Law OFFICES

KELLER AND HECEMAN 1P

P s Srmwy o W SOBLANE AL ST 1G0T 1R SMEILA A MILLAR HARTHA € HARRAFCSE BEIENTIFG BTAFF
v L re L e AT O
Snk o SRR un AW
SLITE BUO WEST e o BaRYe'Y Bovat MEELE B DONATH DanIEL 5 DIXLER #i B
. FPntn il 6 ones DS drvews BaviE & o N GHARLES v SRECER w §
wasHINGTON, DC 2000 M e SEAN PHILIBRE MOMTFORTSS FREDTRICK A ETEANNE ROBEAT A MATHEWS ®u O DaBT
P ek R 2Ad 0" Eamwah TaoNAR G BERGER © HOHN & MOODENMAN Fr D
TELEPHOKE (202) 434-4100 P e DauLraaN k ShENCER N ra Ty WOWLY MUTMIRE FOLEY
i WiLLiAW L KOVALE CATHEMINE ‘.‘NQIL.‘N ﬁlmb.w&l\‘m ZEBINRRT™ JANETTE HOUK Pu O
- » N‘AN w HAF L v A
FacsimiLe \2_02) 4044640 ??sa%i:‘":‘&‘:“o“" [k e NEARD O LESTER BORCDMERY P B
ATALET | \
L N RIS ., B Ry e e e
o o 4
BotiEvanp Louia ScuwipT 87 Er I R -, Yorm £\ RORE et MIGMAZL T FLOGD P D
B 1040 B.‘—‘.!!L! rik f DUBECH .NILLI.I [ T8 AULA DEZA® ANDREW B JOVARGYICH Fr D
FETEA L DR s CRLT ARTHUR B GARNETT 11 JOHNE W ORI, SR CUGEMA M BRATWELL P D
LELynon EROZE P ieriy e LAY Mehr e roeray Laad
Terernorns D2(E) 7022 D2 B0 WRENCL ® maLmRiN SUIA AFTH 8 HARRE RO L CHEMAULT® —
.Ac‘-"".s Fllniviad c°=3 'ac?.gc!,%"y"°°° 5'9"‘ > :A"’““ - TOLECOMMMIE ATIONE
HERA WANN re L Gl yod -
Facgrixioe P} 738 53 @& E DOUSLAR JARRETT JBANLG EYLVAIN uvﬁn‘mm‘ ENGmETR
SMOT ADMITTED N D C WRITERS DINEET DiAL NUMBER
OREMDENT BAUSSELE
February 19, 1997 (202) 434-4141

de la Cruzekhlaw.com

Hasmukh Shah, Ph.D.

Chemical Manufacturers Association
1300 Wilson Boulevard

Arlington, VA 22209

Dear Dr. Shah:

It was a pleasure to speak to you and Wendy Sherman on
February 13 concerning EPA's carcinogen risk assessment project
as well as the vVinyl Institute's interest in changing the
reportable guantity limit for vinyl chloride under the
Comprehensive Environmental Response, Compensation and Liability
Act (CERCLA), Some background materials expanding on the points
I made during our conversation are enclosed.

I appreciate your time and agree that you, Wendy, Frank
Borrelli and I should meet in early March to update each other
and explore these matters in more detail. Would the afternoon of
March 5 be convenient? If not, would March 4 or 7 be agreeable?

We look forward to confirming a meeting date. In the
interim, if you have any comments or gquestions or I can be of
assistance, please do not hestitate to call.

Cordially yours,

Peter L. de la Cruz

Enclosures
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DISCLAIMER

This document has been reviewed in accordance with U.S. Environmental
Prorection Agency policy and approved for publication. Mention of trade names
or commercial products does not constitute endorsement or recommendation far

use.
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PREFACE

This report summarizes and eavaluates information on the potential
ca:cinogenicity of a substance designated as hiazardous under Segtion 101 (14)
Bf the éomprehenaive Environmental Response, Compensation and Liability Act of
1980 (CERCLA). Pertinent epidemiclogic and toxicelogic data were obtajined
through on-line searches and from hard-copy sources. On-line sgazches were
extended as far back as the data bases would allow. Retrieval of historical
data was accomplished through searches of hard-copy sources and bibliographiea
of relevant publications., Every attempt has been made to rely ﬁpon primary
publications as opposed to data summaries or abstracts containcd in secondary
sources such as monographs, aurveys, review articles, criteria documents, etc.
The con-line data bases that were searched included CHEMLINE (National Library
of Medicine [NLM]), RTECS (NLM), Toxicology Data Pank {NLM), TOXLINE (NLM),
CANCERLINE (NIM), and Chemical Abstracts (DIALOG Information Services).

Unpublished data were not used in this evaluation.

