHICH I MAVE WITH ME
AND CAN MAKE AVA[LABLE.
0. 3UT THESE ARE MATERIALS --
a. . THIS IS PUSLISHED IN THE QPEN
LITERATURE. THERE WERE EIGMT IMDICATIONS OF
ANGIOSARCOMA PUSLISHED IN THE OPEN SCIENTIFIC
LITERATURE AND LET ME, BEFORE GOING INTO THE
DETAILS, MAKE TW? POINTS ASOUT THEM: THAT
THESE PSGPLE ALL LIVED I¥ LESS THAN TwO MILES
-~ OF THESE EIGHT CASES, THEY ALL LIVED
LESS THAN TWO MILES FROM THE PLANT -- FROM
THE PLANT, AND IN TWO OF THESE CASES, THES
LATENCY PERIOD WAS BRIEF, SIX YEA®S [N ONE,
LIKE MR, GRASSTI, AND EIGHT YEARS I[N ANOTHER.
Q. DOCTOR, WE'LL GET TO THE LATSNCY
PERTOD IN A MOMENT. RIGHT NAY LET'S TALX
a30UT THE EVIDENCE OF THME DEVSLOPMENRT 0=

ANGIQOSARCOMA IN RELATIVELY LOW LEVELS OF
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AELL, WE'RE TALKING NO¥ ON THE THID
LINE OF EVIDENCE, NAMELY T4E ACCOUNTS CF
ANGIOSARCOMAS IN COMMUNITY QESISENTS, THIS
REPRESENTING THE THI20 LINE NF ZVIDENCE FOR
THE ACCOUNTS OF ANGIOSARCOMAS AT LIW LEVELS
OF VINYL CHLORIDE EXPNSURE, 1'VE AL3TADY
MEMTIONED TwO CASES.

THE THIRD CASE wAS I5SCILIED

3Y Z2AXTER IN 12706, A MAN OF A1, WHI DIZD v
1970 4m0 #AD LIVED FOR'SIX‘YéAQS NEAR A BLANT

AND IN THAIS SAME PLANT wrhlCH HE LIVED NEAR,

THERE WAS ALSO A CASE OF A WORKER2 w49d O[ED IE

ANGIDSARCOMA OF THE LIVER,

IN A PAPER 3Y 3RaDY [N 1977,

THERE WERE A TOTAL OFVFTVE CASES NF WOMEM wd)
LIVED CLAOSE TOD PLANT, THE FIQST ONé

1965, SHE LIVED LESS THAN A4 MILE FEROM A PLAMT.
THE SECOND WAS A WOMAN 0OF ;5 WH& LIVED LESS
THAN A MJLE FRAOM THE PLANT, THE THIIY wae 3
NOMAN OF 31 %HO LIVED A THIID OF A MILE Fonx
THAE PLANT. EHE FOURTH WAS & HJWAN;QF 32 wHD
LIVED A THIRD OF A MILE FIXOM THE PLANT. AND

THE FIFTH WAS A WOMAN OF 31 “40 LIVED A3QUT

POINT ONE MILES FROM A PLANT. | SHOULD
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JITECT EXAMINATION - SA4USL €PSTEIM - MR, YASSALATTILI00

MENTIOM THAT TN OF THESE CASSEK,
CASE, LIVED SIX YSARS, =aD avLY SIX vEa2s
EXPOSURE, 4AS 3 SIX YEAR RESIDEMT ANT THE
3RA0Y CASE WAS AN SIGHMT YEAR RESIDENT.

NOW, IN ADOITION ra THE
ANGLOSARCOMAS OCCURRING AS A COMMUNITY CANCER,
4 ALSO HAVE TwO OTHER KINDS 4E ALSO

HAVE TWO OQOTHER REPORTS OF VINYL CHLORIDE

ASSOCIATED OR INDUCED CANCER [IN COMMMUNITY

RESIDENTS. AND THE PARTICULAZ [INTEREST OF
THESE IS AS FOLLOWS: THESS WERE azAxé TUMGRS.
NOW, WE XNOW THAT VINYL

CHLORIDE PROOUCES CANCER IN & WIDE RAMGE AF
ORGANS AND VINYL CHLORIDE S 2SCO3NIZED RY
THE INTE2NATIONAL AGENCY FOR ESSAICH N
CANCER AND VARIOUS OTHER GI0UPS AS FTING W=AT
WE CALL A MULTI-SYSTEM CARCINOGEN 'FOR
PRODUCING CANCER IM A WIDE .RANGE OF OR3ZANS,
~uT ONLY ANGIOSARCOMA OF THE LIVER 34T
PRODUCING CANCER OF THE LUNG, I[4 THE 33AlN
AND OTHER SITES.

- NOW, IN THESE TwO -COMMUNITY
CANCERS ['M TALKING A30UT, MAMELY A éfuav 3Y
EANFANTI IN 1075, AN EXCESS IN IAIN TYMERS

WAS DEMIOMSTRATED M RESINDENTS IM AYIN
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DIRECT EAAMAINATICNY = ZAMUSL EPSTIIN - M2, YASIALL2TTILNI

1 COMMUGITIES wHERE vC PVC PLANTS «Z9% LOCATED.
IN THE SAME YEAR, A STUDY wWd5 -- A CANAJIAN
S5TUDY wAS PJUSLISHED OF EXCESSIVE 3RAIN Tunbas
OF PEOPLE LIVING IN A CANADIAN COUNTY NEAR A
ve Pve PLANT. THAT, VERY BRIEFLY, IS THE
EVIDENCE FOR THE CARGCINOGENICITY AT WHAT
MAYSE CALLED LOW LEVELS, ALTHAYGH [ wAUuLD AUT
QUOTATION MARKS ARJDUND THE WORD LOW.

0. NOW, DNCTOR, IN DEALING WITH CANCER

CAUSING AGENTS LIKE VINYL CHLORIDE,, THE TEIv

LATENCY PERIOD HAS COMZS UP IN THIS CASE AND
YOU JUST MENTIONEQ IT .YOURSELF. WHAT DOES

LATENCY PECRIOC MEAN?

A. THE LATENCY PERIOD IS5 REALLY THE

TIME FROM TrnE FIRST EXPOSURE TO A TOXIC OR

CANCER CAUSING CHEMICAL TO THE DATE AF

"DIAGNOSIS OR DEATH FROM A BARTICULAR ADVEQSE

ZFFECT. NQW, THERE ARE OTHER WAYS NF Q=SS [INING

LATENCY PERICGD, 3UT I THINK THIS IS P0243LY,

FQR THE CONTEXT FNOR JUI COMTEXT,
PRO2BAJLY THE MOST EFFECTIVE AMD BEST
OSFINITION,

Q. DOCTQOR, HAS THE MEDICAL RESESARCH
CITERATURE DETERMINED OR SUSSESTED THAT A

CERTAIN MINIMUs LATENCY PERIQOD IS REGUIIED
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JIRECT EXAAMINATION « 3AMUTL EPSTEIM - M2, VAZSALDTTIIg2

! FOR THE JSVELOPHMEMT 0OF ANGINSACCOMA N

. PEQSNAMS EXPISED TN VINYL CHLO?[IE?

a, . WELL, IM GENERAL, [ THINK IT'3 AR
TO SAY THAT THE AVERAGE LATSENCY PERION [N THE
LITERATURE FOR ANGIOSARCOMA 1S SOMEWHMAT IV
THE RANGES OF ABJUT 20 YEARS, SOMEWHERE [N
THAT <KIND OF SALLPARK, 20 YEARS.
AOWEVER, THERE AlE REPIRTS, A
WIDE RANGE OF REPORTS, OF ANGIOSAICOMAS AND (::::::?
DTHER VINYL CHLORIDE I[NDUGCED CANCER WITH
LATENCIES UNDER TEN YEARS.
Q. YOU'VE ALREADY MEMTIONED, I THINK,

TWOQ OF THEM IN THE COMMUNITY CANCE® CASES.

A. THAT 1S CORRECT., LET ™S JusT vy
3RIZFLY 2UN THIOUGH THESE TEM -- THESE
REPORTS ON VINYL CHLORIDE INDUCED cavcer,
ANGIOSARCOMAS, UNDSR TEN YEARS.

Q. AMND AGAIN 3EZFQRE YOU START, THESE
REPORTS THAT YOU'LL 3E REFEIRING TJ ARE
MATERIALS THAT RAVE SZEN OUT IN THE PU3LIC
LITERATURE?

A. YES. IN 1975, THE ENVIRONMENTAL
PROTECTION AGENCY IN A PU3LIC DOCUMENT,
REFERIED TO TWO ANGIOSARCOMAS, ONE [N AN

ITALIAN WORKER, VINYL CHLORINE WOILIR, WHOS

ASI~PR 0004345




AaMINaTIoN - 3aMUsL EAPSTELS

LATZWCY PExI03 #AS SIX YZARS, SIX YEAXRs, T=E
SAMZ AS MU. 9rRASS0; THE SECIOND #A3 AN

AQGIOSARCOMA IN A BéITISH HORL WITH A LATENCY
OF EIGAT YEAR3. THE THIRD CAéE IS CHRISTINE'S

CASE IN 197%; THAT 1S, THE ACCOUNTANT 4HO

WORKED IN A FASRICATING SPLANT WHO HAD A
LATENCY OF TEN YEARS,

THE NEXT IS A CASE |
MENTIONED ALREADY, THE ANGINSARCOMA OF Tug
LIVER, WHO YAD A LATENCY OF SIX YEARS. THIS

WAS 4 RISIDENT WHO LIVED LESS THAN MHALF 4

MILE FROM A VC PVC PLANT. THE NEXT CASZ was

A3AIN A LIVER CAMCER wWITH A LATENCY PERIJD COF

EIGHT YEARS, PUBLISHED 3Y B8RADY IN 1977, %49
#AS A RESIDENT A THIRS OF A MILZ AWAY FROM A

VC PV¥C PLANT IN NEwW YORK.

OVER AND A30VE THESE LIVER

ANGIOSARCOMAS, THE LIVER CANCER, WHICH IS
ANOTHER XIND OF MALIGNANCY OF THE LIVER WHICH
Is otFFEQEQT FRoM ANGIOSARICOMA SUT IS LETHAL
TODAY, WAS REPQORTED IN A WOIKER [N A 3I[TISH
VC PVC PLANT WITH A LATENCY AF NINME YEARS,
ANOTHZR WAS IN THE SAME PAPS2 BY FIX AND
CILLIER, A CANCIR OF THE LUNG IN A WNRKER IV

THAZ BRITISH PLANT WITH A LATENCY 9F NINE
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DIRECTH

ELAmI NATION = SAMUEL £PSTEIN - MR. VASSALOTTI1J%

YEARS. IN THE SA™E PAPER, ALSG CAMCIR OF THE
PANCREAS IN LESS THAN TEN YEARS IN A WZnZKER
IN A SITISH PLANT. FINALLY, TwO BRAIN
CANCERS, A SRAIN CANCER IM A WORKSR IN THE
UNITZD STATES, VINYL CHLORIDE WITY A LATEMCY
OF THREE YEARS, WAXWEZILLER [N 1275. aMD
FIMALLY, A WORKSER IN A SwiZDISH PLANT WITH A
LATENCY OF LES3 THAN ONE YEAR.

Q. DOCTOR, HAS 3RAIN CANCER SEEN LINKED
wITH VINYL anoaxoé?

A IT MOST CERTAINLY HAS.

Q. DOCTOR, ARE YOU FAMILIAR WITH --

AS A PHYSICIAM AND A RESEARCHER, ARE YQU
FAMILIAR WITH THE A3ILITY OF LUNGS TO 3REATHE
IN PARTICLES OF VARIQUS SI1ZES?

AL YES, I WOULON'T CLAIM PA?PTICULAR
EXPEZRTISE OF ARSAS OF RESPIRATIAY PHYSIGLOSY,
BUT I'M CONVERSANT ~ITH SAME ELEMENTS OF THE
FIELD.

g J0CTOR, IF A PEZR3ON WAS EXPOSED TO
ATAISPHERE HAVING WITHIN IT PVC DUST
PARTICLES WITHIN A SIZE IANGE OF ONE TO TEN
M1CRONS 50 YOU KNOW WHAT A MICRON 15?2

A. YES.

Q. WOULD THOSE PARTICLES SE R=ISPI’A3LE,
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DI1RECH

SXAMINATION = SA4ycSL ERSTEIM - 7,

WGJLD THEY ENTE2 [3TOQ A PZISOHNS LJNSS?

A. SURE. THE SHALLER THE PARTICLE,
CERTAINLY, WHEN YQU RSEACH HMORE THAN

YOU REACH TEN MICRONS AND ASQVE, THE
PARTICLES TEND TO 8E IRRESPIRABLE. THE LOWER
YOU GO, THE GREATER THE ABILITY OF THE LUNG
TO RETAIN THESE PARTICLES, SO THE LOWER, THES
SMALLER THE PARTICLE, JUNK MORE QESPIRASLE [T
IS WITHIN THIS RANGE.

Q. AND WOULD THEY 89E -- ONCE 2WESPEIA2LE,
WOULD THESS SMALL PARTICLES ~-— WOULD ANY OF
THESE SMALL PARTICLES 3f SUBJECTED TO BE
RETAINED OR SNTRAPPED I[N THE .LUNG?

AL YES. AND THERE ARE VARIGUS STUDIES
ON TAE EFFECTS OF POLYVINYLCHLORIDE PARTICLES
IN THE LUNG. THERE HAVE 3EEN A WHGLE SERIES
JF PUBLICATION SHOWING THAT POLYVINYLCHLORIDE
CAN PRODUCE GRANULOMATOUS CHANGES IN THE LUNS
AND THERE ARE VARIOUS PUBLICATIONS ON THE
ASILITY OF PARTICLESS TO PIODUCE THESS
CHANGES IN THE PARTS OUITE APART FOoCM

INFORMATION THAT WE HAVE AN [TS

CARCINIAGENMICITY, ON THE CAICIMIAGENILC EFFECTS

DF 9OLYVINYLCHLORINE,

THE COURT: I THINK wWETLL
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ZAAAINATICON = SAMUEL SPSTEZIN - 4R, VAISALDRTYIlAS

TAKE QU NOON RECESS, LADIES AMD GEMTLEMEN,.

3E 3ACK HERE AT 1:30.

(AT WHICH TIME THE JURY
LEAVES THE COURT 200M.).

THE COURT: WE WILL STAMD IN
RECESS UNTIL 1:30

{LUNCHENN RECESS).

THE COURT: PLEASE CANTINUE.

_MR. VASSALQTTI: THANL YU,

YJJR rMONOR,
3Y MR. VASSALOTTI:
Q. DOCTOR, YQU WERE NOT IN THE CQURT-

THIS ﬂORNIHG WHEN |1 READ A HYPOTHETICAL FACT
SITUATION Té DOCTOR LAUCIUS, WERE YQU?

A. NO.

3. DOCTOR, IM THAT CASE, ['LL MAVE To
ASK YOU TO ASSUME THE FOLLO2WING FACTS WITH
REGARD TO THIS CASé: EIST THAT MR, JAHN
GRA350 WAS 3QRM ON DECEMHAER 27, 1327 AND THAT
JPOUNTIL HIS LAST ILLNESS IN MAY OF 1975,
TREREZ WAS NO HISTORY, MZDICAL HAISTQRY JF
CANCER OR LIVER DISEASE IN MR, GRASSO, AND
TAAT ALSO, THERE WAS NO HISTIRY QOF CANCET 0OR

LIVER JISEASE IN EITHzZR OF HIS PARENTS QR #IS

3ROTHERS ORSISTERS. I FURTHER ASK YOU T2

ASI~PR 0004349




J[RECH EXAMINATION - 3AMUSL EpPSTEIN - A, VYASSALATTIIATZ

ASSUME THAT MR, GRASSO 2254y WnNe<[NM7 AT T+E
DUPONT CHAA3ERASWOIKS [N JEEIWATER, “Ew JIISEY
IN APPROXIMATELY 194%7 AND THAT sxcspr'raa
PER10DS WHEN HE wAS LAID OFF FR0M THAT
FACILITY, HE WORKED THERE UNTIL MAY OF 1975;
AND THAT IN THAT EMPLOYMENT AT THE DUPONT
CHAMZERSWNORLS, HE DID NOT wORK WITH ARSENIC
QR ARSENIC COMPOUNDS OR WITH VINYL CHLORIDE.
DURING THE PERIODS THAT HE_ WAS LAID GFF FRQM
THE DUPONT CHAMBERSWORKS, HE HELD SUCH J033
A4S WORKING AT AN Gndcsqv STORE, AN AUTO 9aQTS
SALESMAM, A GAS STATION ATTENDANT, &
CONSTRUCTION LA3ORER, AN AUTO MECHANIC AND A
SHEET METAL WORKER. | ASK YAU TO FURTHER
AS3UME THAT DURING THE YSARS OF 1970 T40UsH
1975, MR. GRASSO WAS AWAY FROM HIS H0ME
APPROAIMATELY 50 TO 55 HOURS PER WEEK;
THEREFORE, nf WAS AT HIME OR IN THE AREA-OF
A5 HOME APPRIXIMATELY QR OVER 50

PSRCENT OF THE TIME DURING THOQSE YEARS,

IN ADOITION, [ ASX YOQU T2

ASSUME THAT -IN FESRUARY 0OF 19 -~ 3STWEEN

FE3UARY OF 1973 AND STPTEM3ER OF 1073, M7,
G2ASSO WAS AT HOME VIRTUALLY ALL THE TIvE, AS

“E WAS RECUPERATING FROM COINNAIY AITERY
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JIRZCT ZAmAlNATION - SAHNGEL EPSTEIN ~ M. VASSALGTTILS? |

I
! GYPA3S SURGERY. 1 FJTHER A4SK YAJ TS AS3UME !
C ' 2 THAT OURING THE PERIOD OF MARCH GF 1873
3 THROUGH DECEMBER, 1975, MR. GRAS3Q LIVEZD
4 APPROXIMATELY ONE POINT SEVEN MILES FROM A
5§ Pvc PRODUCTION PLANT OWNED AND OPERATED RY
6 THE A.F, GNODRICH COMPANY, DURING THOSS YEARS,
7 IT HAS SEEN ESTIMATED THAT TWAT PVC PLANT
8 EMITTED SETWEEN THE OME POINT FQU AND FJUR
9 201NT THREZ POUNDS OF VINYL CHLORIDE INTO THE
10 ATMOSPHERE. AND IT'S 3ZEN FURTHER ESSTIMATED
n THAT DURING THGSE YEARS THAT THE PVC PLANT
12 ALSO EMITTED INTQ THE ATMOSPHERE AMOUNTS OQF
’ 3| 5yC DUST PARTICLES THAT RANGED IN SIZE
14 BETNEEN ONE AND TEN MICRONS AND THAT SUCH PVC
13 DUST PARTICLES CONTAINED ENTRAPPED UNREACTED
16 VINYL CHLORIDE [N LEVELS RANGING F0% un
7 PARTS PER MILLION UP TO 2,000 PaPTS PER
.18 MILLIAN. '
19 IT HAS BEEN FURTHER ESTIMATED
20 THAT DURING THE YEARS 1770 THOQUGH 1775, THaT
2] THERE EXISTED LEVELS 9F VINYL CALARIDE "IN THE
22 AIR AND ARJTUND THE GASS53 HOME AND THAT THOSE
23 LEVELS HAVE BEEN ESTIMATED TO RANGE FROM ONE
: 24 POINT ONE PARTS PER MILLION TO 28 PAa’TS PER
, 23 MILLION, AND THAT THESE LEVELS OF VINYL
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JIECT EXAMINATION - SAMUSL E0STEIN - 43, VASSALATTI((n

CHLORINE AT O AQUND THE 4GSO HAMS
PRESENT FOR A TOTAL OF 1,537 =nyos OF
CONOITIONG WHEN THE WIND ¥AS FAVO2ASLE TO
3AING THOSE MATERIALS THERE DQURING THE YEARS
Ini QUESTION.

FURTHER, ON == IN HAZE IR
2OLLUTION CONDITIONS, THE LEVEL OF EXPOSURE
AT THE GRASSO HOME RANGED AS HIGH AS FROM TEN
TO 90 PARTS PER MILLION.

FINALLY, D0CTOR, IM ADDITIOM
TO THOSE EXPOSURES OR THOSE LEVELS OF
SXPOSURE AT THE AREA OF THE GIASSH HOME,
THERE WERE IN AD&ITION SHQORT PERIINS OF TIME
JURING THE YEA2S [N QUESTION RAMGING ANYWHERE
FR0M FIVE TO 15 MINUTES DURING WHICH IT HAS
BEEN ESTIMATED THAT LEVELS OF VINYL CMLO2IDE’
EXPO3URE IN THE AREA OF THE GRa553 HOME
RANGED AS nlIGH AS SEVERAL HUNDRED PARTS 35X

l"‘lLLlOl“c

NOW, DOCTO%, 3ASED UPON THAT

INFORMATION, AND 9ASED UPON YOUR EXPERIENCE

AS A PHYSICIAN AND A TOXOCOLOGIST, AND YOUR
KXNOWLZEDGE OF THE LITERATURE AMD MEDICAL
EVIDENCE IN THE AREA OF CANCER aMD CAMCER

CAUSING CHEMICALS, DO YNU HAvVE AQ AP IMIAM AS
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)l{ECT EXAAINATICN - 3AMUSL EPSTEIN - i'. VASSALSTTILILY

! T3 amAT CAUSZD THE ANGIJISARCG¥A OF TAE LIVER

THAT MR. JOHN GRASSO HAD?
A. YES.
q. AND WHAT [S YOUR. OPINIGN, DOCTOQR?

A. MY OPINION IS THAT THERE'S A&

SUSSTANTIAL PRO3ASILITY THAT IS HIS
ANZIOSAQCOMA WAS DUE TO RESIDSNTIAL EXPASURE
TO VINYL CHLORIDE EMITTED SROM THE 3,.F,
GOODRICH PLANT. |

3. DOCTOR, WHY DIDN'T ANY3QDY ELSE IN
THE GRASSO FAMILY GET THE ANGIOSARCAOMA OF THE
LIVER? |

A. 'wELL; I HAVE THREE RESPONSIVE
COMMENTS: FIRST OF ALL, I B8ELIEVE ON THE
BASIS OF THE EXPOSURE DATA THAT WE HAVE, THAT
THE 33ASSO FAMILY 1S AT RISX AND WHILE NO30OY.
IN THAT FAMILY HAS DEVELoPés CANCER SO FAR, I
SELIZVE THAT THE FAMILY IS AT RISK AND
THEREFNARE ONE CAN'T ANSWER THAT QUESTIONM
UNTIL THE REST OF THE FAMILY AND LOICAL

SESIDENTS HAVE RBEEN FOLLOWED UP FQR LIFETINME,

POINT ONE. -

POINT TwO, MR2.
wELL AND I'w NOT PREPARED

POSSIZILITY MAY WELL HAVE
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)l.qsq EXAMINATION =~ SAMUEL EPSTEIN - MR, VASSALTTTIL1]

SENMSITIZZD TO THE VINYL CHLO2IDE 3Y ATHER
EXPOSYRES, SUYCH AS CHEMICALS, A 422 AMGE nF
CHEMICALS, NON-CARCINAGENIC AMD ZAICINOZENIC
WHICH HE HANDLED WHILE WORK[NG AT'DUPOVT.