The Agency’s Methodology for obtaining, evaluating, and ranking CERCLA
potential carcinogens is described in the Technical Backg:ound-nocumént to
Supﬁort Rulemaking Pursuant to CERCLA Section 102, Volume 3, April 26, 1988
(EPA/GOO/B-Bé/OSB). This document revises the previous methodology document
of 1986 according to the public comments received on the March 16, 1987 Notice
of Proposed Rulemaking (52 FR 8140). The Methodology for Adjusting reportable
‘quantities is described in the Technical Blckéround Document to Support
Rulemaking Pﬁrsuant to CERCLA Section 102, Volume 1, March, 1985, and is also
summarized in Volume 2, August, 1986, and Volume 3, December, 1986. The EPA’'s
Office of Emmrgency and Remedial Response (OERR) has considered this
evaluation in adjusting reportable quantities pursuant to CERCLA Section 102,
This report is consistent with the revised methodology. It draws largely on
information supplied by the Syracusé Research Corporation in 1984 under EPA
Contract No. 68-03-3112. Due to the amount of time elapsed batween the

original work performed by Syracuse Research Corporation and the present
. 1
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effort to produce this document, Environmental Monitoring & Services, Inc..
under EPA Contract No. 68-03-3182, has been involved in an extensive review of
all the Syracuse documents. In some cases, this review involved updafing the
.information provided but it was primarily a quality nssu:nﬁce aeffort, The

present document is a result of this effort,
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Vinyl Chloride is a human carcinogen, classified as weight-of-evidence Group A .
under the EPA Guidelines for Carcinogen Risk Assessment (U.S. EPA, 1986a).
Evidence on potential carcinogeniecity from animal studies is "Sufficient," and

the evidence from human studies is "Sufficient.®
The potency factor (F) for vinyl chloride is estimated to be 18.1
(mg/kg/day)'l, placing it in potency group 2, according to the CAG's

methodology for evaluating potential carcinogens (U.S. EPA, 1986b).

Combining the weight-of-evidence group and the potency group, vinyl chloride is
assigned a "HIGH" hazard ranking for the purpose of RQ adjustment.

CMA 121604
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1.0 WEIGHT OF EVIDENCE

1.1 ANIMAL STUDIES

There are many reports on the carcinogenicity of vinyl chloride in animals
(Maltoni, 1977a; IARC, 1979; U.S., EPA, 1980; Feron et al., 1981). Due to the
limitations of this project, only the most substantial studies will be

emphasized and used as a basis for evaluating carcinogenic risk.

A report by Viela et al. (1971) indicated an increased risk of skin carcinoma,
lung carcinoma, and osteochondromas in Wistar rats treated with 30,000 ppm
vinyl chloride by inhalation. Since then, studies by Maltoni (1977b), Maltoni
et al. (1981), Lee et al. (1978), Hong et al. (1981), and Feron et al. (1981)
have been the predominant sources of information on the carcinogenicity of

vinyl chloride in animals.

Maltoni (1977b) reported an increased incidence of hepatic angiosarcoma and
renal nephroblastoma in Sprague-Dawley rats treated by inhalation or gavage.
Kidney nephroblastomas were seen in animals treated with 10,000 and 6,000 ppm
by inhalation, and 50 and 16.65 mg/kg vinyl chloride by'gavage. An increased
incidence of liver anglosarcoma was reported in groups treated with as little
as 100 ppm vinyl chloride by inhalation and at both dose levels by gavage.
Maltoni et al. (1981) reported kidney nephroblastomas in groups treated with 25
ppm vinyl chloride, while control groups had none. Liver angiosarcomas were
evident in groups treated with 10 ppm by inhalation. No similar tumors were
reported in rats treated with 5, 1, or 0.0 ppm vinyl chloride. In groups of
Swiss mice treated with 50, 250, 500, 2,500, 6,000, and 10,000 ppm'vinyl
chloride, Maltoni et al. (1981) reported a dose-related incidence of liver
angiosarcomas an& lung tumors. In Golden Hamsters treated at the same levels
by inhalation, papillomas and acanthomas of the forestomach were produced by
vinyl chloride exposure.

1-1
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In groups of 36 male and 36 female CD'rats, lung and liver hemangiosarcomas
were produced in groups treated with 250 and 1,000 ppm vinyl chloride (Lee et

1., 1978). This study showed that females of this strain were more
susceptible to the carcinogenic effect of vinyl chloride. Rats treated with 50
or 0.0 ppm vinyl chloride developed no similar tumors. Lee et al. (1978) also
reported an increased incidence of bronchioloalveolar adenoma and hepatic
hemangiosarcoma in male and female CD-1 mice treated with 50, 250, and 1,000
ppm vinyl chloride by inhalation for six hours/day, five days/week.