AND THIRDLY, IN ANY
20PJULATION OF ANIMALS 2R HYUuMANS 440 ARE
EXPISED, THERE IS A DISTRIBUTION, 4HAT uS
CALL A SAUSSIAN, TYPE OF OISTRI3UTION OF

SENSITIVITY, SOME INDIVIDUALS FOR GENETIC AND

GTHER REASQONS HAVE HIGH SENSITIVITY: SOME
INDIVIDUALS ARE THE OTHER XIND END QF IT,
HAVE A LOW SENSITIVITY AND SOME HAVE
INTERMED[ATE SENSITIVITY. THIS IS A
CHARACTERIC, SIALOGICAL SENSE, WHEM YOU T4XE
ANY S0PULATION, RATS, HUMANS, THE SENSITIVITY
1s SOME ARE VERY SENSITIVE, SOME
RESISTANT, SOME INTEIMEOIATE. AND [T MAY WELL
38 THAT MR. GRASSO FELL INTO THE THE END
UF THE SPECTIUM, REPRESENTING THOSE wHO, FOR

GENETIC AND OTHER REASONS, ARE MORE SEMSITIVE

THAN OQOTHERS.

-

MR. VASSALOTTI: THANKX YOU,
DOCTIR, NO FURTHER QUESTIONS, YQUR HONOR.

THE COURT: CROSS-EXAMINE
C0S5S EXAMINATION
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SPSTEIN - 2, Q9ENNEIZEZH

RENNEISENS
CACTOR EPSTEIN, YOU WUSED TEIM
SUBSTANTIAL PRBBABILITY. WHAT DO YJOU MEAN BY
SUSSTANTIAL PROSASILITY?

A, I THINK THE TERMS ARE

SELF-EXPLANATORY, BUT ['M WILLING TO OFFER
YOU SYMONYMS FOR SUSSTANTIAL AND SYNQOMYMS FOR
PROZASILITY, [F THIS IS WHAT YOU WISH,

0. IN OTHER WORDS, IT SHOULD BE
[NTERPRETTED WITHOUT ANY MEDICAL SIGUIFICANCE?
"IT'S SIMPLY WHAT THE WORDS MEAN IN AN
DIDINARY DICTIONARY MEANING; [5 THAT CORRECT?
A. NG. IT 1S A STATEMENT OF == MY
AEDICAL AND SCIENTIFIC OPINION THAT THERSZ

A SUSSTANTIAL PROBABILITY THAT HIS
ANGIOSARCOMA WAS DUE TO RESIDENTIAL EXPGSU3E.

Q. - I UNDERSTAND YOQU'VE SAID THAT,
DOCTOR.

CAN YOU EXOAND UPON THAT AND
EXPLAIN WHAT YOU MEAN?
A, CERTAINLY. I THINK THAT SCIENCE
Q. PROSABILITY MEAMS MO9S LIKELY THAN

NOT, DOES IT MNOT?

A, YES. MEDICAL SCIENCE 1S UNASLE 1IN

ANY PARXTICJLAR CASE OF AN ADVZERSE EFFECT TO

ASI~PR 0004355




JR., SPSTEIN - MR, RENNEISEN

TALX M A3SOLUTE TE’IMS. ONE CAn OMLY DEVELOR
POSITIONS, INFERSMTIALLY AUN 1IN THE 9AS[S 97
PROBABILITIES, WITH VERY QARE EXCEPTIONMN --

I'M GOING TO GIVE YOU AN EXCEPTION IM A

MOMENT =~ THERE [S NO SINGLE ONE-CAUSE FOR

AMY ONE DISEASE AND YOU CAN'T NECESSARILY IN

AnY ONE CASE TALK ABOUT ABSOLUTE CAUSALITY.
YOU CAN'T SAY, "['M 100 PERCENT CERTAIN,™ OR
IF SOMEB300Y SAYS THEY'RE 130 PERCENT CERTAIN,
THEY'RE ON SHALY SCIENTIFIC GROUNDS. THERE
ARE CERTAIN KIND3 OF CANCERS nEsorﬁaLloaA
| THAT =-- A CANCER INDUCED 3Y ASSESTOS
WHICH FOR ALL INTENTS AND PURPOSES, HAS NEVER
-~ ALTHOUGH THEY HAVE -— [T IS DANGER0US
AT -- HAS NIVER, IF AT ALL 3EEN INDUCED AY
L,AGENTS OTHER THAMN ASAESTQS. THEREFOQRE, [F WE
WERE TALK 430UT MESOTHELINMA, THE LIKLIACAD
[S ONE ¥OULD TALKX [N MORE A3SOLUTE TEIMS,
‘BUT IN A CASE LIKE THIS, I
THINK THAT IT IS SCIENTIFICALLY APPROPR{;TE
TO TALK A8JUT THE MOST LIKELY ANO THE M2ST
PROSABLE. AND THE TERM SUBSTANTIAL
PROUBAIILITY REALLY EXPRESSES WHAT ARE THE
M0ST LIKELY EXPLANATIONS FOR THIS CONDITION.

Q. THANK YOU, DOCTOR. NOW, HITH RESBECT
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D2, EPSTEIN = wm¢ REMNEISIN

TO AMGIOSARCGMA, BELIEVE YOU MAVE ALIZTADY
TOLD J5 THAT THZIXS ARE FOUR ASENTS 2R
CHEMICALS THAT HAVE B3EEN I[DSNTIFIED TO DATE
AS CAUSATIVE -~ AS AGENTS WHICH WILL CAUSE
ANGIOSARCOMA,
A. WELL, I'M NOT A3SOLUTELY
ONE SLIGHT CAVEAT IF 1 MATY,

WHEN IT COMES TO THE ANAZOLIC
STEROIDS, [ DON'T THINK ONE CAN DEFIMITELY
INCRIMINATE THOSE. ONE CAN TALK A30UT
PROSASILITY. THE AUTHORS AF THE PAPER, FAULK

ET AL WERE VERY CAUTIOUS ASOUT THIS. THEY

DIDON'T INCRIMINATE THEM UNEQUIVOCALLY IN THE

SAME 3ENSE THAT VINYL CHLGRIDE IS

INCRIMINATED. THEY TALKED ABOUT PROSABILITY
AND TO USE THE LANGUAGE, IF YOU WISH H4E T
QUCTE FROM THE LAMGUAGE THEY USED -- THEY
54Y IT IS SUGGESTED THAT LONG TEIM ANAQQLIC
STERQIDS IS THE FORTH CAYUSE AGAIN. THE
SUGGESTED ASSOCIATION WITH THE ANASOLIC
STEROICS AMD ANMGINSARCOMA REMAIN TO 8E
CONFIRMED." T THINK WHAT WE CAN SAY.IS THERE

ARE THREE CLEARCUT CAUSES AMD A FOURTH -—-

Q. AND A ©9Q0SSISLE FQURTH?

A

A, ANO A POSSI3LE FOURITH WHICH I3
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JR. EPSTZIN = MR. RENMNELISEN

PROSLEMATICAL, POSSIBLE.

Q. THE ARTICLE SY HENRY FAULK AND HIS
ASSOCIATES YOU'RE REFERRING TC, IS THAT THE
ARTICLE IN THE LANCET, IS IT NOT, NOVEMBER 24,
19792 ';

A, YES.

Q. IS5 IT TRUZ, 0ACTAR, THAT [N THAT

ARTICLE, THEY IDENTIFY APPROXIMATELY 25
AY

PERCENT GF THE CASSS WHICH HAVE CAULSES?
THAT'S RIGHT, YES.

Q. WHICH WOULD MEAN 75 SERCENT OF THE

CASES HAVE NOT YET 3ESN- IDENTIFIZD AS HAVING

A CAUSE?

A. WELL, THAT'S A VERY [NTERZSTING

POINT, BECAUSE THAT'S NOT EXACTLY WHAT THEY

SAY.

Q. WELL, LET'S LOOK --

A, LET MZ JUST COMPLETE MY ANSWER, WHAT

THEY SAY IS AS FOLLOWS: THEY SAaY THAT OF THE

CASES OSESCRAIBED SOMETIME -- NAMELY SESTWEEN
3% AND 7% -~ THESE ARE THE ONLY RECOIDED
CAUSES. THEY DON'T SAY THEY ARE THE ONLY

NECESSARY CAUSES. IN FACT, THEY S0 T2 POINT

QUT AT THE END OF THE ARTICLE =~-=-

Q. SUPPOSE
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- DR, EPSTEIN - 4R, =UME[SEIN

THE LAST SENTENCE RIEADS,

THE COURT: LET THE 22C7TOR
FINISH. YOU STARTED THE LINE OF QUESTIONIMG.

THZ WITNESS: THE LAST
SENTENCE READS: "THE MOST IMPORTANT PURPOSE
IN CALLING ATTENTION TO THIS RANGE OF
CONDITIONS IS TO ENCOURAGE THE SEARCH GR
ETIOLOGIC FACTOR ENDQOGANOUS, MEDICAL AND
ENVIROMENTAL AND INDUSTRTAL, WHICH ARE
RESPONSISLE FOR THE CASE CONSIDERED SO FAR TO
3E IDIOPATHIC.™ 3Y IDIOQPATHIC, ONE MEANS THE
CASES FOR WHICH THERE IS NO XNOWN RECORDED
ETIOLOGY,. SO THE AUTHORS OF THIS PAPER SAY,
WE SHOULD LOOK A GREAT DEAL 9EZTTER THAN 4WE
REALLY HAVE FOR CAUSES, FOR ANGIOSARCOMA
WHICH UP TILL NOw HAVE 3EEN REGARIED AS
[OIGPATHIC. AND, IN FACT, _THERE IS A

SUSSEQUENT LITERATURE, THE ARTICLE 8Y BRADY,

MAKE3 IT VERY CLEAR THAT THE THERE ARE

HAQORE KNOAWN CAUSES == QR AS MANY KNOWN

CAUSES OF ANGIOSARCOMA AS THERE ARZ UNKNOWN
CAUSES. -

Q. WOULD YOU READ THE FIRST SSNTENCE OF
THE 3FUMMARY F32 ME, PLEASE?

A, CERTAINLY,
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23. EPSTEIN - MR. RENNEISCN

G. THE VERY FIRST SENTENCE

"ARTICLE.
A, A RETROSPECTIVE
EPIDEMIOLNGICAL STUDY OF DEATHS FROM HAPATIC

ANGIOSARCOMA HAS IN THE Y. S, SHOWED DURING

1954-7% THERE WERE 158 SUCH CASE, OF WHICH
37, 22 PER CEMT, WERE ASSOCIATED WITH
PREVIOUSLY KNOWN CAUSES, VINYL CHLARIDE,
THOROTRAST AND INORGANIC ARSENIC AND FOUR,
THREE POINT ONE PERCENT, OF THE REMAIMING 131
CASES WITH THE USE OF ANDROGSENIC-ANABOLIC
5TERQIDS.

Q. AM | CORRECT, DJCTOR IN

JNDERSTANDING THERE IS NO DISCUSSIOM QF THE
CAUSE OF THE OTHER 75 PERCENT?

A. . THAT'S-NOT MY POINT. MY POINT IS

THAT THEY CONCLUDE THAT FOR THE OTHER CASES,

WE S®OULD LOOX FOR THE CAUSES AND THAT --

LET ME REPEAT AGAIN. THAT wE SHQULD LOOX

THE MOST IMPORTANT PURPOASE, THE 94GTTAM LIME
OF THE ARTICLE ~= AND I REMEMIER -=- THE
MOST IMPORTANT PURPQSE IN CALLING ATTENTION

TO THIS RANGE OF CONDITICNS IS TO ENCJURAGE

THEZ SEARCH FOR THE ETICLIGIC FACTORS,

ENVIROMENTAL, INDUSTRIAL, ENDOGINQUS AND
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MEDICAL, WHICH ARQE RESPOMSIALE F23 THE £A4SZS
CINSIDERED SC FAR TO 8% [DINZAaTHIC. FOR THE
CASES WHICH UP TN NOW WHICH YAVYE assv-
cowsfosaso TO HAVE NO CAUSE, HIS POINT IS FOR
TAESE RZMAINING CASES, WE SAQULD TRY TO FIND
THE CAUSE, SUCH AS COMMAUNITY RESIDENCES,
AHICH TILL RELATIVELY RECENTLY, HAVEN'T 3EEN
NELL DOCUMENTED.
Q. WOULD THE COURT REPORTER READ 3IACK
MY QUESTION, PLEASE? I DON'T THINK IT WAS
ANSWERED. IF IT HAS BEEN, ['LL APPOLAGIZE
gUT ['0D LIKE THE OQUESTION READ BACK.

| . THE COURT: READ RACK THS
QUESTION.
(GUESTION READ),
BY 4. RENNEISEN:
Q. CAN YOU ANSWER THAT QUESTION YES
N, DOCTOR?
A THE ANSWER IS, THERE IS A DISCuUsSSION,
Q. TRERE IS A DISCUSSTIAN?
A, YES.
Q. AND IS YOUR ~- THE ANSWER YOU'VE
JUST GIVEN ME, THE DJISCUSSION THAT EXISTS?

A, ~ THAT IS THE 207TTOM LINE JF THE

ARTICLE, YES; THEAE ARE NTHER SFEIENCES TO

-
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THIS PROBLEM TAROUGHOUT THE PAPER. 3UT THdE

I REPEAT, IT SAYS THE MCST IMPORTAVT
PURPGSE. THE PAPER SAYS THE MOST IMPORTANT
PURPOSE IS5 TO LOOK FOR CAUSES FOX THOSE
ANGIOSARCOMAS WHICH UP TILL NOW HAVE SEEN
CONSIDERED NOT TO HAVE A CAUSE. THAT IS WHAT
THE PAPERS SAYS.
Q. THE PAPER SAYS LOOK £9R CAUSES, DAES
THE PAPER DISCUSS POSSI3LE OTHER CAUSES?
A. NO. IT DOESM'T. 3ECAUSE HE HAVE A
RANGE OF CAUSES, FOUR CAUSES, AND IN THESE
154 CASES, WHAT HMAVE YOU, IT IS IMPORTANT
THAT EACH OF THEM SHOULD BE CAREFULLY SERCHED
TO EXAMINE FOR THE POSSIBILITY OF EXPOSURE TO
FHESE AGENTS. AND I[N THE LITERATURE I[N THE
PAST, THERE HASN'T 3EEN DOJCUMENTATION OF SucH
EXPOSURES. IN THE SAME WAY AS SOME OF THE

COMMUNITY CANCER CASES HAVEN'T BEEN

RECOGNIZED IN THE PAST AS RAE[ING DUE To

ANGIOSAICOMA. AND THIS IS THE POINT 0OF THE®

PAPER. IN CASES WHICH ARE CONSIDERED NOT TO
HAVE A CAUSE, L0OOK FOR THE CAUSES, LOOX AND
SEE IF TMEY LIVE CLOSE T3 A PLANT, LOOK AND
SEE IF THEY WORZ IN A PVC FASRICATION PLANT,

LOOK FUR THESE CAUSES.
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Q. PIESEZNTLY DOCTIP, A2E THERQE C4&4S5E%S
FO WHICH CAUSFES ARE UNATTRIZIUTALE FNI} THE
CENTER OF DISEAgE CONTRAOL AMD HENIY FAULK 2&MD
Ls
A. MOST CERTAINLY.
G- AND CURRENTLY, IS THAT A3QUT-75
PERCENT QF THE TOTAL NUM3SER OF CASES?
A I WOULDN'T AGREE WITH THAT FIGURE
AND LET ME GIVE YOU THE REASONS FOR NOT
AGREEING.

LET US TURN TO ~-

THE COURT: LET ME SAY THIS,

DOCTOR: DO YOQU WANT HIM Ta CONTINUE N,

MR. RENNEISEN: NO, SI®, A8UT
EVERYTIME [ CUT HIM OFF, YOUR HONOR, ['VE
JEEN

THE COURT: THIS SHOULD 3%

MGRE OF A QUESTION AND ANSWER. HE'LL aA3K THE

QUESTION. I'VE GIVEN YOQU 3dROAD LATTITUDEZ., 3JT

RZAEMBER, AE'S QUESTIONING YOU ANDC YOU'LL
RESPOND TO HIS ANSNERS.‘WHEN IT COMES SACK

- FOR REDIRECT, IF THERE'S SOMETHING THAT
COUNSEL FOR THE PLAINTIFF WANTS TO GET QUT OF
YOU, HE'LL GET OUT OF YOU. BuUuT, DO IT 3Y

CUESTION AND ANSWER AND SORT 0OF STAY AWAY
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FACM THE VOLUNTEERING. &0 AHEAD.

MR, RENMNEISEN: WHAT wWAS K4Y
LAST QUESTION?
(DESIGNATED QUESTION IS READ.)
BY MR. RENNEISEN:
Q. SO, DOCTOR, | WAS ASKING YOU AT THE °
PRESENT TIME, ARE APPROXIMATELY 75 PERCENT OF
THE TOTAL CASES NF ANGIOSAICOMA ATTRIBUTED 3v
THE CENTER FOR DISEASE CONTROL TO UMKNOWN
CAUSES?

YES.

THANK YOU.

DOCTOR, WHEN YOU TESTIFIED
CONCERNING YOUR QUALIFICATICMS, YOU GAVE uS A
GREAT DEAL OF SACKGROUND A3QUT YOURSELF. HAVE
YOU DONE ANY ANIMAL STUDIES YOURSELF WITH
RESPECT TO VINYL CHLORIDE?.

A. I'VE DONE NO CARCINOGENICITY STUJISS.
I DID SOME MUTAGENICITY STUDIES A30UT TEN
YEARS A%0, SUT ['VE DANE NO CAICINOGEMICITY
STUDIES WITH THE WITH IT.

9. YOU TESTIFIED THIS MORMING THAT
ANGIOSARCOMA [S A VERY RARE FORM OF LIVER

CAMCER, HOW MANY CASES CAN WE EXSPEZCT A YEAZ

IN THE SNTIRE COUNTRY; DY YOU «ANJw, DBULTOR?

AST
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A, WELL, THERI 9AVE 9EEM VARYING

ESTIMATES ON THIS, SOMEWHERE [N THE RANGES 2F

A30UT 25 TO 30 A YEAR, SOMEWHERE [N THAT @AaLL

YSARS AGO,

Q. IM TALKINS ABQUT THE HISTORY OF THE
LETERATURE SHOWING [NFORMATIOM A2QUT VINYL
CHLORIDE, YQU, I BELIEVE, SAID THAT 3JACK IN
ARJUND 1930, IT wAS FOUND THAT CONCENTRATIONS
OF Flvé PERCENT ﬁaoauceo ACUTE TOXICITY IN
ANIMALS. FIVE PERCENT IS HOW MANY PARTS PER

MILLION?

A. IT*'S VERY HIGH, ABOUT 50 THOUSAND,

P.P.M..

Q. AND NATIOMALS “IGHER THAN IT (S

EXPLOSIVE LIMIT?
A, OH, YES, VERY HIGH CONCEMTRATIONS
INDEZD,
Q. AND AT THAT LEVEL, 1T wOULD ™MaxXe Ay
AxlMAL UNCONSC!QUS.POSSISLY?

SURE, ASSOLUTELY,

AND NO3ODY NOBODY EVER AORKED

LEVELS THAT HIGH, DID THEY?
THERE HAVE BEEN RECOQRDED HIGH LEVELS

AUTOCLAVES. [ CAN'T RECALL THME SXACT
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LEVELS, SUT [ WQULZ AGREEZT #ITH YIU THAT [V

ALL PRO3JABILITY, THIS IS AN EXTRAJIRIIVNARY

AluM LEVEL, WHICH PRO3IABLY ISN'T COMMQNLY

FOUND IN THE WORK PLACE.
Q. - AND IF SOMEBODY STRUCK A MATCH IN
THAT LEVEL, 300M, IT WOULD GO OFF, RIGHT?
A IT WOULD GO OFF, SURE.
Q. IN YOUR REVIEW OF THE LITERATURE

-~ AND I THINK YOU SAID IT WAS MOSTLY
EURNPEAN LITERATURE -- TALKING AS0UT
TOXICITY, YOU DIDN'T FIND ANY REFERENCE TO
ANGIOSARCOMA, DID YOU, AS0UT THE PERIOD FIIOM
1949 TO 1970? -

Al TO =-- I MISSED

Q. IN THE PERIOD FROM 13432 UNTIL VIGLA

THAT'S RIGHT.

-= THERES YAS NO REFERENCE TO -~
CORRECT.
~= ANGIOSARCOMA,
NOW, | THINK YOU HAVE SA[D
THAT THAT LITERATURE WAS AVAILASLS AND COULD
9 READ 3Y ANYONE WHO wWAS [NTERESTEN [F THZY
DID A LITERATURE SEZARCH; [5 THAT CORRECT?

A. YES.




MR, EMMELISEN

WERE YOU FAMILIAR WITH THE
LITERATURE BEFORE 1870?

OF VINYL CHLORIDE?

YES.

I DON'T THINK SC. RuT THEN [ DIDN'T
HAVE RESPONSISILITIES IM TME AREA.
Q. YOU WERE [N THE ENVIIOMENTAL AREA AT
THAT TIME, WERE YOU NOT?

Al . YES. I I #4AaS INTERESTED IN THOUSANDS

OF CHEmMICALS.

Q. ALL RIGHT. DOCTOR, IS IT TRUE THAT
THERE wAS A PERIOD OF TIME -- I 3ELIEVE IT
WAS IN 1950°'S BUT IT MAY HAVE SEEN I[N THE
1950'S -- WHEN RECAUSE OF ITS NARCOTIC
EFFECT, VINYL CHLORIDE WAS =-- WAS
EXPERIMENTED WITH 3Y THE MEDIZAL PROFESSINN
AS AM ANESTHETIC?

A, A3SOLUTELY,

Q. I KNOW THAT STUDY a5 AZAMDANED, 3UT
IT DION'T PIODUCE ANY CANCER RSESULTS THAT
ANY30DY KNOWS A3SOUT, DOES IT?

A. I- HAVE NO IDEA WHETHER THE PEOPLE

HAVE BEEN FOLLOWED UP. I JdUST HAVE N9 IDEA. |1

THINK IT WOULD 3E AN INTERESTING THING TO DO.

THAT MAY 38E ONE OF THE UNEXSLAIMED CAUSES OJF
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ANGIOSARCOMA,

Q. IT DIDN'T PRODYCE -- WHEN THE
EXPSRIMENT TO USE IT AS AN ANESTHETIC STORPED,
THERE WERE NO ACCOMPANING PAPERS DISCUSSING
CANCER, WERE THEY?

A. I DON'T THINK == | DON'T THINK
THRESE PAPERS HAVE BEEM FOLLOWED YP. [ THINK
IT'S AN EXCELLENT IDEA TO FOLLQOW THEM UP TO

SEE HOW HMANY OF THEM HAVE GQT ANGIONSACOMA IR

IF ANY HAVE. SPLENODID CONCEPT.
Q. YOU MEMTIONED THAT PRIOR TO 1471,
THERE WERE EIGHT CASES OF ANGINSARCOMA IN
VINYL CHLORIDE WORKERS.