In a study examining the carcinogenic effect of vinyl chloride at various doses
(50, 250, and 1,000 ppm) by inhalation for various durations of treatment (six
or ten months treatment period for rats; one, three, or six months treatment
period for mice), Hong et al. (1981) reported elevated numbers of liver and
lung hepatocellular carcinomas, hemanglosarcomas, and bronchicloaveolar. tumors
in rats treated with 250 ppan vinyl chloride for six to ten menth duration. All
four tumor types showed a significant dose-related response in rats. In mice,
only hemangiosarcomas showed a dose-related response. One month of treatment
at 250 or 1,000 ppm vinyl chloride for six hours/day, five days/week, followed
by a 12 month latency period, was sufficient to produce an increase inc%dence‘

of bronchioloalveolar tumors in mice.

In a study completed by Feron (1981), groups of 60 to 80 female Wistar rats
were exposed to a target dose of 0, 20, 60, or 200 ppm vinyl chloride in the
diet. The exposure period and the study length were both 144 weeks, The
incidences of tumors from the four dose levels were 2/57 (control), 26/58,
42/59, 56/57. At the three exposure levels, there were 4, 8, and 32 multiple
tumors in a single animal at each of the respective levels. None of the
control had multiple tumors at a single site, The presence of multiple tumors
at a single site adds to the weight of evidence that vinyl chloride is
carcinogenic,

CMA 1218607
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1.2 HUMAN STUDIES

Many case éeporcs and epidemiology studies on the carclnogenicity of vinyl
chloride are reported in recent reviews (IARC, 1979,; U.S. EPA, 1980; Infante,
1981). For this document, only those studies presenting sufficient data on the
exposed population and a substantial number of cancer cases will be reviewed

for the assessment of carcinogenic risk.

Infante (1981) reviewed epidemiologicai data that indicates an association
between liver cancer, brain cancer, lung cancer, and.hemgtopoietic and |
lymphatie cancers, and vinyl chloride exposure. Waxweliler et al. (1976)
reported seven of 136 deaths were due to biliary and liver cancer in 1,287
workers exposed to vinyl chloride for >5 years. All seven occurred following a
15 year latency period. The expected number of cases in this group was 0.4
(P<0.0l1). Similarly, three brain and central nervous system cancers were
reported after a 15 year latency, while only 0.6 were expected (P<0.05).
Respiratory system cancer deaths numbered 11, while 5.7 were expected (P<0.0%).
Lymphatic and hematopoletic system cancer occurred in three vinyl chloride-
exposed workers, which is suggestive of an increased incidence (1.7 expected),

but is not statistically significant,

A cohort study of 750 workers exposed to vinyl chloride foun& 4 liver/
pancreatic cancers, two of which were confirmed liver angiosarcomas, compared
to 0.68 expected for the group exposed for <10 years (P-0.005) (Bryen et al.,
1976). An addicional case of hepatic hemangiosarcoma that had occurred afrer
the data were complied and was, therefore, not included in the reported cases,
was reported in this study. Two cases of brain cancer were reported, compared
to 0.33 expected (P<0.05). The increased incidence of lung cancer (3 observed
versus 1.78 expected) was not statistically significant,

Fox and Collier (1977) examined the mortality Qf 7,409 workers exposed to vinyl
chloride in the production of polyvinyl chloride (PVC). This study examined
eight factories {nvolved in the production of PVC. A total of four deaths due

to liver cancer were reported, compared to 1.64 expected. Three of these
L N

1.3
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A cases occuryed In a factory involved with PVC production since 1944 (the
longest period of those factories examined), while only 0.13 would have been
expected (P<0.0l) (Infante, 1981). Infante (198l) notes that 75% of the study

cohort in this report were employed for more that ten years.

Examining 161 deaths among . vinyl chloride workers, Monson et al. (1974)
reported eight liver and'biliary caﬁcers 0.7 eﬁpected; 11.0 risk ratio) five
brain cancers (1.2 expected; 42 risk ratio), 13 lung cancers (7.9'expected; 1.6
risk ratio), 13 digestive tract cancers (8.3 expected; 1.5 risk ratio), and
five lymphatic and hematopoletic cancers (3.4 expected; 1.5 risk racio). The
authors did not report statistical comparisons of these data but note an excess
frequency of liver, lung, and brain cancers. It is also reported that the

frequency of all cancers is increasing with length of exposure and latency.
1.3 VWEIGHT-OF-EVIDENCE ASSESSMENT

Vinyl chloride has been shown to be a carcinogen in rats, mice, and hamsters.
It produced a high incidence of liver, kidney, lung, and brain tumors (Maltoni
et al., 1982; Feron, 1981) in a doseé-related response when administered by oral
or inhalation routes, Similar carcinogenic effects have been shown ,in vinjl
chloride-exposed workers. The predominant target organs are the liver, brain,
lung, and lympho-hematopoietic system, but a general non-specific carcinogenic
effect has been suggested. Thus, using the EPA Guidelines for Carcinogen Risk
Assessment (U.5. EPA, 1986a) criteria for evaluating the overall weight of
evidence to humans is most appropriately classified as a Group A chemical.
The appendix contains summaries of the significant human and/or animal studies
cited in this review,

1-4
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2.0 POTENCY

The potency factor (F) for vinyl chloride is estimated to be 18,1
(mg/kg/d.ay)'l. placing it in potency group 2 under the CAG's methodology for
evaluating potential carcinogens (U.S, EPA, 1986b). Table 2-1 contains data
from the ‘selected study used to derive the potency factor (F) for vinyl
chloride.

2-1
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Table 2-1, Derivation of Potency Factor(F) Agent: Vinyl Chioride

REFERENCE: Feron et al., 1981
EXPOSURE ROUTE: orel
SPECIES: rat
STRAIN: Wistar
SEX: F
VENICLE OR PHYSICAL STATE: diet
BODY WEIGHT:® 0.20 kg
DURATION OF TREATMENT: 1008 deys
DURATION OF STUDY: 1008 days
LIFE SPAN OF AWimMaL:P 1008 deys
TARGET ORGAN: Liver and tung
TUNOR - TYPE: anglosarcoms and hepatocellulear carcinomas
EXPERIMENTAL DOSES/EXPOSURE 200 ppm &0 ppm 20 ppm 0.0 ppm
TRANSFORMED DOSES:© 1%.1° 5.0 1.7 6.0
{mg/kg/dey)
TUNOR INCIDENCE: S6/ST 42759 26758 2157
o
ANINAL POTENCY: J§> 2.565
(mg/kg/day) -
N
HUMAR POTEMCY:d o) 18.1
(mg/kg/day) ") y

® gstimated

b Assumed
€ Dats were taken directly from Table 1 on page 319 of the Feron et al., 1981 reference. .

9 puman potency = animal potency x (70 kg/ 0.20 kg) 3
* .



Based on the weight-of-evidence, Group A for vinyl chloride, and the potency
factor (F) of 18.1 (mg/kg/day)‘l, vinyl chlqride receives a hazard ranking of
“HIGH.*

3-1
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APPENDIX

SUMMARY OF SIGNIFICANT HUMAN AND/OR ANIMAL STUDIES
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Table A, Animal
Agent: Vinyl Chloride
Reference: Feron et al. 1981
Dose buratfon Duration Purity Vehicle or " Tumor
Exposure  Species/ or of of of Physical Target Incidence
Route Strain  Sex Exposure Treatment Study Compound State Organ Tumor Type (P value)
oral rat/ L] 20 ppm 135 weeks 135 weeks 99.7% diet liver neoplastic nodule 1758 (NS)
Wistar (1.7 mg/kg/day) carcinome 1758 (NS)
angiosarcoma 0758 {NS)
oral rat/ M &0 ppm 135 weeks 135 weeks 99.7X diet liver neoplastic nodule - 7/56 (P = 0.007)
Uistar (5.0 mp/kg/day) carcinoma 2756 (NS}
anglosarcoma &/56 (P = 0.014)
oral rat/ M 200 ppm 135 weeks 135 ueeks 99.7% diet {iver neoplastic noduie 23759 (P < 0.001)
Wistar (1.1 mg/kg/day) . carcinoma 8759 (P = 0.004)
angliosarcoma 27759 (P < 0.001)
oral rat/ M 0.0ppm 135 weeks 135 weeks 99.7X diet Liver neoplastic nodule 055
K Wistar {controls) carcinoma 0/5S
angiosarcoma 6755
oralA rat/ F 20 ppm " 144 weeks 144 weeks 929.7X% diet tiver neoplastic nodule 26458 (P < 0.001)
Nistar (1.7 mg/kg/day) carcinoms 4758 (NS)
angiosarcoma 0758 (NS)
ornl rat/ F &0 ppm 44 weeks 144 weeks 99.7X diet liver neoplastic nodule 39759 (P < 0.001)
Wistar €5.0 mg/kg/day) carcinoms 19459 (P < 0.001)
angiosarcoms 2759 (NS)
oral rat/ F 200 ppm 1464 weeks 144 weeks 99.7% ) diet (iver neoplastic nodule 44/5T7 (P < 0.001)
Wistar (14.1 mg/kg/day) = carcinoms 29/57 (P < 0.001}
2 sngliosarcoma /57 (P < 0.0014)
[\
oral rat/ F 0.0ppm 144 weeks 144 weeks 99.7X a diet liver neoplastic nodule 2757
Wistar tcontrols) '6; carcinoma /57
angiosarcoma 0/57




Table A. Animal

Agent: Vinyl Chloride

Reference: Hong et al, 1981

Dose Duration Duration Purity VYehicle or . Tumor
Exposure  Species/ or of of of Physical Target incidence
Treatment Study Compound State organ Tumor Type (P wvalue)