WHEN DID THAT KNOWLEDGE
aHEN WAS THAT KNOWLEDGZ COLLECTED?
A WELL, IT IS IT CAME IM TWO 3TAGES:
FIRST OF ALL, THESE WORKERS WERE KNOWN TOQ
HAVE DIED FROM CANCER OF THE LIVER. HOWEVER,
TmE DIAGNGSIS OF ANGIOSARCOMA WAS ONLY MADE
AFTER THE 3.F. GOODRICH ANNOUNCEMENT IN
JANUARY, 74, THAT SOME OF ITS WORKERS HAD
DIED OF ANGIOSARCOMA AND THIS WAS FIVE YEARS
AFTER] THE VIOLA PUSLICATION OF THE

CARCINOGENICITY [T YU RECALL. OGND TwE

IEFEIENCE TO THE -~ THESE ANGINSAICOMAS IS
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A LITTLE MIXZD UP AN HIS DATES

MIS FIST STYDISS WERT 1972,
Hlé FIRST STUDIES WEREZ DISCUSSED INM A PAPER
PRESENTED IN 1972; IS THAT CORRECT?
A. NO, SIR, NO, NO, NOT AT ALL.

MATALONI STARTED =-- AFTER
VFOLA'S PUBLICATION AND PRESENTATION,
MATALONI WAS GIVEN A CONTRACT TO CONFIRM AND
EXTEND THE FINDINGS. 3Y OCTOSER OF 1972, HE
HAD CONFIRMED A CARCINOGENICITY AND EXTENDED,
HAD GONE TO MUCH LOWER DOSES. THREE MANTHS
AFTER THAT, THIS INFORIMATION WAS PASSED ON TQ
THE MANUFACTURING CHEMISTS ASSOCIATION.
0. EXCUSE ME?
A. uT.

THE COURT: JUST A MOMENT.

MmR. RENNMNEISEN: I DOOANT'T THINK

I ASKED HIM THAT. [ ASKED RIM wHAT DATE  --
THE WITNESS: I°'M GOING TQ

TELL YOuU.

8Y MR. RENNEISEN:

Q. LET ME ASK YOU FIRST OF ALL, ARE WE

CORRECT IN UNDERSTANDING THAT HIS STUDIES

WERE IN SOME SENSE COMPLETEND [N ACTN3SR 2IF

17722
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- N0, SIR, THAT'3 XNOT WHAT 1 3SAlG.
Q. WELL, wWAEN WERE THEY COMPLETED?
A. LET ME AASWER YOuU, IF 1 MAY
HE STARTED A SERIES-OF
ONGQING STUDIES [N.AEOUT - HITQIN SIX TO R
MONTHS OF VIOLA'S COMMUNICATICN, BY 1972, IN

THE ONGOING STUDIZS, HE HAD DEMONSTRATEZID THE
CARCINOGENIC EFFECTS NF VINYL CHLORIDE anNn
HAD EXTENDED VIQLA'S [INDEPENDENT FIMDINGS.

THE FIRST STATEMENT OF THIS CAME ~—-- wAS

RELEASED IN JANUARY, 197% ON THE SAME DAY AS

8.F. GOODRICH AND ANOUNCED THE OCATM FR0#M

WdG LOSARCOAA. THE FIRST PUBLICATION OF .
MATALONI CAME SUBSEQUENT TO THAT. SO, AFTER
74,

Q.  {'M S0R3Y, OKAY.

) NOW, WMAT LEVELS WAS HE USING
IN THE STUDIES THAT WERE RELEASED IN JAMUARY
OF 19742

a. WELL, THE =-- B8Y THEN, HE 4as
JORKING WITH CONCENTRATIONS OF ASQUT $0
P.P.M.. WHEN - 50 2. P.M, ZALL PARX. TO THE
JEST OF MY SNOWLEDGE, WHEN 3.F. GJ0D2ICH ADS

TAE ANMOUNCEMENTS IN JANUARY, 1974, I DON'T

TAINK TAEY OISCLOSED DJETAILS OF THE MATALINI
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TESTS. THE INFORIMATION AN THMEZ MATALOMI TEST
CAME FROM THE SU3SEQUENT PU.LLICATIONS NOT NEW
YORX ACCADEMY OF SCIENCE VOLUME AND OTHER
PLACES. SUT IT WAS ABQUT S50 P.P.M. 8Y 1974,
Q. THEN LATER, HE CONTINUED STUDIES. IS
THAT RIGHT?

Ay THAT'S CORRECT, YES. A SET GF
ONGOING STUDIES.

Q. AND THEY, ARE THEY STILL ONGOING?

A. TO THE BEST OF MY KNQWLEDGE, THE
OVERWHELMING MAJORITY OF THEM ARE COMPLETE
AND HAD HEEN COMPLETED 8Y 197%. THEY WERE
INFLUENCED -- fHEY WERE 2IESENTED IN COLD
SPRING HARBOR SYMPOSIUM IN 1979,

0. - I THINK YOU MENTIONED THAT I AMIMAL
STUDIES, A& SINGLE DOSE OF VIMYL CHLORI[DIE DI1I3
PRODUZE TUMORS 9% DO I RECALL YOUR TESTIAQNY

INCOCRRECTLY?

A, YOU RECALLED IT CCRRECTLY 8UT YQU'RE

LINKING IT NOW wITH MATALONI WHICH IS NGT
w#H4AT HE STUDIED,

Q. WHO DID THAT?

A. THAT WAS A CONSUMER PRRODJUCT SAFETY
COMMISSIGN ON STUDY ON 3R[EF EXPOSUIES 70
VINYL CHLORIDE.
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4HAT JA3S THE OGSAGE FOR THAT SRIEF
KNOWLEDSE?
A. WELL IT WAS A RANGS OF YOUR DOSA3E
GOING FROM 50 P.P.M. TO ABOUT, [ THINK, 5,000
0R SO AND THE RANGE AT =-- AT THE ONE HOUR
LEVEL, THE LEVEL THE LEVEL AT WHAT THEY
AT WHICH THEY GOT TUMORS AT QME HQUR %AS
50 =-- WAS 500 P.P.M.. SO, FOR THE ONE HOUR
EXPOSURE, THAT -~ WHICH WASN'T A MATALONI

STUDY, WHICH WAS IT IS CONSUMER P2QDUCT

SAFETY COMMISSION, THEY GOT EFFECTS AT ==

AT 500 P.P.M.., THE MATALONI STuUDY, WHICH I
WAS REFERRED TO GF THE LOWEST LEVEL, THE ONE
P.P.iv., THAT WAS AN INTERMITTENT EXPOSURE
OVER THE COURSE QF A YEAR, AT wHICH THE
3REAST CANCER WERE DEVELOPED FOLLOWING.
Q. WHEN YOU SAY INTERMITTENT, EIGHT
HOURS ON, EIGHT
A, NO, BASICALLY IT WAS A SQUR HOUR.
FOR THE ONE PART PER MILLION STuUdY, IT “AS -
-~ TO THE SEST OF MY RECOLLECTION, IT WwAS
FOUR HOURS .A DAY FOR FIVE DAYS. A WEEK AN AND

OFF FOR THME YEAR, THAT wWAS THAT waS AN

INMTERMITTENT LEVEL.
Q. FOUR2 rMOUIS A DAY ==
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FIVE DAYS A WEEK.

FIVE DaYS A AEEK.

YEAH.

IS THERE A& WAY TO ELATIMG DOSE IN
RATS AND DOSAGE IN MAN, TAKING INTO |
CONSIDERATION THEIR RESPECTIVE WEIGHTS 03
ISN*T THAT NECES3ARY?
A. WELL, YOJ KNOw, I CAN'T REALLY TELL
YOU wHETHER IT'S NECESSARY. IT'S POSSISLE TO
DEVELOP A LOT OF PAPER CALCULATIONS ON THIS
IESPECT. AND RELATING DOSE ON THE BASIS OF
SURFACE AREA OR WEIGHT. THIS COULD SE DONE. I
DON'T HAVE =-- | HAVEN'T MADE THESE

CALCULATIONS.

GENERALLY, I THINK IN

CARCINNGENESIS EXPERIMENT, ONE USES ANIMAL

DATA, NOT FOR MAKING QUANTITATIVE INFEPENCES,
3uT SITMPLY FOR SAYING WHETHER THE MATERIAL (53
CARCINOGENIC FOR NOT OR NOQT. THAT'S uwHY 1

MESITATED A 3IT A30UT ==

Q. YOU 4ADE REFERENCE TO, I THINK,

TESTS CONDUCLTED 8Y THE CCNSUMER PRODUCT

SAFETY COMHMISSION, THAT PRODUCED 3REAST

TUMORS, IS THAT RIGHT?

A. NO., I'™M AFRAID -~ I APPEAR TOQ A2EZ
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CONFUSING YOU.
THZ MATALONI STUDY AT ONE
PAAT PER MILLION PRODUCED 8REAST TUMORS.
Q. WHAT DID THE C.P.S. =~- -THE
CONSUMER SAFETY PRODUCTS -~
A. FINE. THE CONSUMER PRODUCT
COMMISSION PRODUCED PULMONARY ADENOMAS AND
THESE ARE SO CALLED 3ENIGN TUMORS OF THE LUNG

AND PULMONARY ADENQCARCINQOMAS,

0. AND THE ANGIOSA2COMA -

A. NO, NO. NO, THOST WERE PULMONARY
TUMORS.

Q. DOCTOR, YOU HAVE REFERRED TS A
SERIES OF ARTICLES AND I THINK I HAVE COFIES

OF MG3T OF THEM HERE.

IF I REFER TO AN ARTICLE THAT
YOU DUN'T HAVE, I THINK I HAVE AN E£XTRA CaPY,
34T LF YOU CAN LOCATE YOURS, THAT wouL)d 38
FINE.

BUT BEFORE WE GET TO AITICLES,
I MAVE A COUPLE OTHER QUESTIONS ['D LIKE TO
ASK YOU., -

I SELIEVE YOU ALREADY HAVE
TESTIFIZED THAT ASENIC IS A KNOWN CAYSE OF

ANGIOSARCOMA; IS THAT CORRECT?
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Q. AND YOU KNOW THAT FROM LITEJATURE
STUDIES THA; YOU HAVE READ; IS TYAT COJ2ECT?
' YES, SIR.

Q. DO YOU KNOW THAT MR. G2ASSO LIVED [N
SALEM COUNTY, NEW JERSEY AND THAT SALEM
CAUNTY 1S RURAL AND, FURTHEQMORE, THAT
ARSENIC WAS USED AS AN INSECTICIDES IN SALEM
COUNTY. D0 YOU KNOW THAT?

A, [ DIDN'T &NOw THAT, 8UT [ HOULON'T

*3E SURPRISED.

Q. I TAKE IT YOU <NOW THAT ARSENIC 1S

INGREDIENT IN INSECTICIDES?

I 20.

ARSENIC IS A MINERAL, IS IT

WELL, | ANYONE PERHARS MQRE

CORRECTLY CALL IT A METALLQID, SUT [ cCaLL IT

A MINERAL 9Y ALL MEANS.

Q. WELL, | DON'T WANT TQ 2=
UNMSCIENTIFIC. WHAT IS THE OIFFERENCE

A HINERAL AND A METALLOID?

Al I THINK THAT TECHNICALLY THE TERIM I5

METALLOID, BUT 1'D RATHER NOT GET INTO

IN ANY EVENT, AFTER YQU SPAY IT ON
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THE GIUMNIS, 1T DOE3ZN'T HISSIALVE [NTH
SOMETAHING ZLSE, 20 172
A dE THE META3QLIC HATURIE OF

ARSENIC I5. SOME OF [T IS INTERESTING.

S0 OF IT CAN BECOME !NCORPORATED, SOME OQF

IT CAN 33COME METALLATED, SOME QF [T CAN
BECOME SOLUABLE AND LEACH INTQ-HATERS. s0,
IT'S ~- AND SOME OF IT, ON THE QTHER HAND,
CAN ALSO BECOME AERSOLIZED AND 3LOW UP INTO
DUST WHICH CAN 3ECOME WIDELY DISSSMIMATED IV
A COMMUNITY,

Q. DID YOU CONSIDE? ARSENIC AS A
POSSIBLE CAUSE FOR MR, GRASSN'S AMGIOSAICOMA?
A, I CONSIDERED EVERY PI3SIILE CAusE,
NAMELY CF THE FOUR WwHICH W“E “AVE CONSIDERED.
THERE wWAS ONLY OwE FOR WAHICH THERE APPEA2E)D
TO 38 SU3ISTANTIAL DOCUMENTATION AMD THAT {5
THZ 3ASIS FOR MY VIEWPOINTS OF SUSSTANTIAL
PRO3ABILITY -- OR PART OF THE 9A4SES FOR THE
VIEW POINT OF SU3ISTANTIAL 2RQ3IAIILITY.

Q. IN RULING OUT ARSENIC, DID YGQU ™MaXE

ANY INQUIRY AS TN THE ARSENIC LEVEL OR
EXPOSURE OF ARSENIC IN SALEM COUMTY?
A, SIR, I DID NNT WLE AUYT ARSEN[C. ™Y

ANSWER TO T-£ CUESTION WAS [ %wAS -TALKING
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ABOUT SU3STANTIAL PIOSASILITY. ['# NOT
PREPARED TO EXCLUDE ARSENIC. | JUST D0w'T
HAVE THE INFORMATION ON THE 2ASIS OF WHICH I
COULD INCLUDE THAT [N A STATEMENT OV
CAUSATION. THE ONLY INFNRMATION | HAVE OF TuE
FOUR AGENTS WHICH ARE XNAWN TO INDUCE
AMGIOSARCAMA IS THAT HWE WAS EXPASED TO SHHAT
APPEARS TN BE SUSTAINED AND INTERIMITTEINT 44D
EPI3ODIC VERSUS CF VINYL CHLOTIOE OVER A
PERI0D OF FIVE TO SIX YEARS. [ DON'T HAVE
THIS INFORMATION FOR ANABGLIC STER0ID5 OR
THORIUM OR FOR ARSENIC. 3UT I'M NGT EXCLUDING
THESE POSSI3ILITIES,
Q. DOCTOR, I BELIEVE YOQU'VE TOLD US
THAT THERE IS NO SAFE LEVEL FQR EXPOSURE T2
VINYL CHLORIDE; IS THAT CORIRECT?
A. MG, SIR. THAT'S NNT WHAT I SAID.

I SAID WE DON'T KNAW 0F
ANYWAY OF SETTING SAFE LEVELS OF EXPISUIS
AﬂY-CAQCINOGEV, INCLUDIMG VINYL CHLOREDS.
THAT ISN'T THE SAME &S SAYING THESS [S NO
SAFE LEVEL. .
Q. WGULD YOUR STATEMENT BE THE SAME

AXSINIC AS FOR ==

A, Or, CERTAINLY, FGR ANY CARCINDSEN WE
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3ANT'T %59uW OF ANYWAY N€ SSTTIMG GASS LEVTLE,
0. IS THERE A

A. ['VE JUST TOLD YAU, WE DCN'T <nOW GOF
ANY WAY OF SETTING SAFE LEVELS. IT I35 THE
SONCE~NSUS OF THE INFORMED [MDEPENDENT
SCIENTIFIC COMAUNITIES THAT WE XNOW OF NO

OF SETTING SAFE LEVELS OF EXPOSURE TQ ANY
CHEMICAL CARCINAOGEN. THE MIGHER THE LEVEL OF
THE EXPGSURE, THE HMIGHMER THE RISK. THE LIWER
THE LEVEL OF THE SXPOSURE, THE LOWER THE 235K.
3UT WE DON'T KNMOW OF ANY WAY OF SETTING SAFE
LEVELS.

Q. AND | 3ELIEVE YOY HAVE SAID A SINGLE
SXPOSURE COULD 8% ENOUGH?

A, I SAID THAT (O THE 35AS[S JF THE
CONSUMER PRRODUCT SAFITY COMMISSION STudY, IT
APPEARS THAT AN EAPISURE AS 3IEF AS ONE HOUR
TS vINYL CHLORIDE 1S ENOUGH T9 PRIDUCE
CHEMICAL =~- TO PRODJCE CARCINIGENIC EFFECTS.
WE KNOW FROM A WIDE RANGE QF STUDIES IN

CHEMICAL CARCINOGENESIS THAT SINGLE
ADMINISTRATION OF MANY D[FFEASNT CARCI“AGENS
IS ENOUGH TO PRODUCE CANCER.

0. THEN & SINGLE £X217SyUQE T2 A

CAQCINOQGENIC INSECTICIDNDE faNn IS FMOUG=H, TaO?
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I'm NOT aILLING TO EXCLUDE THAT. 3uT
wHEN IT COMES TO VINYL CHLORIDE, W#E D0 HAVE A
grzxsxnc STUDY, SET UP 3Y THE CGMMISSIOM,
SITMPLY TO LOOK AT THE HAZARDS LIKE FIREMEN

AND POQLICE, AT A TAMK CAR INVOLVEMENT, THE

QUESTION [S ARE THESE PEOPLE A&T R[S5¥. AMD
THEY CONCLUDE?D THAT SVEM FROW A S[M3FLE @3 [ES
EXPOSYQE TO VIMYL CHLORIDE, THERE ARE
DEMONSTRABLE RISKS.
9. I THINK IN YOUR DIRECT EXAMINATION,
YOU ANSWEREZD QUESTIOINS ABOUT LATENCY AND 1
BELIEVE YOU DEFINED ~-

fHE COURT: WOULD YOU LIKE .
SUME MORE WATER.

THE WITMESS: YES, SIR, I
HOULD APPRECIATE THAT,
BY MR. REMNEISEN:
Q. I WAS TALKING A430UT LATENMCY, D9CTCR2,
AND ‘I THINK YOU DESINED LATENCY AS THE 9E3[0D
0Ff TIME FROM THE FIST EXPOSURES TA DIAGNNS[S,
A. YES. YOU REZALL, WHEN [ 4AS
AMSWERING THIS, I INOICATED THESE ARE SEVEIAL
AAYS OF DEFINMING LATENCY AMD [ THINK OM THE

WRJLE, THE SEST ONE IS SROM THE TIME OF FIRST

EXPOSURSE TG THE DATEZ OF DIAGNOSIS OXR DEATH.
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THERIE ARE OTHER WAYS OF 2SEF(MING 1T, 3UT I

THINK IN THIS CANTEXT, TuaTts T4E “o§T
APPROPRIATE ONE. )

2. I JUST WANTED TO MAXE SU3E WE WEIE
30TH USING THE WORD THE SAME WAY.

AL © YEAH,

Qe AND THE TER EXPOSURE TIME I THINK
MEANS THE TIME THE PERSON WAS EXPOSED; ISN'T
THAT, TRUE?

A. YES. OF COURSE, ONE CAN 8E MORE
PRECISE ABQUT THIS WHEN IT COMES TC 4 HORKER
WHO HAS GONE INTO A PLANT AND WOIXED WITH
VINYL CMLORIOE, YOU CAN ACTUALLY PUT A DAY ON
[T. WHEN IT COMES TO RESIDENTIAL EX5ASURE,
FOR WHICH WE MAVE TO MOW -- SECAUSE THEIE
WASN'T ANY MONITCRING DONE AT THE TIME

)

m

CAUSE WE DIDN'T KNOW EXACTLY HMOW MUCH VINYL
CHLORIDE WwAS B3EING SUT OUT IN THE STACK AND
THE PERIMETER OF THE PLANT WASNIT BEING
MONITORED AND THE COMMUNITY WASN'T MONITGRED,
4E CAN'T PUT AN EXACT DATEZ WHEN EXPOSURE
COMMENCED. WE CAN SAY IN ALL PROZAIILITY, MR.
GRASSO'S EXPOSURE COMMENCED IN 1970 WwHEM TH4E

PEDRICKTOWN -~ PEORICKTOWN PLAMT STAITED

NPEIATIAN, BUT WE DON'T KNOW AN EXACT DATE,
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TAERE 15, 1 40ULD SAY, & LITTLE ¢3S
UNCERTAINTY WHEN IT COMES TO 2ESISENTIAL THAN
JHEN IT COMES TO OCCUPATIAONAL.

Q. AITH RESPECT TQ THE 3.F. GGODRICH
PLANT, WE KNOW THAT OPERATION BEGAN ON MARCH
25, 1970. SO, THAT ANY EXPOSURE MR. 534550
HAD TO VINYL CHLORIDE BESNBE THAT TIME CAME
FROM SOMEPLACE ELSE.

A, CYES, RUT I'M SAYING WE.D0M'T XNOY
THE SPECIFICS OF THE EXACT TIME AND DATE AT
WHICH [NDIVIDUAL EXPOSURES IN 1970 COMAEMCED.
Q. THAT'S TRUE. 3UT WE XNOW IT CaN'T ©2E

3EFORE THE PLANT B3EGAN -~

A PRECISELY.

G -- TO OPERATE?

A PRECISELY.

2. DOCTOR, I HAVE HERE 3QTH COPIES OF

YOUR BQOK, THE FIRST EDITION AMD THE SECNND

EDITION.

20 YOU 4AVE EITHER 320K WITH
You?
A, [" HAVE THE SECOND ONT, NAT THE FIRST,
<. LET US TRY THEN T2 USE THE SECOND

IME 3ECAUSET TH

N

FAGE NUABERF AE 3 LITTLE

OIFFERZINT.
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A SURE, v
N. LAST NIGHT I #An TO 3UY THE SICIv0

ONE SO THAT [ COULD GOOJIDINATE THE PASE
NUMBERS.

ON PAGE 111, YOU STATED, ® =
WWHILE THE OCCUPATIONAL EXPOSURE PRECEDIN3
THE CANCER HAVE USUALLY RANSED FRGM 13 Tg 23
YZARS, THERE HAVE 3EEN FQUR REPORTED CASES OF
ANGIOSARCOMA FOLLOWING LESS THAN 31X YEARS OF
HUMAN EXPOSURE."™ AND [ 3ELIEVE TODAY, IS THAT
[NFORMATION STILL CORRECT OR ARE THERE MORE
OR LESS THAN FOUR NOW?
A. © WELL, WHEN [ WAS TALKING TODAY, I
CLASSIFIED THEM AS TEN YEARS ~— AS UNDE?
TEN YEARS. AND [ CITED TWC, QNLY TWO Tomavy,
wHICH - FOR WHICHY I “AS CANVINCED 2N A‘
RECENT REVIEW OF THE LITERATYRE THAT THE

AMGIOSARRCOMAS AAD OCCURRED W!TEIH SIX YEAS,

50 =-=-
Q- SO, IT's TwWQO INSTSAD FOUR?
A wELL, NO, FOR SIX YEARS, THAT'S

CIORRECT, YES.
Q. AND THEN YOU WENT ON IM YOUR 30Q0¢
AND SAID, THE TRUE IM3SURAMNCE JENSE OF VINYL

CHLORIDE CANCER IN EXPOSED JQIKERS IS STILL
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JUiki o OUN 3ECAUSE OF LING LATENCY PERIDOS;
TRAT CGRRECT?

A THAT'S CORRECT.

2. AND | B3ELIEVE YOU. ALREADY TOLD U3
THAT THE AVERAGE -- WELL, LET ME ASK YOU
ASAIN: WHAT 1S THE AVERAGE LATENCY PERI0D,
AS YCU UNDERSTAND IT?

A. WELL, THERE HAVE 8SEZEN VARLQUS
SSTIMATES OF THIS, AS | INDICATED SEFQRE, 3UT
[ CITED REFERENCE TO HEATH SASED AN £.D.C.
7ATA OF ABOUT 20 POINT THREE YEA?S WHICH
SEEMS TO BE [N THEVKIMD 1F A SALLPARK,

Q. 'DOCTOR, I WISH YOU'D ONLY H2D

PUSLICATION 2F THIS BOOK. ~NOT REALLY;

GLAD YOU .MANAGE T9 SELL IT TWICE.

IN THE FIRST 809K, FOGTNOTE
1§ IS FOOTNGTE 19 IN THE SECOND 3Q00K. [ CAN'T
FIND FOOTNOTE 19. 3EAR WITH ME A SECOND,
DOCTOR.
A, I'LL TURN TO PAGE 557, THAT'S
FOOTNOTE REFERENCE PLACE
Q. WHAT PAGE?
AL PAGE 557 WILL GIVE YOU WAXMEILLER €7

AL.'

Q. MOW, THE WAXJEILLER ARTICLE &HICH
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YOU HAVE RWEFERIRED TO, SO YOU HAVE A COPY OF
THAT?

A. YEAH, 1 THINK SO.

A, SURE.

Q. NOW, IN THE WAXWEILLER ARTICLE ON

BAGE %5, THERE IS A TABLE SHOWING EXPASURE

YEARS AND LATENCY PEZRIODS5 FOR ANGIGSAICAMA;
IS THAT COIRECT?

A, YEAH,

Y

Qe AND THAT TABLE SUMMARIZES 11 CASES

OF ANGIOSARCOMA AND I GUESS [T GIVES THE

TOTAL EXPOSURE IN YEARS AND LATENCY PERIODS;

IS THAT CORRECT?

A. THAT'S RIGHT.

Q. DID YOQU RELY ON THAT INFORIMATION IN
PREPARING YOUR THE CHAPTER 0NF YOUuR 300K<
DEALING WITH VINYL CHLORIDE,

A AMONGST MANY OTHER,

q. THAT ARTICLE DJESN'T SaY ANYTHING
A3OUT SHORT LATINCY PEI[QD, DOES (T,

A THAT'S RIGHT.

Q. ET D053 HAVE 40ULD THAN SHORT
EXPOSURE PERIOD, DJESN'T IT, IN THAT TA3LE
PAGE 452

A. SURE, 3UT THAT'S NOT LATENCY.
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THES 1S ONME GENTLIWAM W42 =a5 3
THRIE YEAR EZXPQ34PE SE1CD 2MD A 17 YEZaR
LATENCY PERIOD.

A. YEAH, ABSOLUTELY.

Q. AND DO YOU KNCW FROM QOTHER SOURCES

THAT THAT GENTLEMEN WAS A REACTOR CLEANER AT
THE B8.F. GGODRICH PLANT?
A. 1 DON'T HAPPEN TO KNOW THAT, NO.

Q. DOCTIR, IS IT TRUE THAT VINYL

CHLORIDE WAS USED AS A PROPELLANT IN AERCSOQL

SPRAY CANS 0OF HAIR SPRAY, DISINFECTAMTS,

FURNITURE POLISH AND SO FORTH?

A, AMD PESTICIDZS, SURE.

Q. AND DID YOU REPORT IN YOUR 3COX THAT

E.P.A, STUDIES SHOwW THAT DURING THE USE QF
HAIR SPRAY OR INSECT 35PRAY, USERS 3RcATAE

VvingtL CALORIDE IN THE RANGE OF 100 TO H00

PARTS PER AILLION?
A. RIGHT.
Q. AND, ALSO, DID YOU REPGRT IN YAUR

BOOK THAT IN 1374, IT WAS FOUND THAT VINYL

CHLORIDE LEVELS AS HIGHY AS NINE PARTS P°g£R

MILLION COULS 2F FOUND IN VEGETASLE OQIL 39LD
N 39L1ID SOLD IN LIOUID

PILYVINYLCHLQRIDE CONTAINERS?
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3. THEN IT'S TRUE THAT MR. 3RASSG 23
"ANY OF US COULD BE EXPOSSD TO VINYL CHLORIDE
FROM A VARIETY souécss; IS THAT TRUE?

A. AT THE PRESENT MOMENT, I WOULD SAY
THE wAuoé POSSISLE SOURCE IS 2ESIDINMTIAL
JSCAUSE THE SPOAY CANS HAVE 3EEN TAKEN‘OFF
THE MARKET AND THE RIGID COMTAINE?S, 2IGIN
PVC CONTAIMERS ARE NO LONGER USED S0 £09I2
PRODUCTS. AND LEVEL OF VC, ALSO, ARE VERY
AUCH REDUCED AT THEM. | wOULD S5SAY AT THE
PRESENT MOMENT RESIDENTIAL IS PRO3A3LY THE
MAJOR SOURCE OF NONE OCCUPATIONAL EXPOSURE.

Q. 3UT 3ACK IN THE LATENCY SIXTIES,

THERE WERE QTHER ==~
A. I COULDN'T AGREE MORE AND CAN'T
EXCLUDE THESE POSSIBILITIES.

Q. DOCTNR, IN YOUR ROOK, L'LL READ IT

TO YQU, IF YO NEZD THE PAGE NUMAZY, IT'S

PAGE TWO OF THE FIRST EDITIOM AND [T'S IN THE
PREFACE OF THEZLATER ZOITION. MTHE
DIVELIPMENT OF CANCER IS 1S, OF COURSE,
PROFOUNOLY LINFLUENCED 3Y GENETIC, ENDOCRINE,
1MMUNOLOGICAL, VIRILE, BIGCHEMICAL AND

POS513LY EVEN PSYCHOLOGICAL FACTOS." IS THAT
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STILL YNUR QRIMIAN, DNACTNR?

A, SuRE, THAT'S-THE 2A§[S NF AWAT yc&
ZALL THE MULTIFACTORIAL ETIOLOGY OF CANCER.
"IN OTHER WORDS, A VERY WIDEZ RANGE OF ASENTS
CAN INFLJUENCE THE DEVELOPMENT OF CANCER
FOLLOWING EXPOSURE, EVEN TO A SPECIFIC CANCZR
CAUSING AGENT. CERTAINLY THEIS IS, I THAINK,

THE COMMONLY ACCEPTED VIEWPOINTS.

Q. DOCTOR, YOU HAVE SAID =-- AND ['LL

ASK [F YOU STILL AGREE =-- THAT THERE ARE

MANY INDUSTRIAL CHEMICAL CARCINQGENS NOT YET
IDENTIFIED? )
SURE.
[SN'T IT TIUE == 22 DO YAY XN°W
LET ME ASK YQU =-= YJU D0 KNOW THAT MR,
GRASS0 wWOARKED AT THE DUPONT PLANT.
A, SURE. |
Qe YESTERDAY AN EMPLOYEE FROM THE PLANT
TESTIFIED THAT OVER 3,000 CHEMICALS WERE usScD
THERE. DID YOU KNOW THAT?
A, YES.
Q. iNCIDENTALLY, DO YOU KNOwW WHMEN THE
.SPRAY CANS OF VINYL CHLORIDE WERE REMOVED
FROM THE MARIKET? WAS IT 1974, 75 2 WAS IT

SOME TIME EARLIER?
: ASI~PR 0004387
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A ['D RAVE TO CnECK THE 300K. !
3ELIEVE [T JAS A3GUT 75. | JFFAAND DQN'T
RECALL EXACTLY, BUT I THINK [T WAS AZ0UT 75.
LET ME JU3T CHECK.

‘ THE ANSWER IS THE CONSUMER
PRODUCT SAFETY COMMISSION, AN PAGE 1115 SAYS
NO NEW CONSUMER PRODUCTS COMTAINING VC WE2E
MANUFACTURED SINCE 74, 3UT aM TWE OTHE? “AND,
THE ARTICLE THE 300K ALSQ POINTS QUT

THAT TAZRE WASN'T A RECALL OF THESE PRODUCTS.

SS9, IT'S POSSIBLE THAT SOME QF THEM IEMAINED

ON THE MARKET UNTIL 73.

-

Q. THE RATS THAT DOCTOR VIOLA
HE AN M.D. CR IF YOU KNGw?
A. I THINK HE IS, BUT [*M NOT
A3SOLUTELY SURE.
Q. WELL, WE'LL CALL HIM DOCTOR VIOLA?
A. WELL, ME WAS EITHER; 4E WAS A PR,D
WHATEVER,
WHEN DOCTQOR VIOLA =XPOSEND IATS IV
WAS USING DONSES OF 3,000 PARTS
30,000 PARTS PER MILLION, WAS HE NOT?
A AMONG OTHER DOSES. MUCH WJAS ALSO
YSING MUCH LOWER DOS52S. 2UT HE DION'T RESO03T

N THE LOwWER DOSES IN 1970, HE JINLY REPCRTES
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oM THE HIGHTIR DOSES [N 1%70. HE REPNIAITED 9N
THE LOWEZT DOSES AT A SUISECUSNT YEETING =[TH
THE MANUFACTURING CHEMISTS' ASSNCIATIAIN,

G. THIS IS VIOLA 3 MATALONE?

A, . VIOLA, -

Q. WITH RESPECT TO THE 38,008 PARTS RPER
MELLION -= THAT'S THREE PERCENT AND THAT'S
THE <EXPLOSIVE LIMIT, I3 [T NOT?

A, SOMEWHERE ROUND A30QUT. IT'S A PRETTY

HIGH GCONCENTRATION,

Q. DO YOU XNOW WHY HE WAS CONDUCTING

THOSE S5TUDIJIES? WHAT WAS HE LOOKING FQOR? WaAS

HE LOOKIMG FOR CANCER OR WAS SE LOOKIMG FAR
AN EXPLAMATION OF THE AC00STEILYSIS?

A, YOU'VE ASKED THE QUESTIAM AND ['VE
ANSWERED IT. IT'S BASICALLY AT
ACREOOSTEOLYSIS THAT HE WAS LOAKING FOR AND
HE .=-=- AND HE FOJUND THESE IN THE CIURSE OF
EXPERIMNENT.

Q. I 3ELIEVE YOU HAVE TOLD YS THAT HE
wAS DG ING THE STUDIES EITHER AT THE O[RECTION
OF OR AS AN EMPLOYEE OF A CHEMICAL COMPANY IN
ITALY; IS THAT --

A. TO.tHE QEST OF MY XKNOWLEDGE, HE WAS

THEN WORKING FOR SALVATE INDUSTRISS.

ASI~-PR 0004389




CRQ533 = DJ. EPITIIN - 1, RENANEISEN 1u?

10

11

12

13

14

15

16

17

18

19

20

21

22

23

24

Q. 15 THAT A CHEAICAL COMPANY?

A I IEALLY DON'T KNO# MuUCH A3CUT
SULVATE INDUSTRIES, 3uT --

9. wBEFORE THAT, WAS ANY RESEARCH DONE
IN MEDICAL SCHOOLS OR 8Y THE MEDICAL
PROFESSION WITH RESPECT TO VINYL CHLORIDE I[N
AATS THAT YOU KNOW A3QUT?

A. WELL, 1 WEMT THROUGY A BRIEF
CHRONOLAGY OF THE «= 0OF TME STUDIES THAT
W32E DONE. IT WOULON'T -~ WHEN I LEST JUT
IN THIS COUMTRY, WHICH WAS UNIMTSNTIONAL,
WEIE SOME STUDIES A3OUT 00W, AMONG DTHERS,
DURKEL3GN, 3UT THERE WERS VERY FEw STUDIES IN
THIS COUNTRY ON CHRONIC TOXIC EFFECTS QF
VINYL CHLORIDE. AND THE EXTRAGRDINARY THING
ASGUT IT, IS THAT THERE WERE éo
CARCINOGENICITY SUBSTITUTED DIFFICULTIES,

§ EVEN-THOUGHM A WIDE RANGE OF WQRKERS H4AD 3EEN
HANDLING MATERIAL, AND EVEN ALTHOUGH WE XMEW
FROM THE ﬁxraanruqs, IT H4AD TOXIC EFFECTS
EVEN AT LEVELS AS LOW AT 50 P.P.%,. SO, IT IS

SURPRISINGS

Q. BUT IT WASN'T JuUuST INODUSTRY THAT

JASN'T DOING ANY STUDIZS, NO QME DID ANY

-

STUDIES, ISN'T THAT TRUE?
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WELL, THE ONLY TYPE CF INDIVINDUAL 02

INSTITUTION THAT WOoULD WAVE AN INCEWTIVE TO

WORK AND TO TEST A P2RAJDUCT IS THAT IS

g

THE INOUSTRY THAT MANUFACTURES THE °2200YcT
AND EXPOSES ITS WORKE23S TG IT.

2. WELL, AT THE PRIESENT TIME, YNU'AE
[AVOLVED WITH CONSIDERING CHE4ICAL
CARCINOGENS, ARE YOU NOT?

A. INDEED.

Q. AND YOU ARE NOT PART OF THE CHEMICAL
INOUSTRY IN ANY WAY, ARE YQU?

" A, I DON'T THINK SOQO.

Q. YET, YOU HAVE AN [INTEREST, D0 YQU

A, YES. SBUT TO UNDERTAXE TESTS AS
EXPENSIVE AND == IT'S ANLY VERIY RECENTLY
THAT THE GNVERINMENT HAS STARTED Z2AYIMNG FAR

TESTS FCR CARCINOGENMICITY ON PRIF[TAALE

PRODUCTS. [T HAS 2EEN A POSITION OF THEZ

GIVERINMINT THAT INDUSTRY -HAS A RESBONSIZILITY

FOR PRETESTING ITS PRODUCTS PRIQR TO

INTRODUCTION IT TO THE PUSLIC.

Q. WAS ANYONE ELSE QTHER THAN [NDOUSTRY

JDOIMG STUDIES? AND 1 THIMK YQU SA1D NC.

A, I DOM'T KNOW OJF A&ANY STUDIES 9N VINYL

-
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DANE OTHIA THAN 3Y [NDJUSTRY, WHICHIVER INE
EXCEPTION. THAT IS, SOME OF THE SAILIER
STUDIES, THE PATTI STUDIES ARQUND THE

THIRTIES OR FORTIES WwITH THE VERY ACUTE HIGH
"= ANIMALS GOT ARYTHMIA AMD WENT TO SLEEP,
SOME OF THOSE TESTS WERE DONE 8Y THE UNITZD

STATES GOVERINMENT. PATTI, | SELIEVE, DID WAVE

SOME MONEY FROM THE UNITED STATES GOIVERMMENT,

I'M NOT CERTAIN A20UT THAT, 2UT 1 THINK S0,
0. POCTOR, | SELIEVE YOU'VE [INDICATED
IN YOUR 800K THAT UP TO 197%, THE PERMISSIILE
EXPOSURE LEVEL FOR U.S. WORIKERS WAS 590 PARTS
PER MILLIOM; IS THAT CORIECT?

A YES.

Q. | AND | THINX YQU'VE AL3Q STATED Iwn
YUUR 300K THAT IN APRIL OF 1974, AQOSHA
ESTASLISHED A NEW EMERGENCY STANDARD OF 50
PARTS PER 9ILLION; IS TMAT CORRECT?

A, CORRECT,

0. AND THEM SOMETIME AFTER THAT, THE
WORKPLACE STANDARD WAS LOWER TO AONE PART Pc=3
3ILLIAN; IS THAT CORRECT?

A, YSES., THERS WERS SOME STATEMENTS [N
3ETWEEN, RYT, YES.
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G. NOW, DJURING THE COURSE CF THIS T2IAL,
WE'VE SEEN TALKING A30QUT RPaRTS PSR BILLION

AND AT LEAST ON ONE OCCASIOM YESTERDAY,

PROFESSOR PESKIM REFEIRED TO PARTS 2ER

BILLION,

AM 1 CORRECT IN UNDERSTAMDING
THAT THERE ARE 1,000 -=- THAT IN ORDE2 TO
TUIN == LET ME ASK IT THIS waYy -- 1,004

PARTS PER BILLION EQUALS ONE PART PER MILLIGN?
A. SURE.

Q. NOW, IN CONNECTION WITH THIS LAWSUIT,
YOU WROTE A REPORT, DID YOU NOT, TO MR.
VASSALOTTI?

A. I WOULDN'T DIGNIFY IT BY THE NAME OF
A REPORT. THESE WERE SOME VERY, VERY,
PRELIMINARY KIND OF THOUGHTS IM AUSUST OF
LAST YEAR, WHICH WAS VERY PRELIMINARY [NDEED.
Q. WELL, WHETHER YNU WIULD DIGNIFY [T
WITH THE NAME REPORT OR NOT, 9% THE Cave®, [T
DOES SAY "REPORT ON MR. JOHN &34550," AND (T
SAYS SAM - .

A. THAT'S RIGHT. ASI-PR 0004393
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[F YOU WANT TO CALL [T A pPacLIMIuA2Y 2E34°T,

FINE?
A, BY ALL MEANS.

Q. ON PAGE NINE OF THAT REPORT, YOQU
STATé; THE FIRST REPORT OF CARCINOGEN IS
FREE OF VINYL CHLORIDE CREATE LITTLE IMPACT.
THIS 4AS 3ECAUSE VIOLA HAD CLAIMED THAT THE
TYPE OF TUMORS INDUCED WERE PECULIAR TO RATS
AND WITHOUT HUMAN SIGNIFICANCE AND ALSYD
BECAUSE THE VERY MIGH LEVELS OF VvC T w4ICH

THE ANIMALS WERE EXPOSED. IS THAT A CORRECT

STATEMENT?
A, I THINX SO, YES.
Q. THE DISCLOSURIE THAT S.F. GOQCORICH

AAJE AJOUT THE THREE CASES THAT DOCTAR CRIECH
AnD DO0CTOR JOHNSAN FOUND, WHO WAS THAT
JISCLOSURE MADE TO, IF YGU XNOW?

A. AS FAR A3 I RECALL, THIS «AS A
PU3LIC DISCLOSURE. AND ['VE FORGATTEN WHETHER
THE MANUFACTURING CHEMISTS' ASSOCIATIOM MADE
THE DISCLOSURE OR S.F. GOODRICH. [ THINK IT
WAS PROSABLY S.F. GOODRICH'S DISCLOSURE.

Q. AND THE IMFORMATION THAT 4AS
DISCLOSED WAS UNCOVEIED AS A RESULT 6F

MEZDICAL ANALYSIS AND RESEAICH 8Y D9CTIAR
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CREECH AND TO A DZIGREE DOCTOR JOHMSIN, TOWARD

THE END OF 1975; [SN'T ThAT TRUE?

A. I DON'T THINK SO0. I THINK THIS wWAS

IN JANUARY, 7%, THE PU3SLIC ANMOUNCEMENT WAS
MADE.

Q. ['M SORRY. PUBLIC ANNOUNCEMENT 1%
JANUARY, 748 AMD THE IMFORMATINANM THAT THEY
GLTHERED, THEY éEGAN TO GATHER THE MAONTH
3EFORE, DECEMBER, 73; IS THAT CORRECT?

A. #ELL, I CAN'T TELL YOU SXACTLY WHEN
THEY STARTED DOCUMENTING THE HUMAN CANCER
CASES. CERTAINLY ONE KNOWS THAT THE
MANUFACTURING CHEMISTS ASSOCIATION HAD
INFORMATION ON THE == OETAILED INFARMATION
ON CARCINOGENICITY ABOUT TOWARDS THE END OF
1972. SO, THAT INFORMATION ON CARCINGGENICITY
WAS KNOWN FOR ABOUT 1° MONTMS BEFQ2E.

q. WHAT WE'RE TALKING A%0UT I§ THE
GOODRICH DO YOU KNOW WHEN DOCTOR CIEECH
SOT TOGETHER THE [NFORMATION THAT wAS
SUSMITTED TO THE PUBLIC IN JANUARY GF

AL <NOW.

Q. AGAIN, IN YOUR REPGRT I TH[NK‘
IT'S ON PAGE FIVE AND MAYAE YOU DGON'T HMAVE TO

FINOD IT I BELIEVE YOU STATED THAT VINYL
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AL YEAH.

G\ AND I 3ELIEVE YOU “AVE TILD 4E THIS
IS A GOVERNMENT PUBLICATION?

A. YEAH. ['M NOT A9SOLUTELY SU3E. I
THINK IT'S A C.D.C. DOCUMENT, 2UT I'M QEALLY
NOT 108 SERCENT CERTAIN, |

Q. WELL, AT THE VERY =ND, IT SAYS
“ADDRESS ALL CORRESPONDENCE FOR CENTER FOR
FOR DISEASE CONTROL.™

A. YEAM, 1'M PRETTY SURE, YEAH.

q. AT THE ENDS OF THE CHRISTINE ARTICLE,
ON PAGE 215, THERE'S AN. EDITORIAL WOTE. WOULD
THE EDITORIAL NOTE BE DOCTORS WITH €C.D.C.?

Ao I IMASINE $SO. SURE.

Q. NOW, AT THE TOP OF THE SECOND COLUMN
IN THE EDITORIAL NOTES, éT SAYS IN AZOUT THE
SIXTH QR SEVENTH LINE, "4MILE THMESE FIMDIMGS
ESTABLISHY NB CAUSAL CONNECTION RETWEEN
EXPO0SURE TO PVC AND ANGIOSANCOMA O THE LIVE®,
THEY DO AISE THT POSSIZILITY 3IF SUCH A

RELATIONSHIP .Y

A, SURE.
g 00 YOU AGREE WITH TAHAT STATEMERT?
A, WELL, I DON'T TAINK IT'S POSSIBLE T2

TALK A30UT CAuJSAL RELATIONSHIPS [NV ASSOLUTE
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TZR~S, 1 THIMC ALL YOQOU CAN Tapx A3IDYT IS
PRO3ABLE ASSOCIATIONS, THE “NST PINIAILE, THE
MOST LIKELY. THIS IS IT IS WAY IN WHICH ALL
CAUSALITY IS ATTRIBUTED IN MEDICINE. IF YOU
<¥0¥ QOF SOME300Y wHO DIES NF LUNG CANCER AND
HE SMOKED FIVE PACKS OF CIGARETTES A DAY, IT
w0ULD 3E A RASH, A SCIENTIFICALLY RASH PEISAN
TO SAY H4IS LUNG CANCER WwAS ASSOLUTELY CAUSED
BY THE SMOXING. SO WE'RE TALKING A3OUT MAST
PROZASLE ASSOCIATIONS, AND THE STREMGTH OF
THESE ASSOCIATIONS BECOMES GREATER THE MARE
CASES THAT APPEAR [N THE LITEQATURE.

Q. .8YT HERE WE'SE TALKING A3JUT THE
WORD POSSIBILITY. I MEAN, YOU HAVE TALKED
430UT PRIOIABILITY 3yT HERE THE AUTHORS QOF THE
EQITORIAL NOTE WHQ YOU HAVE SAID ARE THE
DUCTGRS AT CENTER FOR DISEASE CONTRCOL 5AY,*
MTHESE FINDINGS ESTASBLISH NO CAUSAL
CONNEGCTION BETWEEN EXPOSURE TO PVC AMD
ANGIOSARCOMA OF THE LIVER, THEY 90 IAISE THE

POSSI3ILITY OF SUCH A RELATIONSHIP."