Route Strain Sex  Exposure®

rat/co air/vapor hepatocellular
‘ carcinoms
hemangi{osarcoma
bronchioioalveolar
tumor
hemangiosarcoma
rat/CD 18 or 22 air/vapor hepatocellulsr
months® carcinoma
hemangiosarcoma
bronchioloalveolar
tumor
_ hemangiosarcoma
rat/Ch 18 or 22 air/vapor hepatocellular
months® carcinoma
hemasngiosarcoma
bronchioloalveclsar
tumor
hemangiosarcoma

18 or 22 air/vapor hepatoceliular
months® - carcinoms
he-inglo:ar:o-n
bronchioloalveolar
tumor
hemangiosarcoma

219421 YIND

mouse/ ’ 13 months .- airfvapor bronchioloalveolar
co-1 3 tumor .
' hemangiosarcoma
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Table A. Animal
Agent: Vinyl Chloride
Reference: Hong et al. 1981 {cont.) *
- Dose « Duration Duration Purity vehicle or Tumor
Exposure  Speciesy or of of of Physical Target Incidence
Route Strain  Sex Exposure"” Tresataent Study Compound State orgen Tumor Type (P value)
] mouse/ M,F 250 ppm 1 month 13 months 99.08% afr/vapor lung bronchiotoalveolar
co-1 tumor 19732
liver hemangiosarcoma 0732
i mouse/ M.F 1000 ppm 1 month 13 months 99.8X% air/vapor tung bronchioloslveolar
co-1 ; tumor 20732
Liver hemangiosarcoma 032
i mouse/ N,F 0 ppm 1 month 13 months 99.8X afr/vapor lung bronchioloalveolar.
; co-1 tumor 3/32
Liver hemangiosarcoma 0/32
i mouse/ M,F 50 ppm 3 months 15 months 99.8% alr/vapor lung bronchioloalveolar
'.__ :"CD“ tumor 12732
Liver hemangiosarcoma 0732
-i mouse/ M,F 250 ppm 3 months 15 months 99.8% ‘air/vapor iung brenchioloslveolar
-1 . : tumor 21732
Liver hemangiosarcoma 4732
i mouse/ H,F 1000 ppm 3 months 15 months 99.8% afr/vapor lung bronchioloslveoliar
€01 tumor 5/20
liver - hemangiosarcoms ° 16720
i . mousef M,F ¢ ppm 3 months 15 months 99.8% slr/vapor lung bronchioloalveolar
co-1 tumor 2/32
Ltiver 0/32

hemangfiosarcoma
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Table A. Animal
Agent: Vinyl Chloride

Reference: Hong et al, 1981 (cont.)

Dose Duration -Duration Purity Vehicle or Tumor
Exposure  Species/ or of of of Physical Target Incidence
Route Strain  Sex Exposure® Treatment Study Compound State Organ Tumor Type (P value)
i mouse/ M, F 50 ppm & months 13 months 99.8% air/vapor lung bronchioloalveolar
co-1 ) tumor 3716
liver hemangiosarcoms 1716
i mouse/ M, F 250 ppm 5 months 18 months 99.8% airfvapor lung bronchioloalveolar
co-1 tumor 12720
Liver hemangiosarcoma 9720
§ mouse} NF 1000 ppm & months 18 months 99351 air/vapor {ung bronchioloalveolar
cb-1 tumor 14124
Liver hemsngiosarcoms 13724
iy mouse/ N,F 0 ppm & months 18 months 99.8% slrfvapor Lung bronchioloalveolar
-1 tumor 11758
{tiver hemangiosarcoms 1756

Strengths of Study:

Weaknesses of Study:
Overall Adequacy:

Comments:

QUALITY OF EVIDENCE

Two animal species were tested. Dose and exposure levels were varied to show a dose-response.

incidence with respect to dase are reported.

The duration of trestment was teo short in sll cases.

Adequate

This study uss conducted to enhance that reported by Lee et al., 1978,

Statistics of tumor

% gxposure for & hours/
b ippued dose-related r
€ puration of exposure

treatment -duration gr

day, S days/week
esponse; significant at P<0.05
was for & months or 10 months, followed by & 12-month latency period. The

oup.

results presented are for the combined
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Table A.