POSSTIIILITY IS LESS THAM PROBARITILITY, I3M'T

A, YES, IT [S. 3UT [ WCULON'T 1355 THE

#0RD POSSIBILITY. | WIULD USE THE %30
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m

PRCBA3ILITY AND, IN FACT, THE AUTHOR OF THE

REPORT GOES FURTHER THAN THIS.

Q. DOCTOR CHRISTINE GOES FURTHER? .
A. YES. FOR INSTANCE, [F YOU LOOK AT
THE THIRD PARAGRAPH, TWO OF THE pATtéuTs -
Q. THIRD PARAGRASH, THAT'S BACK NN DAGS
2102

A LET'S GST THE APPROPIIATE PLACE,

Q. ALL 2IGHT, I'M LOOKING AT IT. TELL
ME WHAT YOU MEAN OR READ IT TOO ME, IF YOU
WwANT TO.

A. SURE.

Q. THE FIRST SENTENCE SAYS,"TWO OF THE

PATIENTS APPEZAR ==
A. NO, THAT'E OCCUPATIONAL.

3UT ON PAGE 215, ANOTH4E2 TWO
PATIENTS WHO HAD N0 OCCUPATIOMAL SX30$U2E HAD
JEEN LONG-TIME RESIDENTS. ANMD THEM IT GOIES ON
TO SAY HAD LIVED FCR 35 YEARS, NJ HISTARY 0F
DCCUPATIOMAL -- THEY A2E RASICALLY
AEPORTING ANGIOSARCOMAS [N RJESIDENTS NEAR VC
"PVC PLANTS WrQ HAD NO OCCUPATIONAL EXPOSURE,
THIS IS 3ASICALLY WHAT THEY'RE OQING. YOU'RE
9T DISCUSSING =-- IT'S A CASE REPORT, #€41CH

[S EXACTLY - THEY SAY THEY FQOUND AN

I ASI-PR 0004398
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ANGISSARCOMA IN 4 wOMAN WHD LIVED NEAO
PLAMT &5ND A CNUPLE AF PEIRLE wHO LIVEN
PLANT WHO HAD NO JCCUPATIONMAL SXA2a5ueE
THAT'S SASICALLY ALL THEY RESORT.

Q.. 30, THE AUTHOR [SN'T REALLY

EXPRESSING AN OPINION ONE wWAY QR AMOTHER OF
PUSSI3ILITY OR PROZJABILITY. THEY'RE
DESCRIBING A CASE?

A, THIS IS A CASE REPORT, [ THINK.

THAT'S THE BEST WAY (OF DESCRI3ING -IT.

Q. I'O LIKE TO REFER YNU TO THE ARTICLE

IN THE BRITISH MEDICAL JOURMAL, OQCTORER #,

1977, WHERE PETER J. SAXTE® [S THE FlasT
AUTHOR,

SURE.

N9 YOU HAVE THAT REPOQRIT?

I TAHINK 50, HOLD ON A SECOND, !

THINK SO. YES.

Q. NOW, ON PAGE 18 AT THZI 30TTOM JF
zvoud -- NOT THIS REPORT 3UT GF YOUR RAEPORT
OR YOUR PRELIMIMARY REPORIT TO THE TOP OF PAGE
19; YOU COMMENTED OM THIS ARTICLE 8Y PETER J.
SAXTER, AND YOU O08SERVEND TWAT A ITVIEW CF 184
CASES OF AMGIOSARCO™A DIAGNOSIED [NV G6R5aT

BRITAIN, 1983 T9 1973 ~--

ASI~PR 0004399
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I'm SQRRY, wHAT PAGE W~AS THAT.

I A MNOW

OH,.18, SURE, 1'VE GOT YOU.

Q.- DIAGNOSIED IN GREAT S8SRITAIN iNCLUDED

ONE CASE WHERE THE IMDIVIDUAL [NVOLVED WORKED
[N A PLANT THAT USED PVC AS RAW MATERIAL., AN?
1 -3ELIEVE YOU ARE RQEFEQSING TQ THE BAXT=ZR
ARTICLE FOR THAT IMFQI4ATION; IS THAT TOUE?
A. YOUTVE LOAST ME NOW. WE'QE TALSING
ASOUT THE SAXTER ARTICLE.
Q. FIRST 1'M TALKINS A39UT YOUR
REFEREMCE TO IT.
A. SUAE. AND WE'RE TALKING NOW A30UT
RESIDENTS. ARE WE TALKING ABOUT ANGIOSARCOMA
IN RESIDENTS OR ARE wE TALKING ASOUT LATENCY?
Q. WELL, LET'S FIRST GO TO YJUR IEPOIT.
O0KAY, FINE. )

AUGUST 13, 1970,

YEAH,

AT THE A0TTOM OF PASGE 1%, YOU SAY, ©A
REVIEW OF 14 CASE5 OF MEPATIC ANGIOSARCOIMA
DIAGNOSIED IN GREAT 8BRITAIM DURING 1933-1973

FOUND ONE CASE WHO HAD 4QRKED 1M A PLANT

AHICH USED PVC AS AW MATERIAL,™ AND YOU 5SAY
cAXTER 1977.

ASI-PR 0004400
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A, YEAH,
0. AMD THE RAXTE2 1677 IS THE ARTICLS,

IS IT NOT, IN THE ARITISH MEDICAL JOUZMNAL

DATED OJCTOQ8ER -

A. THAT'S RIGHT, YES.

Q. EIGHT -~

A RIGHT,

Q. NOW, REFERRING TO THE BAXTER ARTICLE,

ISN'T IT TRUE, DOCTGOR, THAT THZI BAXTER
ARTICLE REPORTED ON THE FINDINGS OF A PANEL
GF DOCTORS WHO REVIEWED 14 == I'm SQRQY,
REVIEWED 41 DZATH WHEN THE DOEATH CERTIFICATE

MENTIONED A DIAGNNSIS OF ANGIOSARCOMA OF THE

LIVER,
A. I THINK SO, YES, 1 THINK THAT waAS
WHAT THEY DIlD.

Q. ) ISN'T [T TRUE, D20CTOR, THAT THE

PANEL AGREED ON ANGIOSARCAOMA OF THE LIVER AS

A OTAGNOSIS IN 1% OF THE CASES?

A I THINK S0, YES. THAT'S TA3LE TwG,
YES, ONE, Tw0 =-- YES.
Q. NOW, ['M REFERRING TO PAGE 821 OF

THE ARTICLE, THE SECCND PARAGRAPH [N THE
RIGHT-HAND COLUMN, AND 1 ASK YOU, ISN'T IT

TRUE THAT THE PANEL AGREEZD ON ANGIOSAICHMA 9F

ASI-PR 0004401
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THE LIVER 21A3N0SIS ['4 30RRY. 3TRIKE
THAT QUESTION

[SN'T IT TRUE THAT ONLY GNE

CASE OF ANGIOSARCOMA OCCURRING 1953 TO 1973

COuLD 3E CONFIDENTLY ATTRIBUTED 3Y THE PANEL

TO VINYL CHLORIDE?
A, " YES,
Q. NOW, IF WE LONK B8ACK TO PAGE 928 I[N
THE SECOND COLUMN, THE SECOND PAIAGRAPHY UNDER
CASES AGREED 3Y THE PANEL, IT.SAYS OME 4ap
SEIN A PROCESS WORKER IN PVC MANUFACTURE
EXPOSED TO LEVELS 9F VCM EXCEEDING 200 PARTS
PSR mILLION OVER 20 YEARS. DOESN'T IT?
YEAH.
AND THAT'S THE ONE CASE, I3 IT NOT?
JUST TELL ME WMERE YOU ARE ON THE
ARTICLE NOW. I'VE LOST YOU.
Q. I'M ON PAGE 920 OF THE ARTICLE.
A. YEAH,
Q. " THE SSCOND COLUMN, THE SECAOND
PARAGRAPH UNDER THE HEADING, "CASSS AGRESD 2Y
THE PANEL." AND ['M READINMG ONE HAD 3EEN A

PROCESS WORKER IN PVC MANUFACTURE EXPASEIND TJ

LEVELS OF VCM EXCEEDING 200 PARTS PZR HILLIAQN

OVER ZU YEARS.
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UM=-HUM. AMD.

[' ASKING YNOU ISN'T THAT THE N0NE
CASE TALKSD ABOUT 8Y 2aAXTE2? i
A, NO, THIS IS A TAALE THO WHICH 9AS
-~ WHICH HAS ALL THE CASES CLASSIFIED 8Y
THE PAMZL AS ANGIOSARCOMA OF THE LIVER.
Q. THAT'S RIGHT. 3UT AT THE CCNCLUSION,
THEY SAID GNLY OnE CONFIDENTLY COULD 3E
ATTRISJUTABLE TO VCM?

A YES, 3ECAUSE ONLY ONE ¥WAS AT

THAT TIME TO HAVE LIVED == TGO HAVE WORKED

IN PVC AND VC KIND OF PRODUCTS.

Q. AND THE ONE THE AUTHORS CONFIDENTLY

ATTRIBUTED TO VCM WAS A MAN ¥M0 HAD WOKED [N
PVC MANUFACTURE AND WAS EXPOSZD T3 vCM AT
LEVELS EXCEENING 200 PARTS ©£3 MILLION FO2
OVER 20 YEARS; [ISN'T THAT TRUE?
THAT'S RIGHT, YES.
SC, HE %AS NOT A Ve FASRICATOR, HE
ACTUALLY A PvC MANUFACTURER WORKING HITH
RAW VINYL CHLORIDE; ISN'T THAT TRUE?
WELL, IN THIS IN THE TASLE,
THEY TALX ABOQOUT A FISER GAS WORKER WwARLING

WITH PVL PASTE, THAT WAS THE MAN [ 3AS

REFERRING TO.
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3UT THZ AUTHOR S41D 3JMLY INE was

I UNDERSTAND YOUR QUISTION. ?uT 'k
REFERRING TO -~ TABLE TwO GIVES A LISTING
OF ALL THE CASES OF ANGIOSARCOMA. ON THE

RIGHT-AAND COLUMN, IT GIVES STATEMENTS OF
EAPOSURE TO VCM, ONE OF WHOM #AS N3VIOUSLY A
PYC FABRICATOR, WHICH IS WHAT [ REPORT.

Q. THAT'S. RIGHT. 8SUT THAT GENTLEMAN,
ACCORDING TO THE AUTHORS OF THIS ARTICLE

CAULD NOT CONFIDENTLY BE CONSIZERED TO 3E

-=- HAVE THE DISEASE CAUSED 83Y VINYL

CHLORIDE; ISN'T THAT TRUE?

A, I THINK THAT IT IS A PARTIAL TRUTH,

3ZCAUSE THEY GO TO SAY, THE PJISSISILITIES
REAAINS THAT THE ANSIOSARCOMA OF THE LIVER
ASSQCIATED wlTH == *ELL, IN THE LAST

PARAGRAPH, THEY SAY, ONLY ONE CASE COULD 3&

CONFIDENTLY ATTRISUTED.

Q. ALL RIGHT.

A. AND THEN THEY GO ON TQ SAY ONE

PATIENTS WAS SUSPECTED. HE MAD LIVED --
- THE COURT: DOCTOR, THE

QUESTION TO YOU WAS

BY MR, RENMEISEM:

NHICH CASE CONFID2ZIHTLY CAN 3E SAID

ASI~PR 0004404
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TO 3E BY THESE TG AE ATTRIIUTED VINYL
CHLORIDE?

A. THEY CAME TO THE CONCLUSION THAT THE
ONE WITH VERY HIGH EXPOSURE LINES, THEY WERE
CONFIDENT OF THIS, 3UT FOR JTHER CASES, THEY
CLEARLY RAISED THE POSSIBILITY 292 PIGIASILITY
OF A RELATIONSHIP 3SUCH AS COMUNITY OR STHER
KINDS OF EXPOSURE. THEY TALK AZOUT ANOTHER
HAD LIVED FGR SIX YEARS

Q. THAT'S TRUE.

A. -- NEAR THE PLANT.

Q. I RECOGNIZE THEY DISCUSS THE Han
THAT HAD SIX YEAR EXPOSURE. BUT THE MAN THAT
THEY SAID CONFIDENTLY HAD A CAUSAL
RELATIONSHIP WAS A MAN WHO 4AD 20 YSARS
EXPOSURE TQO =--

A, THERE'S NO OQUESSTIONM a7 aLt. IT'S
MUCH SASTER TO MAKE A CONFINZENT STATEMENT OF
STRONG PROSASILITY IF SQAEBADY HAD 3EENM
NGIKING INSISE A PLANT. UNTIL RZLATIVELY
RECENTLY, THE LITERATURE HAS ONLY JuST

RECENTLY RECOGNIZED THE WHOLE AREA JF

COMMUNITY AAZARDS. AND THIS IS -- THIS 15 A

CASE IN POINT. THEY CONCLUDE THAT THERE u4AS

ONE CASE WwHO HAD NOQ OCCUPATEIONAL ZXPJSURE,
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FH2 LIVED NEAP A BLAMT, SAD ANLY LIVED NZTA A
PLANT FOR SIX YEARIS AND DEVEL2PED
AdSIGSARCOMA. AND NO HISTORY OF 2THER
EXPISURE TO THORUTRAST.

Now; THIS ISN'T A CONFIDENCE.
TH1S 1S A STATEMENT OF wHAT 1 WOULD CONSIDER
PROBABILITY.,
c.. THZ AUTHORS DION'T EVEN SAY
PROBASILITY, DID THEY?

A. WELL, THE AUTHORS MAKE [T CLEAR THAT

THEY CONSIDER THESE TO 2E ASSOCIATED. ?HEf

SAY [M THE TASLE, EXPOSURE TO VINYL CHL3IQDE
LIVED NEAR PVC PLANT. THAT [S FAIRILY EXPLICIT.
Q. THAT'S AN EXPLICIT STATEMENT OF

4rERE HAE LIVED. 3uT IT IS

A, NO, IT iSN'T. IT'S A STATESMENT OF
EXPOSURE TG VInYL CHLORIDE. THEY HAVE A TA3LE
wﬂléd SUMMARIZES JETAIL -=-  TA3LEZ TwO,
DETAILS OF ALL CASES CLASSIFIED 8Y THE PANEL

AS ANGIOSARICOMA OF THE LIVER. THEY HAVE GN

THE RIGHT-HAND SIDE COLUMN EXPOSURE TG VCM,

-

THEY HAVE ONE, YES, PROCESS WORIKER, YES; THE
DTHIR POSSIZLY PVC PASTE. HE WAS THE
FARIICATOR, THE OTHER, LIVED NEAR PVC 3LAMT,

THE AUTHORS MAKE [T VYERY

ASI-PR 0004406
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CLSAR TaAT THEY RIZAD ~aAD THESE 45 SJUICES

OF EXPOSURE TQ VINYL CHLORIDE.

NOW, HAVING SAID THEY 4ERE
EXPOSED TO VINYL CHLORIDE, THEY WENT ON TO
SAY, YWELL, Q8VIOUSLY, THE SUY WHO WORIKED IN
THE PLANT, HE.CAN 3 MORE CERTAIN AS0UT
MAKING INFEIENCSES THAN IT IS OTHERS.
Q. THE OMNMLY 20CTNR, AM | CNRINECT,
THE ONLY MAN THAT THEY SPECIFICALLY IJENTIFY
IS THE MAN WHO HAD A 20 YEAR EXPOSURE GF 233
PARTS PER MILLION?

A. THAT IS NOT TRUE. ON.PAGE 91, THIY

IDENTIFY ANOTAER WHO HAD LIVED FOR SIX  YZARS

WITHIN A HALF MILE OF A PLAMT MANUFACTURING

PVC AND IN THE TA3LE, THEY REFER TO THIS AS

EXPOSURE TO vCM, A CASS OF MAN AGED 70 W40

~- - AGE 61 WHN DIED IN 1970 WHO WAS A.
CASM[ER AND WHO HANN'T WORKED [N THE PLANT
8UT LIVED MEAR THE PLANT. AMD THAT IS
FALLS INTO #HAT [ THINK [S PROPER TOH ITGATD
AS A COMMUNITY CANCER CASE.

Q. CAN YOU POINT JuT. TO ME ANYPLACE I[N
THIS REPORT WHERE THEY SAY THE PASTE WGRKER'S

ANGIOSARCGCMA 4AS PRCBA3BLY OR PIO5SISLY CAUSED

Y VINYL CALORIDE, WHERE THEY USE EITHER OF

ASI-PR 0004407
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*THOSE WORDS?

A, THE TABLS S VERY Sx=2LICIT. nvz2

AinD ABQVE THE TA3LE, THEY HAVE A JHOLE

PARAGRIAPH ON LEVELS 9F VINYL CHLORIGE IN THEZ

 ATAOSPHERE UP TO HALF A MILE AWAY F0M THE

FACTORY. THEY PRESENT MEAN LEVELS OF VINTL
CHLORIDE IN THE ATHMOSPHERE UP TO RALF A MILE

A4AY FROM THE FACTORY FROM WHERE THE -
NEIGHSORHOOD CASE OF ANGIQSARCOMA OF THE

LIVER OCCURRED, WHERE THE NEIGH3ORHOOD CASE

OF ANGIOSARCOMA ARE CONSIDERED TO BE SO AND

SO AND MAY MAVE 3EEN SEVEIAL TIMES HIGHER IN

THE PASSENGER, INDICATING THE QORDER OF

EXPQSURE 92F PEQPLE LIVING CLNSE TG FACTORI

s
MANUFACTURIMS PVC.
Q. DOES THE AITICLE ~-

A SO, IT IS5 CLEAR THAT THEY CONSIOZRED

THIS TO 3E A COMMUNITY CANCER CASE.

Q. IT'S CLEAR TO YOQU.
A, . THEY MAY NOT HAVE USED YOUR LANGUAGE
GF POSSISILITIES OR PROSABILITY OR MY
LANGUAGE., -THEY REPORT THEIR FINDINGS.

THE COURT: LET*S NOT HAVE
THE ARGUMENT., JUST ASX THE QUESTINN, YOU

RESPIND.
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3Y MX. RENNEZISEN:
<. USCTOR, I OON'T T=INL WETRI GG
ANSwER THAT QUESTION. WE'LL GQ ON.

LET'S REFER TQ THE 9RADY
ARTICLE FOR A MINUTE.
A. SURE.
Q- : THAT'S THE ARTICLE THAT APREARTD [N
THE GEQRGE OF THE MATIOMAL CANCER [INSTITUTE,

NOVEMBER, 1977.

A. SURE, 1 HAVE IT.

Q. BEFORE WE GO ON, 1 WOULD LIKE TO
AARK AS AN EXHIBIT == AND AGAIN I 2CN'T
AAVE A CLEAN conv; BUT I'LL GET ONE == AS
TAZ MEXT DEFENDANT'S EXHIBIT, THE BAXTER
ARTICLE.

THE COURT: DO YOU KNOW ¥HAT
NUM3ER THAT 1S7?.

M. RENNEISEN: YQu? HONOR,
I'LL WRITE ON HERE, D-4% AND I'LL SU3ST[TUTS
CLEAN ANE FOR [T. I'LL WRITE T-% AND ['LL
WRITE "SUSSTITUTE CLEAN." -

3Y MR, RENNEISEM:

T NOw, REFEQRING TO THE 33A0Y ARTICLE,

JO0CTUR, TAI3 ARTICLS STUDIED 23 PATIENTS, 21D

LY

IT nOT?
ASI-PR 0004409
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CORRECT.
2. [SM!'T IT TRUE THAT 73 PEQCE;T NF THE
26;PATIENTS STUDIED YAD NO DNACUYENTZED 2IECT
EXPOSURE TO VINYL CHMLORIDE, AISENIC 0R
THORIUM DIOXIDE?
A. NO, SIR.
Qs ISN'T IT TRUE THAT THEZ ARTICLE SAYS
DIRECT EXPOSURE TO THESE CHEMICALS COULD MNOT
3E DEMONSTRATED FOR 19 OF THE 23 PATIENTS?

A, THE ARTICLE SAYS THAT, 3uT TA3LE ONE

MAKES IT VERY CLEAR THAT THAT ISN'T THE CASE

AND LET ME EXPLAIN TO YOU MY MEANING, IF I

MAY.

IF YOU TUIN T TAILE ANEZ, YOU
AILL SEE SEVEN CASES, THE FIIST SEVEM CASES
FOR WHICH THERE [S AN EXPASURE HISTIRY, OKAY.
YOU WITH ME?
9. YES?
AL FINE. MOWEVER, THERE'S ALSO ONEZ, TN
THREE, FOUR, FIVE, THE SUBSEQUENT FIVE CASES
BELOW wHO LIVED CLOSE TO A VC PVC FACTOR,
SEVEN PLUS -FIVE IS 12.  TWELVE OUT OF 25 IS
45 PERCENT AS OPPISED TO 27 PERCENT.

WHEN YOU SAID THAT THEAT 'S MO

WHEN YOU [NFER THERE'S N0 ZTIOLAGY [V IN

ASI~PR 0004410
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L 75 PERCENT -- IM 73 PZRCIZMT OF THE CA3ES,
" 2 THAT MEANS THAT 27 PERICENT =-- ONLY 27
3 PZRCENT HAVE AN ETIOLOGY. MY POINT TG YOU IS
4 THAT LOOKING AT TASLE ONE, THEIR OWN TASLE
5 MAKES IT CLEAR THAT IN 45 PEICENT, HALF OF
6 THE CASES, THEY DID HAVE AN ETIOLOGY; SEVEN
) 7 OF THEM, THE F1ST SEVEN AND THE LAST FIVE
3 HERE COMMUNITY RESIDENTS, PEOPLE WHN LIVED
9 CLOSE TO VC PVC PLANT. §9, IN NTHER wARDS,
10 HALF OF THE CASES IN THIS OAPER HAD A HI[3FTO2Y
1M § OF EXPOSURE TO VINYL CHLORIDE.
12 NOW -=
. 13 Q. DOCTOR, YOU SAY -- .
. 14 , THE COURT: JUST A MOMENT,
15 JUST A MGMENT. QUESTION.
16 3Y MR, RENNEISEN:
17 Q. DOCTOR, DO YOU SAY THAT IN SPITE OF
18 -THE AUTHORS SAYING DIRECT EXPOSURE TO THESE
19 CHEMICALS COULD NOT 95 DEMONSTRATED F£CR 37
20 . PERCENT CF THE 2K CASES?
v} A, "WELL, [T'S OIRECT EXPASURE, THE
2 POINT IS THAT IN THE TARLE, THEY TaLX A3INUT
23 EXPOSURS HISTO[Y. AND [N THE TASLE NOF TAILE
24 GNE +4HERE THEY TALX A30UT EXP0SUIE HISTORY,
q , 25 I 12 OF THE 235 CASES, THERS [S AN EXPQ5URE
As1-PR 000441l
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HISTORY.

NOW, WRETHEQ YUY WaMT "o s

(11}

THE WORD DJIRRECT FOR THIS IS MNEITHER w8 MOR
THERE, THIS [S A 2AEPORT 9IF 25 CLASES [N WHNM |
AT LEAST N 12 OF TRESE WE HAVE AN ETIOLOGY;
THE ETIOLCGY VARIES IN DIFFSQENMT ONES SF THEM,
34T THERE ARE FIVE CASES RS2JRTED HEIS AN
wAICH THE OWNLY ANOWN EXPOSURE wAS SRQOM
RESIDENTS IN ThE VITINITY OF vC PVC PLANT, [
4AY ALSQ POINT OUT‘THAT THIS 1S ~-- THE
FIGURES 5HOULD REALLY BE 12 QUT COF 25, WHICH
MAKES IT uP T0O 23 PERCENT.'SECAUSE'IN ONE

CASE, THERE WAS NO RESIDEMTS' MISTORY. S0, IN

FACT, IN 49 PERCENT OF THE CAGES [M THAT
PAPER,-THEQE IS & KMOYWN ETICLAGY 9% A
PRESUMPTIVE ETINLNGY,
Q. [N NTHER WARDS, DOCTIRY, YOU HAN'T
AGREE WITH THME FIST PARAGRAPY OF THE REAQRT?
A, . NDQ, THAT [ISN'T THE CASE. IT YIMNGES
SN TAE INTERPRETATION TO SE USSD Nw EITHER
EAPOSURE ON THSE ONE HAND OR DJIRECT EXPOSUlIE.
THE TA3LEZ ONS GIVES A HISTORY OF EXPOSURE

-- GIVES A COLUMAN MARKED SXPISUE HISTQRY.
Q. LOOK, DICTCR, DO YDU ASSUNE THAT

EVIRY CASE 9F VINYL CHLAIINE THAT 2CCulsS
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- ! JITAIN A AILZ 9R Tud OF A 3vC PLAY ==~

( . 2 ) THE COURT: YCU HMEAN IVIRY
3 CASE OF --
4 3Y 4R, RENNEISEN:
1« 1'Mm SORRY. DOCTOR, DO YJU EVER
6 ASSUME --
7 . MR, RENNEISEN: THANKL YOU
8 JUDGE.
9 BY MR, RENNZTISEN:
10 Q. DO YOU ASSUME THAT EVEIY CASE OF
n ANGINDSAICOMA THAT OCCURS WITHIN A MILE N Twn
12 OF A OLANT IS CAUSED 3Y EMISSINN FIOM THAT
1330 pLANT?

‘ 4 A. LET ME ANSWER YOU THIS @AY CLEZARLY.
15 IF ONE HAS AN ANGIOSAICOMA
16 OCCURRING IN AN INDIVIDUAL WHO ESIDZS CL2SE
7 TO A PLANT FROM #HICH DEMONSTRABLE ZMISSINN
18 ~- THERE HAVE REEN DEZMONSTRASLE E4ISSIONS

n -
19 PVC EMISSION AND THE LONGEX AND TME HORES

20 IMTéNSE AND THE MQO2E [IMFOIMATION Y2U “AVE IN
21 THIS, THE MORE CONFIDENT YOU CAN RECQOME, 3uT
22 THE TWO REQUIREMEMTS FNR A NIAGMASIS 9F A
23 COMMUNITY ANGINSARCOMA QARE, NME, THE
‘ 24 DIAGNQSIS OF THE DISEASE [TSELF; Tug, T-F
Q . B ’HISTORY DF RESIIENTS CLISE TO A PLANT; A2,

1-PR 0004413
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IMFOGRMATION ONn EMISSIIN FICM THE
AND [N THE GRASSO CASE,

HAVE ALL THESE THICE REOUIREMENTS:
ANGIDSARCOMA, RESIDENTS -CLOSE TO THE PLANT
AND DETAILED INFARMATIAN OF EMISSION
MODELIMG AND OTHE3 3ATA, §03, WE HAVE
COMIINATIAN OF THRES SACTORS AND THIS
PRECISELY wHMY IN SCIENCE ONE DEVELQPI A 30DY
UF INFORMATION F204 wAICH YOU MAKE IMFEIENCES
AND YOU OEVELOP UPON THESE PARTICULAR
RELATIONSHIPS. TAIS GOES THE WAY #E KNOW

ABOUT THE RELATIONSHIP OQOF SHMOKING AND LUNG

CANCER; FROM PROBLEMISTIC RELATIONSHIPS, NOT

JECAUSE QF ANY ASSOLUTE TERMS,

Q. DOCTOR, WITH RESPECT TO THE FIVE

PEQPLE REFERRED TO [N THE 8IANY IEBQIT wHN

LiveD MEAI A PLANT, 00 YOU MAVE ANY EMISSION

NDATA?

A, NQ, EXCEPT WHAT THZY SAY [53

45 SEE EXACTLY ¥WHAT THEY SAY, QF 20SS([3LE
IMPORTANCE [S THE FACT THAT THE AM3IENT
EmISSICON ROF VO MOMOMER FOR THE FACTORY

LICATED 1,700 FEET FRGM THE RESIDJENCE 2F

PATIENT NUM3ER TEN WERE AS HIS AS 2,000
°P.P.M,, THEY ALSQ GO ON TO sAY AHERE IS

ASI-PR 0004414




ANGICSARCOAA?

A. 1'VE ALREADY ANSWERED THIS, I THIKK,

3T ['LL REPEAT THE =~ MY ANIWER: THAT THE

STRENGTH ASSURANCE OF MAXING STATEMENTS

OF P03ABILITY DEPENDS, APART FROM THE

DIAGNNSIS OF ANGINSAQCOMA, DSPENDS ON

PROXKIMITY CF RESIDSNCE, AMD ALSO THE TIME

SEQOUENCE AND FINALLY, INFOIMATION 9% SMISSIIN,
3uT, H0CTOR

A, NO, | HAVE TO ANSWZ YOU, 3SCau3s

YOU'VE ASKED ME THIS THREE TIMES AND |

BELIEVE 1 'VE ANSwERED THE SAMZ WAY.

IF YOU HAVE INFOIRMATION ON

EMISSION OF VINYL CHLORIDE FRGOM THE PLANT 3Y
MODELING O BY MONITORING, THEN THE STRENMGTH
OF A. STATEMENT ON PROILEMISTIC -~ an

PROBLEMISTIC RELATIIMSHIPS 2ECQAMES ST2IMGE.

THIS 1S EXACTLY WHAT WE HAVE IN GQ;SS”. )
HAVE VERY DETAILED [INFORMATION

THE COURT: [ THINC THE
CLESTION HE'S ASKING YOU, IJGCTOR IS A CARA3LE
FF A JESPONSE, YES CR m™MO,.

RZAD THAT QUESTIQON, I TALHK
THE OJCCTUR CAiw RISPOND YES OR NQ. |

MR, RENMEISEN: THANK YOU,

ASI-PR 0004415




YIUR HOMOR

(coyaT "”EGNIT=E?
JUESTION.L) ]

THE JITNESS: NIT IN ANY
SITUATION., IN SOME SITUATIAONS.

MR. RENNEISZIN: THANK YJU,

2ICTOR.

3Y 4R, RENNEISEN:

-

G- AND IN THOSE SITUATIONS WHERE

HAVE MQORE DATA; IS THAT CAORRECT?

A, IN PARTICULAR, WHERIE YOQU HAVE DATA

ON SEMISSINN, IF, FOR INSTANCE, YCU HAD A PVC

PLANT THAT WASN'T FUNCTIOMING AMD HAD NEVER
FUNCTIONED, THEN I wOULD SAY I wauLoN'T
3 WILLING TO ASC_I3Z A RELATIONSHLO,

Q. LET. ME CHANGE THE QUESTION, DACTOR.
ARE YGU SAYING THEN THAT IF YOU RAVE AN
A4GTOSARCOMA NEAR A FUNCTIONING PVC PLANT
ALTH EAMISSIGN, THERE IS A SUBSTANTIAL
PROBABILITY THAT THAT ANGIOSARCOIMA -WAS CAUSZD
BY THE EMISSION FROM THEZ PLANT?

A. €5, ESPECIALLY IN THE A3SENCE OF
EXPOSURE TO KNOWN EXPOSURE TQ OTHER
AGENTS [NDUCING ANGIGSARCOMA.

c. NOW, I THIMK WE -—= W€ 3I0TH AGISE,
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JUCTUR, TAHAT IF YIJ HAD A AAN LIVIENG Q4T 1
#Y24AING AWAY FRQM EVERY PVI PLANT AMDI NEVER
JSED A SPRAY CAN OF ANYTHING, HE COULD STILL
HAVE ANGIOQSARCOMA?

A. CERTAINLY, I'VEZ ALREADY DISTUSSED

THE FOUR CAUSES.

) o < AND IF THAT GENTLZMAN MA3 NOT
EXPOSED TO THGORZTRAST, VIMYL CHLN9IDE,
STERQID QR AISENIC, HE STILL CAULY GIT
AdGIOSARCOMA, CIULDN'T H4E?

a, WELL, 1B HE 3273 ANGIN343C0OMA, HE
@273 IT, 5G, THE~EFQRE, THCRE'S Nd ARGUMENT
A30UT -IT. THE QuéSTIOH IS WwHATY IS THE CAUSE.

Je wELL, YOU'VE ALREADY SAID, 20CTaR,

THAT THERE ARE MANY CARCINRQAGEINS NOAT YET

IDENTIFIED.
A, WELL, WE HAVZI FOUR XNO4YN CAYSES IF
ANGIISAICAMA, '™ UNWILLIMG TO SXZLUNE THE
PIOSSISILITY THAT AT SOME STAGS [N THE FUTURE,
AMATHER TAUSE [t NOT GISTZD WITH

ALL WE CA&M SAY 1S WE NORW (N3W OF
THREE DEFINITE CAUS OF ANGINSABCIMA ANMD A
FIURTH AO05S13LE CAY IF ANGID3ZAICC A,

AND TEN YSARS FROM NOW,




——— A i — ——

_ - 3. EPSTEIN - 43. R[EMNE[5E™N 113
. ' L A THAT IS5 208SI8LE. 3uT IT'5 %7 ]
’ 2 PRO3ASLE., 1'} NOT WILLIMG TA ZXCLUIT THAT
3 PceSIaLLITY,
4 Q. IT'S NOT PRGBA3LE?
3 A NO.
- 6 q. HOW MANY YEARS AGO THERE NI 49
7 KaUnh CAUSES?
8 A. . THE REASON WHY IT'S NOT PR03A3LE
4 —= THIS IS A VERY RARE CANCSR AND THE ==
10 OF THE RARE CANCERS OF ANGICQSARCOMAS 4MICH
n wET'VE SEEN SO FAR, WE HAVE =~ THE HMORE WE
12 EXAMINE THEM, THE MORE WE'YE 3JEEN ARLE TO
. 13 §. CEVELOP INFORMATINN ON ETIOLOGY. AND
14 34STCALLY, WHAT [S YARPENING NIW IS THAT THE
13 CASSS OF. ANGINSAICCMA THAT ARI DEVELIPING A3Z
16. SSING EXAAINED MORE AND MORS CARTFULLY Axo
17 CINSIISRATIANG SUCY AS PAIXIMAITY OF 2ISIIENCE
: 18 IS wG% 3IEING RECOGNIZEZD 4032 AND MORE AND
19 STHER SuCr FACTORS QF IT,.
20 VIR AELL, DOCTOR, ARI YOU TELLING «Z
21 "THAT MGRE AS AND HMORE CASES ARI 2EING
2 EXAMINED, PEOPLE LIKE YOURS ARE TRYIMG RARDESR
23 AND HARDE; TO FIT THEM INTG ONE 3F FIuR
24 CATEGORIES?
A. THAT'S “NOT WHAT | Sa[D, THE
ASI-PR 0004418
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SFEERENEAY EPSTELN - 17, 3ENNE[3EY 134

SCIESNTIFIC COMAUNITY I3 PAYING FARTICULAR
ATTENTION TO THIS, AMONG 2TAZ [332E35
ESPECIALLY 3ECAUSE ANGIOSARCIMA HMAPPENS TO 3E
A RARE DISEASE AND THEREFQRE! IT'S =ZASIER TQ
5TUdY. WHEN YOU HAVE A VERY CGMMON CANCER
LIKE LUNG CANCER, IT 8=COMES FAR MORE
DIFFICULT TOD STUNY FROM THIS 20IMT QF VvIZu COF
ASCRIZING CAUSALITY. WHEN IT CIOMES TO
RELATIVELY UNUSUAL CANCERS, LIKE “ESOTHELIOMA

FROM ASIESTOS 2 ANGIQ343CAvA, IT THENX

BECGMES EASIZR TO TRRY TO DEVELOP INFQRMATIIM

ON CAUSALITY.

. D0CTOR, 4AS THERE A TIME wHEM THE
nEJQICAL PROFEZSSION MAD NO <NGwN CAUSES FaR
ANGIOSARCOMA?

A. CERTAINLY. THE TESTS HADN'T 3EZEw
JDONE IN ANIMALS AND THERE MAD ZEEN THE FESu
CASES. THAT HAD OCCURRED [N THE MIU-SIXTIES
HAD 3EEN n{ss DIAGNASIZED,

Q9. AND AS D0CTOR LAUCIUS ¥H40 WAS HERE
THIS MCAIVING SATID THAT ANGINSARCIOIMA OF THE
LIVER HAD 3EEZN KQOWN FOR 70 YE&ARE, DO Y22
AGTZE WITH THAT?

A, I CAN'T TELL Y2U THE DJATZ wHEN

ANSTO3ARLCOUNMA WAS FIREST RECIGHIZZD. 1T QUL
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HAVE T2 GO SACK T2 THE LITERATUIS. 1 <NSW

[Trs 3=EN RECOGNIZED #2022 SaME TI4E, FIR

)

DECADES. BUT [ CAN'T REALLY TSLL YOQU THE DATE

OF THE FIIST REPNAT,

0. DO0CTOR, ISN'T [T FAI® [F THEIE 4AS

TIME THAT IT EXISTED AND NOZODY <MNEW ANY

CAJSZES AND THMEM CNE DAY THERE +#AS INE CAUSE
ANO THEN THREZ A~D NOw POSSI3LY FOUR?

A. THAT'S CORRECT.

G. AND ISN'T IT REASONABLE TO ASSUME,
PARTICULARLY SINCE THERIE SEEAS T3 3E N\O
RELATIONSHIP IN THE FOUR XNOWN OR SUSPSCTED
CAUSES WITH EACH OTHER, THAT THERE ARE
PROBABLY GTHER CAUSES; ISN'T THAT TRUE?

A. NELL, I['M NOT WILLIMG T3 EXCLUDS
THAT AS A PGSSIRILITY. ALL I CAM SAY [S THaT
AT THE AOMENT, THREE DEFINITE C3ySE5 HAVE
SEEN DEMONSTRATED AND 4 FOURTH POSSIILE CAUSS
HAS 3EEN JEAGNSTRATED. THAT'S A4S Fal A5 A§
ONE CAN GG InN THIS LINE.

Q. 310 YOU REFER TG THE =~ 1 DON'T
TAINK YOU REFER TO IT 3Y AUTHOR'S NAME. 3uT |
THOUGHT YOU WERE REFERRING TG AN ARTICLE 3y
SHIAZZE ENTITLED MORTALITY AMONG EMPLOYEES GF

PVC FA3RICATOHRS? .-
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REMIEISEN

I SIDN'T LIST THAT JN THZ C3~H4uNITY
CANCER OR IN THE -= 0R IN TAZ SHES 21T+
LATENCIES UNODER TEN YEARS, NG, L DIOH'T LIST
THAT.

Q. . DID YOU REFER TO IT 4HEN Y0OU WERE
TALKING ABOQUT CASES IN FA3R[CATORS -~

A. THMAT'S RIGHT.

0. -2 WHERE THERIE WAS EXPOSURES OF
ZERO TO TWO PARTS PER MILLIAN?

A. YES, IN THAT CANMECTION, I REFE T2
CHIAZZE.

Q. AND OMN PAGE 19 9F YJUR IEBDRT,
REFERENCE 15 HMADE TO A CINSS-SELTION,
AGITALITY STUDY OF 3,945 DEATHS A4ONG
EAPLOYEES OF PVC FA3RICATORS BY LEJIVARD
CHIAZZE; ISN'T THAT TRUE?

Al THAT'S TRUE.-

Q. AND CAIAZZE IN FACT, WiTH =[S

AS30CIATES, NICHOLS AND wdNG, DID, IN FACT,

STUDY DEATH OF PVC FASIICATORS, DID THEY UST?
A, THAT'S AGHT, YES,

Q. AND THSSE ARE GENTLEMEN 02 WOMEN wWHO
TOOK POLYVINYLCHLORIDE AVD [N SCME PRACESSES,
AAMUFACTURED [NTD PRONDUCTS THAT WEIE USIH

TIIAY?
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- JR. EPSTIIN =~ 4R. REMNEISEN

A. CORRECT.
9. ISN'T IT TRUE THAT 20CTNR CHIAZZIEZ
FOUND NO ANGIOSARCOMA DEATH AMOMNG THE G2IUP
THAT HE STUDTED?

.

AL THAT'S QIGHT, HE FOUND YARIQUS

CANCERS, 3UT NO ANGI2SAACCMAS,

Q. ISN'T IT TRUE THAT THE PI[MARY
N3JECTIVE OF WIS STUDY «AS TQ DETERMAINE
RELATIVELY QUICKLY NHETHEQ G NGT ANY

AN IDSARCOMA VEATH COULD 3IE IDENTIFEIED ARING
THE STUDY GROUP?

A. [ REALLY DON'T RECALL. IT'S GuUITE

PGSSIBLE HE TRIZD TJ 00 THA}. 3UT ESSENTIALLY
WAHAT AE DID FIND WAS AN EXCESSIVE CANCER OF
DIF‘EQEﬂT MALIGNANCY, AND T™IS “AS 9ESSM
REPORTED IN SEVERAL NTHER® STUDIES, Taa4.

C. wELL, IF YéU'LL T3 PAGE &23F OF TH:Z

ICTTOM 2F THE CHIAZZE AATILCLE

[ 20M'T HAVE THAT IM FRIMT 0OF NME,

I['4 SORRY, [T'LL SET YOQJ ONE,
; THE CQURT: YOJ ®ANT SOME
WATER, DOCTUR.
THSE wITMESS:

, THANGK YGU.
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EPSTEINY -~

THZ W TrHESS:
THE PCINTS YOL WZIRE ™MAXIMG.
3Y MR. RENMEISEIN:
Qe . AND HE OQES SAY, DQES HE NOT, THE
PRIMARY STuDY OBJECT wAS TO DETERMINE
RELATIVELY QUICKLY WHETHER ANY WHETAER
OR NOT ANY AMNGIDSARCOMA DEATH
A, CORRECT.
Q. CoULD 8% -~

Q. COULD 3E IDENTIFIED A4ANG THE STUDY

A, CO]RECT,

0. AND WHEN HE COMPLETED HIS O9JECT, NE

FIUNG MONE, [SN'T THAT TRUE?

A. CORIELT. BUT OTHEX CANCERS, wriCH

AL30 HAVE BEE' AsSOCIATED wITH VIHMYL CALGORIDE

EAPOSURE.,

- MOw, YOU REFER TO & 3JaXTER AND FOX

ARTICLE, D1D YOU NOT?

o, YEAH.

Q. AND THAT IS 1IN THE LANCET, JaMuaRly
1976,- ISN'T [T2?

a, YEAW, HANG N, DAY,

2. AND | 9EL[SVE vYaU SUGGRESS

SAXTER ANND FOX FOUND LUYNG aAMD 3IATH
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THAT TRUE?
I DON'T RECALL SAYING THAT. wRAT |

LET'S JUST REFRESH MY *EMORY AND YQUR

MEMORY, [F [ MAY.

0. FINE, DOCTOR.

A, FIRST OF ALL, | °EFE? TO ZAXTER aS
HAVING DESC2I8SN ONE COMMUMITY CANCER CASE 0F
A LIVER ANGIOSARCOMA W[TH A LATENCY 2F SIX
YEARS IN SCMEI0DY WHO LIVED ‘WITHMIM A HALS
AILE FROM A 3RUTISA PVC PLANTS. THAT'S ONZ
POINT 1 MADE.

Q- IS THAT REFERIED TO IN THIS BAXTER
AND FOX ARTICLE?

A. I THINK $SO. SURE. wWAIT A SSZCOND,
WE'RE LOOKING AT DIFFERENT 3AXTER ARTICLES. I
THINX THAT'S THE 3ASIS FGR THE CRMFUSION. I
WAS: LOOKING AT 9AXTER, ANTHONY, QNRERICK,

MC CQUZEM, ST CESTEIA, WHICH [S SAITEIS™ MEDIZAL
JOUSNAL, OCTO3S5R, 1877. I'M SCA’Y | HMISLEAD

YOU WITH THE REFERIENCE.

Q. [ “AS TALKING A30UT RAXTEIR AMD FOX,

A WELL, MY WEFEIENCE THIS MOINING T2
TAE - MY REFERENCE PREVIOUSLY TO THE
COMMUNITY CANCER AND THE SHORT LATENCY PER[50D

wAS 3AXTZR ET AL., 1977. I TAINK THAT'!S THE

ASI-PR 0004424
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Cagss - 2. EPSTEIN - 4R, 3EUNS[SEY 19

- 1 9A§ 15 OF THE COANEUSIOM,
’ . 2 51, [ HAVE THE 24¢TER A\
3 FOX ARTICLE HMERE, SURE.
4 é. AND YOU DID REFER TQ IT IN YOUR
S RZPCAT ON PAGE 1§, DID YOU NOT?
6 AL I THINZ SO, PAGE 18, MO,
7 I REFER TO 3AXTER ET AL., 77,
8 NOT =~ AND THIS IS 3AXTER 73, SAXTER ET avL.
91 77 1s THE == IS THE ONE WITH THE COMMUMITY
10 CANCER CASE.
N 9. YOU ARE FAMILIAR WITH BAXTE?R AMD FoX,
12 ARE YOU NOT?
‘ 13 A, [ HAVE %orq OF THEM [YM SRONT NF ME,
14 SIR, ~
15 2. ALL RIGHT. N2W, IF HE TAKS 24aXTER
16 AND FOX ==
7 A, ' YOU SEE, ON 2AGE 19, THERE'S Tu0
.W REFERENCES TO SAXTER. THAT'S THE PROSLEM,
19 Q- I AM REFERRING TQ THE LANCET,
20 JANUARY 31, 19757 --
21 A. FINE.
22 Q. AAXTER AND FOX TOWAID THE END. AND
23 [T SAYS, "VINYL CHLORIDE HAS 3EEN SUGGESTID
24 AS CAUSING CANCE? 2F THE LUNG AMD 12af% Ag
. | 25 MELL AS ANGIOSA2COMA NF THZ L[YZ3 AND NT=ED
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LIVZ2 SISEASSES. [N THIS STUDY, Tue
MUMAEY OF DEATHS F29)M THESE Cayusss weo:
IN SXCESS OF THOSE EXPECTED.®

a, THAT'S RUGHT, THATIs raa=CT. [T

THEREZ HAAVE 3EEN A WIDE QANGE OF nTeea §TUIIES

SINCE THEN WHICH HAVE DEMOMSTRATED THAT TAHERS
ARZI TARGET f 3ESIJES THE LIVER AND THIS

IS AELL RECOSGNIZED IN THE LITEIATURE NOW.