Animal

Agent: Vinyl Chloride
Reference: Lee et al. 1978 (cont.
Dose Duration Duration Purity Vehicle or Tumor
Exposure  Species/ or of of of Physical Target Incidence
Route Strain  Sex Exposure® Treatment Study Compound State Organ Tumor Type (P value)
1 mouse/ M 50 ppm t2 months 12 moths 99.8% vapor/air respiratory bronchioloatveolar B
co-1 tract sdenoma 8729
{1iver hemangiosarcoma 3729
i mouse/ F 50 ppm 12 months 12 months 99.8% vapor/air respiratory bronchioloalveolar
co-1 . tract adenoma 4734
tiver hemangiosarcoma 0734
i mouse/ ] 250 ppm 12 months 12 months 99.8% vaporfair respiratory bronchioloalveolar
cp-1 tract adenoma 10729
b liver hemangiosarcoma 7729
(P<0.05)
f mouse/ 250 ppm 12 months 12 months 99.8% vapor/air respiratory bronchicloalveolar
co-1 tract, adenoma 12734
Liver . hemangiosarcoms 16434
- - ’ {(P<0.05)
i mouse/ L] 1000 ppm 12 months 12 months 99.8X% vapor/air respiratory bronchicloalveolar
cp-1 tract adenoma 22/33
liver hemangiosarcoma 13733
{P<0.05)
i mouse/ 1000 ppm 12 months 12 months 99.8% vapor/aie respiratory  bronchioloslveolar
co-1 tract adenoms 26736
liver hemangiosarcoma 18/36
(P<0.05)
QUALITY OF EYIDENCE
Three different levels of vinyl chloride were tested in two species of animsls. Some statistics were reported. Vinyl

Strengths of Study:

Meaknesses of Study:

Overall Adequacy:

chioride was quite pure. An extensive examination of organs and tissuves was performed.

The significance of bronchiolosiveclar adenoma in mice is not reported. The duration of study was short (due to mortality).

Adequate

8% %posure was for &
N/A = Not Applicable

hours/day, 3 days/week
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Table A,

Animal

Dawley

Agent: Vinyl Chloride
Reference: Maltoni, 1977b
Dose Duration Duration Purity Vehicle or Tumor
Exposure Species/ or of of of Physical Target Incidence
Route Strain Sex Exposuro' Treatment Study Compound State Organ Tumor Type {P value}
) i rat/ . .
Sprague- NR 10,000 ppm 52 weeks 155 weeks NR vapor/air Liver angiosarcoma 9460
Dauley . kidney nephroblastoms 5760
i rat/ R
Sprague- WR 6,000 ppm 52 weeks 155 weeks NR vepor/air Liver angiosarcoma 13760
Danley kidney nephroblastoms 4760
i rat/
Sprague- MR 200 ppm 52 weeks 143 weeks NR vapor/fatr Liver angiosarcoma 127120
Dawley
i rat/
ke TSprague- KR 150 ppm 52 ueeks 143 weeks NR vapor/air liver angiosarcoma 57120
Dasley
i rat/
Sprague-  NR 100 ppm 52 weeks 143 weeks MR vapor/sir Liver anglosarcoma 17120
Daniey '
i rat/ . 143 -
Sprague- KR 0 ppm 52 weeks 155 ueeks HA alr only Liver angiosarcoma 07500
Damley kidney nephroblastoma 07120
i rat/
Sprague- NR 50 mg/kg 52 weeks 136 weeks NR olive oijl liver engiosarcoma 9780
Dauley kidney nephroblastoma 3780
i rat/
Sprague- NR 0.0 mg/kg 52 weeks 136 weeks NA olive oil Liver angiosarcoma 0{150
kidney nephroblastoma 07150




Table A. Animal
Agent: Vinyl Chloride
Reference: Maltoni, 1977b (cont.)
Dose Duration Duration Purity Vehicle or Tumor
Exposure Species/ or of of of Phystcat Target Incidence
Route Strain Sex Eupolure' Trestment Study LCompound State Orgen Tumor Type

(P value)

Strengths of Study:
Wesknesses of Study:

Overall Adequecy:

Qo-nents: N

QUALITY OF EVIDENCE

A broad renge of dase levels were tested.
study was long in atl ceses.

Carcinogenic response was shown by two routes of administration. Ourstion of

No statistices were reported. The sex of test animais was not reported.
is reported in Maltoni et al., 1981,

Data for the control group for the gavage studies
Some animals were treated by gavage. The purity of vinyl chloride is not reported.

Adequate

This study focused on different factors affecting the cercinogenic effect {enimal species, strain and age, trestment
durstion, and exposure levels.)

f Exposure .to vinyl chloride was for & hours/day, 5 deys/week for 52 weeks; by gevage, once dsily in olive ofl & - 5 deys/week.