G. DOES THE - D12 THE PEOQRLE AT THE

CENTER FOR DISEASE CONTROL COMSIDER LUNG AND

BRAIN CANCER TO 8E CAYSSD 8Y VINYL CHLCRIDE,

IF YOU KNOQwW?

A, . WELL, ALL [ CAN TELL YIU == T
HAVEN'T SEEN ANY CATEGORICAL STATIwENTS AM
THIS. BUT THE INTEINATINNAL AGENCY Fao THE
ATSEARCH OM CANCER, ®0 4YHIZH C.D.C. IS
INVOLVED AS KIMD OF A MEMIE 2IZANIZATION,
CLIARLY ZCAGNIZES LUNG, 3TAIN AND VAREIIUS
UTHER SITES AS TARGET ORIGANS FOR VINYL
CALGRIDE INDUCED CANCER.

Q. YOU DO RECOGNIZE C.3.C. A3 ANOTHER
AGENCY wHICH SERVES A PURPOSE FOR THE W4EDICAL
COMMUNITY AND COLLECTS INFOIMATION 2aND MAXKES

CONCLUSIONS?

A, CERTAINLY, '™ VYEY FAMILIAT <[TH
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RENMELSE™

PERATICN OF C.D.€C. C.D.C., IN FACT
ISN'T  <~= I7S PRIMARY EXPERTISE [ISN'T I\
CARCINOGENESIS. NATIONAL CANCER INSTITUTE AND
NATIONAL INSTITUTE FOR JCCUPATIONAL SAFETY
AND HEALTH HAS GREATER EXPIZRTISE IN THIS AREA
AND THE INTEQNATIONAL AGENCY FQR THE 2ZSEA2CH
ON CANCER IS BASICALLY THE [NTEQMATIONAL
AUTHNRITY ON THE RECOGNITION OM RELATIAMSHISS
JETWEIN EXPOSURE TO CHEMICALS AND CAMCER, AMD

I SAID 3EFORE, THEIRE'S A WIDE RAMGE 2F

PUILICATIONS DEMONSTRATING THRE [MVOLVEMENT OF

02GANS LIKE LUNG AND 3AIM AS A CARZINGGENIC

AZ5P0ONSE TO VINYL CHMLIRIDE. AND I HAVE H4IRE
THAM == | HAVE LITERATURS HERE, IF YOU =ISH.

Qe AENRY FAULK I3 WITH THE -CENTER FJ3

DISEASE CONTROL?

THAT'S RAIGHT, YES.

AND DO YOU XNOW YMAT HIS POSITION IS

I 20M'T KNOW WHAT HIS °25[TICM IS

HYAVE YQU HAD DEALINGS WITH 142

IN MY DUZISTIAN o~

A30UT HIS ARTICLE JHIRE HE TALKS 2320u7
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PROASZAIILITY, THIISFEIRFE, I
YOU AS TJ YWHAT PERCENTASGE IF THE

CASZS NAS 3EEN ATTRIIUTED IN THE SAME =AY AS

THREE OR FOUR YEARS AGO. NOW WE'RE BEGINNING

TG 5 MORE AND MORIE QF THEM, WE'IE GOING TO

SEE MORE AND MOREZ LUNG CANCER, 3ECAUSE PEQSLE
ARE LOCKXING FOR IT NOW. S0, THEREFJITIE, I'™
UNWILLING TO GIVE YOU AN A3SNLUTE FIGURRE AS
TO TME PERCENTAGE. OF CASES OF aANGIANSARCOMA [N
WHICH AM ETINLOGY HAS 2IZEN DEMONSTRATEDH. THE

FIGURES IN THE LITERATURE SEEM TN SUSGEST

== THE LITIRATURE SEE™MS TJ SUGGTST AMYTHIMG

RANSING FROM 75 TO ASQUT 35, DEPENDING 2V
#HAT SSRIES YOU LOOK AT.

Q. V3CTIR, IN MAKING YIUR ANALYSIS 3SF
CAUSE AND EZFFECT, OF PRUZASLE CAUSE AND
EFFECT BETWEEN VINYL CHLORIDE AND
ANGIOSACOMA, YOU 3ASICALLY ARE RELYING 2N
DATA [N THE LITERATURE; ISN'T THAT TRUE?
A, CERTAINLY. DATA [N THE LITERATUIT,
PLUS == PLUS, SI1R?, [NFOI™ATIAN AN THE
SPECIFICS .OF MR, GRASSN'S EXPNSUIE AND LHERE
4E LIvED,

2. 3UT WITH ITSOECT T3 T TH

CA3ZI3 THAT YJU HAVE T2L3 uUS ASCUT 7JIdaY
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Jl. EPSTEIN - 4R,

NJT M. 3RAS3I'S CASE, 3UT THE ACCAYNTAMT I[N

CONNECTICUT AND THE 33 YEAR OLO wQMAN,

WHEREVER SHE LIVED, THOSE CASES YQU GAT E20M

THE LITERATURE.

A, COR2ECT, SIR.

Q. YOU DIDN'T SEMD QUT NUSSTISNNAIRES
YOUISELF TO SATHOLOGISTS ARAUND THE COUNTRY
AND COLLECT THE DATA YQUISELF?

NG .

1S THAT R1GAT?

NO.

SO_.THE PRINCIPAL 350URCE OF YOUR
INFORMATION ARE ARTICLES WRITTEN 3Y OGTHER
REPUTASLE DOCTORS wHO HAVE THEM PUZLISHED [N
REPUTABLE JOURNALS?

4, BUT LET ME MAKE [T CLEAR THAT uwHEN
YOU 50 TO THYE SCIENTIFIC LITERATURE, ynu
DONTT MECESSAILY 63 THERE LAGKIYUG ©22
3PINIONS. YOU GO THRSJUGH LOOKIVS FOR FACTS.
44AT 1'VYE GAT OUT OF THE LITERATYIE AIE FACTS
AND TnE FACTS ARE THIS: THERE AL A WiDE
AANGE OF CASES OF ANGIOSARCIMA [4 PEOPLE
LIVING CLOSE TO PLANTS, GNE.

TA0, TAZRE AIE ANZI03AICIM

AND OTHER MALIGNANCIES IN PEODOPLE LIVING C

ASI~pPR
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JR. EPSTEIN

PLANTS AMD PEDPLE WOIWINMG™ WITH INMDIUSTRIES

3HJIAT LATENCIES.

THREE, WE KNOw H4E LIVED HERS

A PLANT. WE KNEw THERE WERE A LOT OF

EMAISSION3. 50, WE KNOwWw NATIONAL ENVIROMENTAL

Q. EACUSE ME, DOCTOR. D0 YOU KNOW WHAT

QUESTIJIM YOU'RE ANSWERING. BECAUSE [ DON'T..

A. I CAN TELL YOU THME OUESTIOGN THAT YNU

ASKED ME IS WHAT [NFORMATION I 50T SR0M THE
LITERATURE WHICH SMAALES ME TN CIOME UP WITH
INFZRENCES IN THIS AREA,

Q. MAYBE WE'LL GO 3ACK TO THE OQUESTICM,

DOCTOR. NR LET'S 0 ON.
A ' SURE.
Q. I THIMK [ AS<ED, DO YOU ZLY ON TH:Z

LITERATURE. 1 OJOON'T THINK [ ASKED YOQU wWHAT

-

A, I SEE. I RELY ON THE FACTS IN THE

LITZRATURE.

Q. ALL RIGHT. YOU RRELY ON THE FACTS IM

THE LITERATURE.
€s.
THERIE IS LITEIATUIAE? oHI1CH INDICATES

PCCRET NF PIZQPLT N WISCOANSINM MER

ASI-PR 0004430
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TAZRC 'S ~O PLANTS AT ALL AND THEZRE'S AN
UHEXPLAINED SROUPING OF ANGIO3IARCOMAS; [38'T
THAT TRUE?

A. YES, THE MARSHALL FIELD CLINIC AQEA.

0. THAT'S RIGHT, AND THAT'S OTHEI DATA

THAT YOU CAMSIDER  --
A. M0ST CERTAINLY.
. A;D ASAIN, THE DATA THAT Yau ARE
CONSIOERING, WHETHER [T 8E 03INIONS QR FACTS
COMES OUT OF THE LITERATURE THAT YOU EAD?:
A. " CORRECT.
MR. RENNEISEN: THANK YOU,
DICTOR. THAT'S ALL [ HAVE.
THE COURT: ANY REDIRECT?
MR. VASSALOTTI: JuUST A FZu,
YOUR HONOR.
8Y MR, VASSALOTTI:
0. I0CTIR, THERE'S 2EEN SOME TESTIMONY
A30UT THZ STEROIDS. [ DIN'T 7ECALL THE FuLl
NMAME- 9F THE STEQIDS?
A, ANA3ZOLIC STEIIDS.
Q. THAT ARE A POSSI3LE IMPLICATED

AS A POSSI8uE CAUSE OF ANGIOSARCIMA OF THE

LIVER,

J0CTOR AS FART OF THE
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IRECT DR. EPSTEIN - M [, VASSALATTI

MATEI[ALS THAT WERIE PRIOIVITIO T2 YOU A17H
IEGAAD TO [NENRAAATION AN THE HEIICAL HIS™IRY
OF MR. GAS5S0, DID YONU RECII[VE LETTERS FROM
THREE OF MR. GRASSJ'S PERSONAL PHYSICIANS
THAT DATE 3ACK TO 1235372

A YEAH, I'VE GOT SEZVE2AL LETTERS 3IN
Tmls AnD, YEAn, ['YS GOT THREEZ LETTERS,

THAT!S RIGAT.

Q. AND DO THOSE LETTERS PURPORT 76
DESCRISE ALL THE MEDICATION AR 3JRUGS THAT
AERE ADMINISTERED OR P;Eécatseo TO “2. 524550
3Y THOSE DOCTORS? .
A. THAT'S CORRECT,
Q. ARE THERS

MR, RENNSISEN:I [ 03JSCT T2
TAIS LINE OF quasrrbulns.

THE COURT: ['LL SUSTAINM THAT,

MR, VASSALQTTI: . EXCuSE

YOUR HONOR.

COURT: SUSTAIN THE
OBJECTIGN.
'VASSALOTTI: YOuUR HONOR,

MAY WS APPRJACH BENMCH?
THE CCURT: SuQE.

(SIDE 34ROV 2=2CT?D.)
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M. VASSALOTTIH

VASSALOTTI: FIsST, '
LIKE TO NO WHAT THE S5ASIS GOF THE O3JECTION IS,
THE COQURT: I ASSUME 1T'S A

HEARSAY O3JECTION OF THE CASES.

MR, RENNEISEN: IT'S HEARSAY

AND IT DOESN'T FALL [M THE 4SDICAL RECHID
EXCEPTION BECAUSS THEY WSPE NOT *AIS FNR THE
2YIPNIE OF TIAEATMENTS. THEY WEIE GIVEYM TN
THIS DOCTOR FOR THE TESTIFYING. '

THE COURT: 1 ASSUMZD THAT
WAS THE BASIS =E WAS O3JECTING IN.

MR. VASSALOTTI: THERE IS A
RULE, AS I UNDERSTAND, ON THE FEDERAL AULES
OF EVIDENCE, IF DOCTOR EPSTELN SAID HE 40ULD
AELY ON INFORMATION LIKE THIS, THEN. ~--

THE COURT: WELL, [T wOuLD 2E
USED NOT FOR THE TRUTH. HE WAS SEGINNING TQ
ASK HIM ==

MO, RENMEISEN: [T'S -- 1T
DNESN'T GET [NTO SVIODENCE UNDER THE MEARSAY
AYLE.,

M. VASSALOTTI: I UNDZRETAND.
THE RJLES -- AS AN EXPZRT, IF HE #~QJULD RELY

UPION STATEMENTS SY A MAN'TS 9Z23S0NAL PFHYSIZIAW

A3 TO THE TYPE QF MEDICATION THAT 4AS
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IRECT DR, EPSTEIN - MA, VASSALATTI

PRESCAIZIED TO THAT MAM AN THFE wWays o7
DETEAIMIMNING WHAT CAUSED THZ *AN'S CANCER,

UMDER THE FEDZRAL ULES OF EVIDENCE, THAT'S

-

AN EXPEZRT'S REPORT UFON ==

THE COURT: LET ME ASX YOU
TAIS: HfAVE YOU SEEN THE LETTERS?

“R. FENNEISEN: NQ, SIR.

THE COURT: “nY O0N'T YOJU
30w HIM THE LETTERS?

MR, RENNEISEN: THAT'®'S MOT -

GOING TO CHANGE MY OPINION.-

THE COURT: I UNDERSTAND,

MR. VASSALOTTI: JUudGe, I CAN
TE;; YOU, 1 YROTE TO THE Pu4YSICIAMS, HIiL YU
PLEASE TELL ME EVERPY DIYG YU PAIESCRIAEZI OV
TAIS MAN. THE LETTE2S NEQF SENT TO ME, [ SENT
THEM4 TI DICTOR EFSfEIN.
| MR. RENNEISEN: THAT CONFIRMS
THE 3+51S FGR MY G3JECTION. [IF YQU'RE GJIMG
T3 PROVE HE HAO NO STEROIDS, YOU'VE GAT T2
ARING THUSZ DQCTCRS 1IN,

THE COURT: LET ME ASYK YOQU
THIS: INFORMATION WAS GIVEN TC THIS WITNESS
ON WHICH HE BSASED YIS OJPIMIQN, TG, FROM

»

EXPERTS WHICH IT'S TECHMICALLY HEAISAY AL
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D}, EPSTEINM MR, YASSALITTIH

U3JECTED.

THE COURT: WELL, 1'M SOING
TO REVERSE MYSELF AND ALLOW [T

(THE FOLLOWING TAXES PLACE IN
OPEN COURT.)
3Y MR, VASSALOTTI:
0. DOCTOR, DID YIU REVIEW THE LSTTERS

F0M, [ BELIEVE IT WwWAS DACTO®S QZAMSKI,

DE PERSTIA AND GILPATRICK?

A. YSS, SIR.

Q. WAS THERE ANY INODICATION LN ANY OF
TAGSE LETTERS THAT MR. GRASSO RECEIVED ANY
STEIQIDS?

A NG, SIR.

7. D0CTOR, DURING YOUR
CROSS-EXAMINATION, YOU MENTIONED THAT E.P.A.
ENACTED A NATIONAL EMISSIOM STANDARD FOR THE
EMISSIAN NF VINYL CHLORIDE IN ~-= [ THINK IT
WAS OCTORER OF 19782

A, THAT'S CORRECT.

9. © ARE YOU FAMILIAR WITH THE FINDINGS
THAT THE ENVIROMMENTAL PROTECTION AGENMCY MADS

AND RELIED UPIN AND UPON WHICH THEY 3IASED

ASI-PR 0004435
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THEIQ STAMDARD?
A YES, | WAS A MEYAERI NF AN F_2_A,
ADVISORY COMMITTEE TM4AT CAME yp WITH TH[S
RECOMMENDATION AT THE T[ME,
Q. CAN YOU DESCRIZE FOR US THE SINDIINGS
THAT wERE MADE BY E.P.A, AND JPON “HICH THEY
BA5E THEIR CONCERN AZQUT EMISSIIN GF vinrg
CHLORIDE?
A. YES, 1 THINK [ CAN.

MONITORING STUDIES ?Y THE_

ENVIRONMENTAL PROTECTION AGENCY IN 197% HAQ

CEMONSTRATED AVERAGE LEVELS OF 17 2ARTS PSER

JILLION IN THE VICINITY OF A RANGE OF PLOTS.
IT WAS ASSYMED == T wa§ 25 [EVED THAT EQUO
POINT SIX MILLION PEQPLE [N TWE ynN|TED STATES
MERE LIVING IN THE VICINITY GF oLaNTS wI™w
EXPISURES OM THE AVERAGE -- | 985 voul
PARDION -- OF A3JUT 17 9ARTS 223 SILLIANN.
qQ. THAT'S PEI 3I1LLION?
A. . UPER 3ILLINNM ['M TALKING A23uT uda4.
THE EMVIRONMENTAL PROTECTION AGENCY ESTIMATED
THAT #ITH THIS LEVEL OF EXPOSURE, ONZ COuULD
ANTICIPATE 9ETWEEN ~-

' MR. RENNEISEN: YOUR HONOR,

AT THIS POINT, I 08JECT. [T'S THE JPIN[AN OF

ASI-PR 0004436
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’ . o1 £ BSGULATORY AGINCY WITH —--

. 2 THE WITNSESS: THASSE 23%
3 FIGURES -~
4 - MR, VASSALOTTI: YOUR HCNOR,
58 1(7T's EXACTLY THE PQINT. IT'S A FINDING OF A
6 GOVERNMENT AGEMCY AND [T CLEARLY FALLS wITHIN
7 THE EXCEPTION OF RULE 303%2.

8 THE COURT: ALLOWER.

? OVERIULED. LET'S PRNCEE=D.

10 ; THE WITNESS: THE
" ENVIRONMEYTAL PNTECTIOM AGENCY CALCULATED
12 THAT ~ITH THIS XIND OF LEVEL OF EXPO3U2E,
, 13§ THASr COULD ANTICIPATE 3ETWEEN LESS THAY ONE
4 AND TEN ANGIOSARCOMAS A YEAR. FIR THESE
15 GR0UNDS, THEY FELT (T WAS ESSENTIAL TQ REDUCE
16 THE LEVELS OF VINYL CHLORIDE EMISS19N. THE
7] NEW STANDARD OF THE ENVIRONMENTAL PROTECTIIN
13 AGEMCY wWAS DESIGNED TO REDUCE THE SMISSIaon 3Y
19 30 PERCENT.
20 NOW, WE WEIE TALXKING THERE
21 A89UT 17 PARTS PER BILLIAN. AND OY THé 17
2 PARTS 9ER 3IILLINN LEVEL SOREAD OVER FAUR
23 POINT SEX MILLION PEOPLE, UP TO TEV
24 ANGIOSARCOMAS A YEAR WEZE ESTIMATED. WE'RS
Q _ 25§ oW TALKING IN THIS [NSTANCE -~ .'.—.‘ELL.,

AST~PR 0004437
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. L PERMAPS THIS ISN'T == ThIS I3N¥'T IN
Q 2 RESPONSE TN THEZ QUESTION. )
3 THE COURT: WELL, LET IT 18E
4 IN RESPONSE TO THE QUESTION, o OTHERWISE YAU
3 caN'T.,
3 3Y MR, VASSALNTTI:
7 Q. THAT #AS 4Y NEXT QUESTION, D0CTAR,
8 THE E.P.A. CONSIOERED LEVELS JF 17 PARTS PER
’
9 3ILLION IN THEIR FIMDINGS UPQ'l WHICH THEY
10 3A3E THEIR STANDARDS; IM THIS CASE == AND
N IS IT TRUE THAT BASED UPON THOSE LEVELS OF
12 EAXPOSURE, THE E.P.A. CONSIDERED THAT THERE
’ . 13 wAS AN EXCESS RISX OF ANGIOSARCOMA AS A
14 RESYLT OF THE VINYL CHLORIDE EXPOSURE?
15 LA, CORRECT, SIR.
16 0. AND THE LEVELS WE'RS TALXING A30UT
17 IN THIS CASE A2E IN THE PARTS S€3 MILLIAN --
18 NHEN | SAY THIS CASE WE'RE TAL&IJG A9yT
19 SRASSN -- THAT YQU'RE 315 1M6G Y2UT IIENION
20 94?2
21 A, 3ASED ON THE DATA WHICH HAVE IEEN
22 SUJMAITTED TO ME 2Y DOCTOR PESKIN, THAT
23 APPEARS TO 3E THE CASE. EVEN THE DAMES AND
24 MOORE DATA #0ULD 3E COMSISTENT wITH THE
Q ) 5 ESTIMATE OF THE E.P.A.
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! THE COURT: AMYTHING FUlIT~Z2?
, ? MR, VASSALATTI: YOUR HACM S,
- 3 EXCUSE ME. |
4 BY MR. VASSALOTTI:
3 Q.- Doéroa EPSTEIN, THERE HAS SEEV 304E
6 MENTION OF ARSENIC SEING USED IM PESTICIDES.
7 00 YOU HAVE ANY INFORMATION WELATING T
8 SHOWING THAT. ARSENIC OR ARSENIC COMPOUNDS
9 CONTAINED IM PESTICIDES ARS CAUSEOILY RELATED
10 TO ANGIOSARCOMA OF THE LIVER?
'n A, ARSENIC CERTAINLY IS A CAUSE 2F
12 ANGIOSARCOMA., AND IF THE ARSENIC I§ --
, S & WHETHER [T'5 CO\IMTAINED IN A PESTICIDE QR aNY
14 OTHER FPIIDUCT, [ WOULD CERTAINLY w€IS™ T2

15 CIAINSIDER THIS.

16 Q. ubcroa, IF == AND I SAY IF 3E2AuSE
17 IT HASN'T SZEN SHOWN == SOMEONE LIKE NR.
8 | 534550 HAD 3EEN EXPOSED TO SGHE UNXNOWN
19 LEVELS GF PESTICIDES THAT CONTAINZD ARSEMIC
20 AND WAS THEN EXPOSED TO THE VINYL CHLORINE
21 THAT WE'VE TALKED A30uUT IN THIS CASE, IS
2 THERE ANY MEDICAL EVIDENCE QR SCIENTIFIC
23 EVIDENCE T9 INDICATE THAT TWE TwH CAMCE=Q
24 CAUSING AGENTS WOULD WORK TIHAGETHEZ?
Q B L3 W WELL, LET ME ANSWER THIS GEMERALLY

- . . ASI-PR 0004439
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ANy THEY SPECIFICALLY., FROM A GENERAL

STANDPQINT, WE HVE VERY, VERY SUSSTANTIAL

LITERATURE TO SHQOW THE EFFECTS OF A CHEMICAL

CARCINOGEN. IT CAN 8E WHAT WE CALL SINOGISED.

THAT'S THE EFFECTS CAN 8SE MULTIPLIED 8Y

EXPNSURE EITHER REFQRE N8 AFTERWASNS Ta
ANOTHER CHEMICAL OR T2 ANOTHER CHEMICAL
CARCINOGEN. AND THERE'S 4 LOT GF LITERATUIE
QN_TH!S PRACTICE
8UT LET ME B8E MQARE SPECIF}C
AS FAR AS VINYL.CHLOQIDE‘IS CAONCERNED.
THaéE'S CNE VERRY CRITICAL

EXPERIMENT WHICH [ VERY MUCH REGRET THAT I

NEGLECTED TO INFORIA THE COURT AS0UT THIS
MORNING WHICH YODU JUST TRIGGERZD ME. AND THAT
IS A STUDY BY A DOCTOR RADICKE FIOM
CINCINATTI WHICH WAS RSPNRTED AT THE
CONFEREMCE, A GOVEINMENT COMFEIENCE I8 VINYL
CHLORIDE I[N THE SPRING OF 1790, AND WMAT SHE
DID 4AS QUITE FASCINATING IM THIS ZANTEXT.
SHE TOOK SOME RATS, SPAYED OR NSUTEISD 2ATS
AMD OOSED THEM JITH ALCOHOL, MONE
NON-CARCINOGEN. 3HE THEN GAVE THE RATS uHlcH
4ERE DOSED WITH ALCOMOL SOME VINYL CHLORIIE.

AND THE RAT3 WAHICH HAD VINYL CHLORIDE WITH

ASI-PR 0004440
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ALCOMIL PRE-TIEATVENT 5NT & SINAGISTIC FEFEZ
I RELATION TO TWO THINGS: A VETY, Vvaly,
MARKED INCREASE IM THE [NCIDENCE OF
ANGIOSARCOMA AND AN [NCRIASE IN HERPATIC
CANCERS #HICH ARE DIFFER FRCM ANGIOSAICOMAS.
SO, THE PRE-TREATMENT, THE ™MODEST
PRE-TRAEATMAZINT OF THE RATS wITH THE EJUIVALEINT

-

OF A FEW DOU3LE MARTINIS AND #HAT -AVE YOJU

- I HAVEN'T TRANSLATED THE DOSE INTO EXACT

ALCOHOL CONCENTRATIONS MASSIVELY

SINOGISED THE INCIDEMCE OF ANGIOSARCOMAS OF

THE LIVER 1IN ATE AND ALSO HEPATIC CANCER,

THE COURT: CAULR YOU DEFINE

SINOGISEN 50 EVERIYONZ XNAWS WHAT THAT TERM IS.

THE WITNESS: ['M SCRY, I
SHOULD HAVE DEFINED MY TERMS, LET US SAY YIu
AAVE AN AGENT == LET'S SAY YOU G&GlV:Z
30ME33DY =-- YOU GIVE A PQPULATION OF RATIE A
DOSE OF CNE CARCINOSEN WHICH GIVES THEM TEN
PERCENT CANCER, OKAY, AND A DQOSE OF ANOTHER
CARCINOGEN WHICH ALONE WOULD GIVE FIVE
PERCENT. SO, YOU'D EXPECT WHEN YOU 2UT THE
TWO TOGETHER, YOU'D GET 15 PERCENT, «IULIN'T
YOU. THAT WOULD 3E AN ADDITIVE EFFECT. TSN

PZRCZNT QF CANCER [N OHNME SET OF EX2EITS. YUY
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, ) 5ET TEZN PERCENT FROQW THE CHEMICAL. ANMOTHER

ZT OF EAPZRTS, YOU GET ANOTAER FIVE PIRCEIANT.
BUT, IN FACT, WHEN YOU PUT THE T®0 TOGETHER,
IF YOU GET 15 PERCENT, THAT MEANS IT'S A

MULTIPLICATIVE ACTION OR SINGGIST EFFECT. SO,

A SINOGISTIS EFFECT IS GREATER TWAN YQU COULD
ANTICIPATE FROM THE MERE ADNITIAN OF THE THO
THINGS TOGETHER. SO, ALZAHAL 9Y ITSELF (S

-~ THE LITERATURE ON THE CAICIMNNGENICITY OF
ALCOHOL IS COMPLEX WHICH I REALLY ®ON'T
OEVOTZ ANY TIME TO. 3UT A SMALL PRE-TREATMENT
#ITH ETHYL ALCOHOL PRODUCED A VERY, VERY
MAJOR INCREASE IN THE CARCINOGENIC EFFECTS OF
VINYL CHLORIDE.

NOW, FOR THIS REASON, I THINK
4HAT WE ~- WHAT WE NOW HAVE TG CANSIDER IS
WHETHER =-- THE POSSISILITY AS TO WHETHER IF
HE YAD EXPOSURE TO ARSENIC OR [F HE HAD
EXP0SURE TO OTHER CARICINNGENMS N2 SOME NON-
CARCINDGENS .AT DUPANT, WHETHER THESE MI4HT
POSSIBLY HAVE CONTIIRUTED SOMEWMAT, WE'IE
JZALING WLTH A PRIME CAUSE wHICH IS THE VINYL
CHLORIDE. I[N MY GPINIOW, THE VINYL CHLORIIE
IS THE AGENT FOS WHICH THERE [S A SUBSTANTIAL

PRUBASILITY., BUT [I'M UNWILLING TO SXCLUDES THEZ
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EACT THAT AM_EXPGSUSE NF POINR EXPASU2E T
AISINIC. 0 PRIN2 EXPISURE TO SAME NF THESE
OTHER AZEMTS MAY HAVE HAD AM ADDITIONAL
CONTRIIUTORY ROLE. AND NONE REASON wWE ™MAY wt;Q
TO CONSIDER THAT IS SECAUSE OF THE WHOLE
MISTORY. WE DO XNOW AT DJUPOMT, HE A3 IX203ED
Ty OTAER CAEMICALS, ALTHOUGH 4Y LEVEL CF
INFORMATION ON THE NATURE OF THIS EXPISURE 1S
~OT OF A HIGM ORDER. NONE OF THESE AGENTS
‘ﬁHlCH ME WAS EXPGSED TO AT nupdur HERE KNOWN
TO IMDUCE ANGIQSARCOMA OF THE LIVER, HOWEVER.

THE COURT: LET'S P223CzED.

‘ MR. VASSALOTTI: [ HAVE
NOTHING FURTHER, YOUR HONOR.

THE écu%r: SEDIRELCT  --
RECR5SS.

AR .. QENNEISé-\l: THAML YAQU.
RECRISS~EXAAINATION
8Y 4R. RENNEISEN:

)

-

-4

MERE, THIS SINOGISTIC EFFECT YOU
JuST TALKED A30UT, THAT APPLIES TO EVERY3IDY,
DQOESN'T IT, NOT JUST MR, GRASSC?

Al AHAT APPLIES TO EVERY3OOY?

Q. A SINOGISTIC EFFECT MHEN r%saevs A

CZRTAIM COVBINATION OF CHMEMICALS 922 Doyss IS
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A CONDITION TrAT I3 PRISENCE [t ATS aAMD
PEZJPLE AND CHIMPANZZIES AND EVERYSME ELS

[SN'T 172

AL YOU CAN DEMONSTRATE SINOGISTIC
EFFECTS.

3. IN ANY30DY, [SN'T THAT TRUE?

A, IFf SNE MAS THE APPOCPRIIATE
CONDITIONS FOR THE [NDUCTION OF THE SINIGISH,
SURE. TNO MUCH EXP0SURE TO A PARTICULA?
CHEMICAL CARCINOGEN WHICH [MOUCES A

CARCINOGENIC EFFECT AND IN A2DITINN TO THAT,

SOME JTHER CHEMICALS CAM SINQGISE. AND WE 20

MAVE THE LITERATURE ON TrHIS 30ThH IN AMIMALS

AND FUMANS. [ D0N'T <iOW [F THIS IS NHAT
“YOU'RE ASKING ME.
Q. THAT'S FINE, DOCTOR. HOW MANY CASZS

OF ANGIOSARCOMA DID THE E.P.A. FIND WITHIN
THOSE FOUR POINT SIX AILLION PEOPLE w40 LIVE
AROUND PVC PLANTS?

Al I DONM'T THINK AT THE TIME THIY HAD
BONE ANY STUDIES. TREY WESE —= THAT
PARITICULAR - --~ THAT IEPNIT, THE SO CALLED
STAR REPORT IN 1975, BASICALLY D13 T#Q THINES:

IT LISTED ALL THE KNOWN CASIS 2F ANGIGSATI+A

“And 1T O INCLUDED ALSD THUSE TWQ CASES =ITH

ASI-PR 0004444
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S40aT LATENCY PER160S AND ALSQ THEY 2870273
ON 4OMITORING AMD MCOELING STUDIES. AND AMONG
OTHER THINGS, IT REPQORTED N A STUDY BY THE
AMERICAN PU3LIC HEALTH ASSOCIATIAN OM THE
NUABER OF PEOPLE LIVING IN THE VICINITY QF
PLANT5. THEY PUT ALL THE DATA TOGETHIR AMD
SA10 ON THE 3ASIS OF OUR MONITORING DATA, WE
THINK THAT THE LEVELS OF VINYL CALOXIDE IN
FEJPLE LIVING CLGSE T3 VINYL CHALGRIDE PLANTS
IS ON THE AVERAGE 17 PARTS PER 3ILLION. &E

SSTIMATE ON THE 3ASIS OF THE AMERICAN PUILIC

HEALTH ASSOCIATION DATA FOUR POINT SIX PEQPLE

LIVE IN THESE AREAS. THEY PUT THE TwQ

TOGETHER AMD THEY CAME UP HITH-THESE
ESTIMATES.

NOW, 1I'™M WILLIMG TO CRITICIZIE
TYESE ESTIMATES. I THINMK [T'S VERY DIFFICULT
TO 4AKE THESE OQUANTITIES TALKE THZ DIFFEIENT
ESTIMAATES. 3UT THZ 3EST GIOVERMNMENT ESTIAATEZS
AT THE TIME WAS W& CAN ANTICIRPATE IN THE
COMMUNITIES BET#EEN LESS THAN ONE ~-- M
DION'T SAY HMOwW MUCH LESS THAM ONE JP TC TEN.
THAATYS A BROAD RANGE. WHEN IT'S LESS Td4AN INE,
IT COULD 3E ZEXRQ POINT ZERRC ZERD ONE. GOD

KNOWS. 3UT THEY WERE CONCERINED A3INUT IT

ASI-PR 0004445
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InDUe4 TO SAY AN TH=E 1ASIS OF THESE FINIINES,

ne ARE DETERMINED TO LIAIT THE AMOUNT OF

EALSSIOM3 FROM PVC 39 PERCENT.

Q- AND YOU WEREN'T CONSULTANT AT THAT

TIME?

A, I WAS OPERATING ON E.P.A. AT SEVERAL
I WAS A COMSULTANT AND EXPERT WITNESS IM

THEIR SPECIAL CANCER HMEARIINTGS ON OESTICIDES

BUT | WAS ALSO A MEMBER OF THE ENVIRONMINTAL

HEALTH ADVISNRY COMMITTEE AND A SYICOMMITTIE

AHICH WAS CONSIDERIMG SOME OF THE DATA wwlCH

WE WERE LOOKING AT.

G- AFTER THIS ESTIMATE WAS MADE, DD

ANT30DY GO JUT AMD FIND OUT HOW MANY CAS3ES

THERE JERE?

Al WETRE DOING JUST THIS KIND OF THIMG

NQw, SECAUSE THEREZ HMASN'T BEEMN --

Q. WHQ IS WE?.

Al WE ARE CONSIDERING HERE IN THIS

‘COURT ==
THE COURT: I THIMK HE wanmTS
TO XMON WHO IS WE.
THE WITNESS: WE [N THIS
CONSIDERING JUST ONE OF THES

MR, GRA3589D,

ASI-PR 0004446
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BY AX. RIMNEISEN:

Q. YOU 4EAN IN TA[S. 20047

A. WE ARE CONSIDERING ONE COMMUNITY'S
CANCER CASE. THERE. YASN'T SZEN A SYSTEMIZED
STUDY OF THIS WHOLE PROSLEM QF COMMUNITY
CANCER. 2UT THE ENVIRONMENTAL SRQTECTIIN
AGENCY WAS CONCERNED SI1X YEARS AGD 3Y THE
FACT THIS THIS LEVEL OF EXPOSURE COULD
PROJUCE UP TO 120 CANCERS EVER]Y YEAR. NOU,
IT'S IN ADDITIOV TO --

Q. IT'S PRODUCED TEN CANCERS?

A, -~ WELL, THIS WAS THEIR ESTIMATE.
SHORTLY AFTER THAT, LEVELS WERE PRODUCED. NOW,
THERE HAVE 3ZEN STUDIES WMICH [ 2EFEIEI TO
THIS MORNING,, QUITE APART S30M THE
ANGIDSARCOMAS OF EXCESS SR4IN TuMoas 9F
LIVING IMN THE VICINITY OF PLANMT. NQW, T CcAvrT

GIVE YOU ABSOLUTE CLEARCUT ANSWESPS TO THIgE

kL

THINGS 3JECAUST WE DON'T LKNOW. ALL %E RKNOW 1V

b

THIS CASE IS SOMEATZIDY WAS SXPISED TI LEVELS
CF VInNYL CHULCRIDE wHICH APPEAR TJ HAVE 3IESN &

GREAT OSAL” HIGHER THAN THOSE WHICH CONCERNED
THE ENVIBONMENTAL PROTECTIOMN AGEMCY SJ MUCH

AS TO QRDEZR INDUSTRY T2 REDUCE ITS EMISSION

BY S0 PERCENT. TsAT SPEAXS FNAR ITSELF.
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ALL R18HT. [ H5A2D YOU SAY THAT,
ANY30DY CMECXED THAT JATA? D0 #E, TS
[WFGRMEY PUBLIC, THE DOCTAR EPSTEIMS OF THE
WORLO, THE MEDICAL COMMUMITY, E.P.A., KNOU
40w MANY ANGIGSARCOMAS ARE [N THAT GROUP OF
PEOPLE?
A. ONE OF THE THINGS IN THIS COUNTRY IS
WE DON'T HAVE A NATIONAL TUMOR INBEX. WE
DON'T XKNOW THE CAUSE 0OF DEATH OF EVERY3INOY IN
THIS COUNTRY. WE DON'T HAVE AN AUTOPSY 0OF

EVERYRODY IN THIS COUNTRY, PEAQPLE == 1IT'S

IMOOSSIBLE TN AMSWER THAT, WE DO HAVE SyuaviEys,

FOR INSTANCE, THME THIQD NATIONAL CANCEQ

SURVEY OR THE SEARS PROGIAM. THESE A9E 3ASZD
OM TEN PERCENT OF THZ AMERICAN SQSULATIONM. [N
CONMECTICUT, YOU MAVE A GJIOD TUMOR REGISTRY.

I CAN'T ANSWER YOU THESE QUESTIONS, 3ECAUSE

nE DON'T HAVE A DATA SANK IN THIS ZOUNTRY
WHICH GIVES YOU INFORMATION ON 3IRTH TO DZATH,
INCLUDING AUTOPSY OM EVERY SINGLE OME OF THE
220 MILLION AMERICANS.

Q. I WAS ONLY ASKING A3JUT FOUR MILLIOY

FOUR POINT SIX MILLION PEQPLE THAT |

THOUGHT THAT YOU AND THE € _p_.2, %EQ

COMCERANZID A3ACUT.
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, . L A. SIR, WE DON'T MAVE A DATA 9aNg
2 COVERING THE #HOLE OF THE U.S. THERE ARE
3 CONCERNS OVER A WIDE RANGE OF I[SSUES, NOT
4 ONLY THE VINYL CMLORIDE ISSUE. THE COMCERN
5 THEN RELATED TO FOUR AND A MALF “ILLIOM
6 PENPLE AND | THINKX ['M 3EING IESSTITIVE AND
7 THZ CONCERN WAS ADEQUATE TN 2SSULT IN THIS
8 REDUCTION.OF EMISSION. 3JUT THEIE 4aSN'T @zcw
? A SPECIFIC FOLLOW UP OF réess FAux POINT SIX
10 MILLION PEOPLE, THERE HMASN'T 852N A JSTAILED
n FOLLOW UP OF THEM. THERE HASN'T SEEN A FOLLOw
12 UP OF THE PEOPLE wHO WERE GIVEN VINVYL
‘ 3 CHLORIDE AS AN ANESTHETIC AGENT.
3 .
14 Qe SINCE THERE'S NO FOLLOW UP TO FIND
13 OUT WHAT HAPPENS TO THIS FOUR POINT SIX
16 MILLION PEOPLE, IS IT SAIR THEN, 3JACTAR, T9
17 SAY, WE 95N'T KNOW WHETHED THERE'S A HIGHER
18 INCIDENTCE OF ANGIOSASCOMA CLOSE T0 SOLYVINTL

19 F pPLANTS 0OR MOT?

20 AL I THINK ON THE 2AS515 2F THE A3SENCE

21 OF INFGRMATIOM, THE ANSWEI J0ULD 3E YES.

2 HOWEVER, AS ['VE INDICATED, I GAVE YOU 3 LIST

23 OF A WHOLE SERIES OF ANGIOSARCOMAS, wWHICH RAD

24 OCCURRED IN PEOPLE LIVIMNG IN THE VICINITY OF
Q_ _ 23 ?LA.\'fS. THAT IS --
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0. YNAUIVE GILVEM ME C[5uT NyT NF £nyz
PAINT FOUR MAILLIGCN PEQSLE?
A. NO, SIR, I HAVEM'T, ['VE GIVEN Y2UJ

EIGHT OUT OFf A VERY SMALL NUM3ER QF THE TOTAL

NMUMSER OF ANGIOSARCOMAS WwHICH ARE RECOGNIZZD.

OF THE TOTAL NUMARER OF ANGIOSARCCHAS THAT ARE
RECOGNIZE W€ HAVE, I 40uldD SAY, A FAIRLY
SUBSTANTIAL NUMBER OF COMMUNITY CANCERS.

Q. HOA MANY QUT OF FOUR POINT SIX
MILLION?

A. FOUR POINT SIX MILLION IS YOUR
DENOMIMATION. )
Q. THAT'S YOUR NUM3se,
THE COURT: LET'S NAT ARZUE
GACK AND FCRTH. LET'S GO ON. LET'S OVE ALANG.
MR . RENNE[SEN: 1 HAVE NO
FURTHER GUESTIONS, JUDGE.
THE COURT: ANYTHING FURTHER?
MR. VASSALOTTI: JUST ONE
SUESTION,
3Y mR. VASSALOTTI:
Q. DOCTOR, I FORGAT TO ASK YOU, WHEN
YOU REFER TO THOSE LETTERS OF DNCTAR QGZAMSYI,

20CTOR 2E PERSI[A AND DOCTOR GILPATRICK,

DO0CTOR, IN YOUR POSITINAN AS A SBHYSICTAN 29D
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. * TAXOCOLUGIST STUDYIHG CAJSAL CONNECTIINS -

CAUSAL RELATIONS 3ETWEEN CHEIMICAL SU93TANCES
AND CANCER, wWOULD YOU ORDINARILY RELY UPON
THE REPORTS OF PHYSICIANS OF THE VICTIMS QOF

CANCEZR THAT YQU WERE STUDYING [N FORMING YOUR

OPIMION,

MR, REMMEISEN: nNRyscTInM, I
DIDM'T “YEAR ONE OQUESTINM ASKZID A3HYT TWAT
SUSJECT.

THE COUIT: I SUSTAIN THE
U3JECTION, UNLESS YOU REPHRASE YOUR QUESTIOM.

MR. VASSALOTTI: YOUR HONOR,
[ '™ REFEIRING 8SACK TO -~-- 1 AGREE
wHOLEHEARTEDLY THAT MR. RENNEISEN OI1D NOT
HROACH THIS SUSJECT IN HIS RECR05S. THIS IS A
MATTER THAT [ OMITTED W“HEN [ -~ #WHEN |

EXAMINED DOCTOR EPSTEIN IN REGARD TO THIS AND
/

I WANTED TO TIE UP A LONSE END. THAT'S THE
ONLY PURPOSE.

| THE COURT: ALL RIG=T. [°'LL
LET YOu 20 IT.
3Y 4%, VASSALOTTI:
Q. DICTOR, IN YOUR CAPACITY 0OR PO3ITIAN
AS a PARAYSICIAN ENGAGED IN THE STUDY GF
TOKICILIGY AND CONSIDZRAING THE QUESTINIS IF

ASI-PR 000445,
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THE CONNECTINN RETWEEN CAMCER CAaUSIMS

CHEMICALS AND DEVELOPMENT OF CANCER, 4OuL)

YOU ORDINARILY RELY UPON LETTEZ®S WRITTEN =30M

PHYSICIANS. OF THE VICTIMS OF CANCTR THAT vny
WERE CONSIDERING WHEM SUCH PHYSILZIANS REIPOIT
TO YOU INFORMATION REGARDING THE
ADMINISTRATION OR stscaxpr{an GF ant
MEDICATIONS TO THE PAINT?.

MR. RENNEISEN: YJUR HONOR,
I'LL STIPULATE THE ANSWER IS YES, SO THZ
DOCTOR DOESN'T HAVE'TQ AMSWER THE QUISTION.

THE COURT: -ALL 2IGHT.

MR. VASSALOTTI: THANK

THE COURT: THANL YIU.
ANYTHING FURTHET NOW?

ALL 2IGHT. DOCTIR, YNu
STE? 30w N.

THE w#]ITNESS: THANS YSU, SIR.

THE COURT: aHY DONfT YOU JUST
STAY RIGAT WHERE YQU ARE FQR TAE TIME 3S1ING.

THE COURT:I LAJIES AnG
GENTLEMEN,-GOOD TIME FOR 3T3P FOR THE 3AY.

AS 1 HAVE CAUTIOWNED YQU
BEFORE AND WILL CAONTINUZ TO CAUTIOM YZ2U

SURING THE COURSE OF THIS TRIAL, uMTIL T=IS

ASI~PR 0004452




REDIRECT PE = ! MR, VASSALOTTH

CA3SE I35 3u3AlITTED TO YOQUJ FOR DJELIZ2ETIATIING,
YOU MuUST HOT J1SCuSS THIS CASE «ITH ANYJINE 353
REMAIN WITHIN HEARING OF ANYONE DISCUSSING
IT. NZITHER SHOULD fou READ ANY NEWSPAPER
ARTICLE, LISTEN TO ANY RADIO BROADCSAST, NOR
VIEW ANY TELEVISION PROGRAM WHICH DISCUSSES
THIS CASE.
IF, MOWEVER, YQU S=OUL?

JECOME AWARE OF ANY SUCH STORY, ARTICLE 02
NEWS REPIRT, YOU ARE TO REPOAT THAT MATTE? TO

. 4E IM MY CHAMBERS AT YNUR EARLIEST

OPPORTUNITY SO THAT WE MAY DISCU3S IT.

NEECLZSS TO SAY, 3HOULD YOU rAVE SUCH
EAPOSJURE, YOU SHOULD NOT MENTION THAT FACT T2
ANY OF YOUR FELLOW JURQORS. Y3dJ ARE TQO KEZP
AN CPEN M4IND AND YQU MUST NOT JEC!D% ANY
ISSUE IN THIS CASE UNTIL THE CASE 1S
SUBMITTED TO YOU FOR YOUR DELISERATIONS UNIER
THE INSTRUCTICNS OF THE COuaT.

HEYLL STAND IN TECESS N0y
UNT!L TOMCRROW MOAIN[NG AT €:30,. WwAVYE A

PLTASANT EVENING,

(IECESS FIR THE DAY.)

0004453
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5 o 1, STEPHEM J. DANER, OFFICIAL
6 I COoulRT REPOATER FOIR THE UNITE) STATES DISTRICT
7 COURT, FOR THE JiSTRICT OF NEw JERISEY, DO

8 HERESBY CERATIFY THAT THE FORESIING MATTER IS5 A

9 TRUE AND ACCURATE TRANSCQIPT OF MY

10 STENOGRAPHIC NGTES TAKLEN AT THE TIYE AND

12
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n BLACE HEQ;}N EFNIE SET FORTH,

15
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17 CFFICZIAL U. S. R

i

PURTER

:: JATE: ’/};‘X‘/ | -
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