NR = Mot Reported
WA = Not Applicable
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Table A. Animal

Agent: Vinyl Chloride

Reference: Maltoni, et al., 1981

Oose buration Duration Purity vehicle or Tumor
Exposure Specles/ or of of of Physical Target Incidence
Route Strain Sex Exposure® Freatment Study Compound State Organ Tumor Type (P value)
i rat/
Sprague- M. F 30,000 ppm 52 weeks 68 weeks »99.9% air/vapor Liver sngiosarcoma 18760
Dawley . kidney nephroblastoms aR
i rat/ .
Sprague- M, F 10,000 ppm 52 weeks . 135 weeks >99.9% air/vapor Liver sngiosarcoms 7760
Dawiey ' kidney . nephroblastoma 57160
{ rat/
Spregue- M_F 5,000 ppm 52 weeks 135 ueeks™ 399.9X air/vapor Liver angiosarcoma 13759
Dawley kidney nephroblastoma 5759
1 rat/
= ~ Tsprague- MF 2,500 ppm 52 weeks 135 weeks >99.9% afr/vapor lLiver sngiosarcoms 13760
Danley kidney nephroblastoma 6/60
i rat/
Sprague- NF 500 ppm 52 weeks 135 ueeks >99.9X airsfvapor  Lliver anglosarcome 6760
Dewley kidney nephroblastoms 6760
i rat/ .
Sprague- . K. f 250 ppm 52 ueeks 135 weeks >99.9% - alr/vapor Liver snglossrcoma 3759
Dauley kidney nephroblastoms 5759
N ret} -
'®) Sprague- M, F 200 ppm 52 weeks 143 weeks >99.9% air/vapor Liver angiossrcoms 12!_120
< Dawley ‘ kidney nephroblastoma 7/20
>
_a -~
N 1 rat/s
-O-; Sprague- M, F 150 ppm 52 weeks 143 weeks >99.9% airtvapor tiver angiosarcoma 84119
l\.&) Dasley ) kidney nephroblastoma 117119
LN .




Table A. Animal

Agent: Vinyl Chloride

Reference: Maltoni, et al., 1981 (Cont.)

. Dose Duration Duration Purity Yehicle or Tumor
Exposure  Species/ or of of of Physical Target . " Incidence
Route Strain Sen Exposure® Treatment Study Compound State Organ Tumor Type (P value)
i ) rat/
Sprague- M, F 100 ppm 52 weeks 143 weeks >99.9X sir/vapor Liver angiosarcoma 17120
Dauley . kidney nephroblastoma 10/120
i rat/ .
Sprague- N_F 50 ppm 52 weeks 135 weeks >99.9% air/fvapor liver angiosarcoms 1760
Dauley kidney nephroblastoms 1/60
i rat/
Sprague- M, F 25 ppm 52 weeks 147 weeks >99.9X% airfvapor Liver angiosarcoma 57120
Dawley kidney nephroblastoma 17120
I . ratf )
= " TSprague- N,F 10 ppm 52 weeks 147 weeks >99.9% &ir/vapor Liver angiosarcoma 17119
Dauwley kidney nephroblastoma 07119
i rat/
Sprague- M,F 5 ppm 52 weeks 147 seeks >99.9% air/vapor Liver ‘angiosarcoms 07119 .
Dawley kidney nephroblastomn 0119
i rat/
Sprague- N, F 1 ppm 52 weeks 147 weeks >99.9% air/vapor Liver angiosarcoma 07118
Dawley kidney nephroblastomn 07118
i rat/ 135 - .
o Sprague- nF 0 ppm NA 147 weeks HA air only Liver angiosarcoma 07363
= Dawley kidney nephrobisstoma 07343
>
i S rat/
— Sprague- M, F 10,000 ppm 30 weeks 81 weeks >99.9% alir/vapor liver angiosarcoma 10/56
% Dauley lung tumor L5756
o
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Table A.

Animal

Agent: Vinyl Chioride
Reference: Naltoni, et al., 1981 (Cont.}
Dage Duration puration Purity ¥Yehicle or Tumor
Exposure Species/ or . of of of Physicalv Target Incidence
Route Strain Sex Expnsur-' Treatment Study Compound State Organ Tumor Type " {P value)
f mouge/
Swuiss M, § 4,000 ppm 30 weeks 81 weeks >99.9% air/vapor liver angfosarcoma 13760
Lung tumor 47760
i house!
Swiss K,F 10,000 ppm 30 weeks 81 weeks >99.9% sir/vapor tiver angiosarcoma 10756
Lung tumor £6/56
i mousef .
Suiss M F 2,500 ppm 30 weeks B1 weeks >99.9% air/vapor Liver sngiosarcoma 16/59
tung tumor £0/59
B mouse/
= Suiss n,F S00 ppm 30 sveeks 81 weeks >99.9% air/vepor  liver angiosarcoma 14760
{ung tumor 50/60
i mouse/
Swiss M,F 250 ppm 30 weeks 81.weeks >99.9% air/vapor Liver angiosarcoma 18760
: lung tumor £1760
i mouse/
Swiss n.f 50 ppm 30 weeks 81 weeks »39.9% sir/vapor Liver angliosarcoma /60
lung tumor 6/60
1 mouse/ .
Swiss M F 0 ppm NA 81 weeks NA air only Liver angiosarcoma 0/150
lung tumor 157150
hamsterf M,F 10,000 ppm 30 weeks 109 weeks >»99.9% alr/vepor forestomach papilloma/ecanthoma 10/30
Syrian
Golden
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Table A. Animal
Agent: Vinyl Chioride

Reference: Maltoni, et al., 1981 (Cont.})

Dose Duration Duration Purity vehicle or Tumor
Exposure Species/ or of of of Physical Target Incidence
Route strain Sex Exposure? Treatment Study Compound State organ Tumor Type (P value)
i hamster/ M F 6,000 ﬁp- 30 weeks 109 weeks >99.9% air/vapor forestomach papilloma/acanthoma 10730
Syrian
Golden
i hamster/ M, F 2,500 ppm 30 weeks 109 weeks >99.9% airfvepor forestomach papillomsfacanthoma 17730
Syrian .
Golden
i hamster/ M,F S00 ppm 30 weeks 109 weeks >99.9X airfvapor forestomach papilloma/acanthoma 9/30
Syrien
Golden
i . haasters N.,F 250 ppa 30 weeks 109 weeks >99.9X air/vapor forestomach papillomasacanthoma 4730
Syrian
Golden
ﬁi * hamster/ ‘ M F S0 ppe 30 weeks 109 weeks >99.9X% sir/vapor forestomach papilloma/acanthoma 3730
Syrian
N Gotden
i hamster/ M,F 0 ppm - HA 109 ueeks HA air only " forestomach papi | lomasacanthoms 3760
Syrisn
Colden )
QUALITY OF EVIDENCE
Strengths of Study: vinyl chloride uss administered by inhalation, gavage, or subcutaneous or intraperitoneal injection to rats, mice, snd
hamsters at & broad range of doses. Extensive exsminations of enimals were performed. The vinyl chloride was quite pure.
pPuration of studies was long.
Overall Adequacy: Adequate

Comments: This report was extensive and much of the data was not reported here due to the scope of this project.

» Enposure was for & hours/day, 5 days/week
MA = Not Applicable



¥

829l VND

»

Table A. Animal
Agent: Vinyl Chloride

Reference: Viola, et al;, 197%

Dose Duntion‘ purstion Purity Vehicle or Tumor
Exposure Species/ or of of of Physical Target Incidence
Route Strain Sex Exposura® Treatment Study Compound State Organ Tumor Type - (P value)
i rat/uister W 30,000 ppm 12 months >12 months 99% vapor/elr skin epidermoid carcinoma 15726
{Ar/IRE) lung carclinoms 6726
bone osteochondroma 5728
i rat/uister N 0 ppm NA »12 months NA alr only skin epidermoid carcinoma 0/25
(Ar/IRE) lung carcinoma 0725
) bone _ osteochondroma 0/25

QUALITY OF EVIDENCE

Strengths -of Study: ~ An sppropriate route of administration was used. The vinyl Chloride was relatively pure. Appropriste controls were

included for comparison.

Wesknesses of Study: Only male mice were tested. The durstion of the study could have been longer. No statistics were complied on incidences

betueen treated snd untrested snimels.

Oversil Adequecy: Adequate

& gxposure was for & hours/day, 5 dsys/week for 12 months.
NA = Not Applicable
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Table A. Animal
Agent: Vinyl Chloride

Reference: Viola, et sl., 1971

Dose Durltien_ purstion Purity vehicle or Tumor
Eup.osure Species/ or of of of Physical Target tncidence
Route Strain Sex Exposure® Treatment Study Compound State orgsn Tumor Type . (P vatue)
§ rat/Wistar M 30,000 ppm 12 months >12 months 9% vapor/air skin epidermoid carcinoma 15726
CAF/IRE) fung carcinoms 6726
bone osteochondroms 5726
i ratfuister ™ 0 ppm NA >12 months RA air only skin epidermoid carcinoma 0/25
(Ar/IRE) lung carcinoms 0725
bone osteochondroms 0725

QUALITY OF EVIDENCE
Strengths of Study: An sppropriste route of administration was used. The vinyl Chloride was relatively pure. Appropriate controls were
included for comparison.

Weaknesses of Study: Only male mice were tested. The duration of the study could have been longer. No statistics were complied on incidences
between treated and untreated animals.

Oversl| Adequacy: Adequate

® Exposure was for & hours/dey, 5 deys/week for 12 months.
NA = Not Applicable
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Reference:

Table B. Humans

Agent: Vinyl Chloride

Bryen et al., 1976

Size of Size of
Exposure Exposed Control
Route Population Population Sex

Level
of
Exposure

Duration
of
Exposure’

Terget
Organ

Number of
Tumors
Observed

-Number of
Tumors
Expected

Relative
Risk
(P Value)

Strengths of Study:

Qe-knhsscs of Study:

Overall Adequecy:

1949
Swedish
Population

The Exposed population uss compared to the Swedish populstion.

pariodically
up to 15,000

ppa

>10 years

<] to >10 yesrs
<1 to >10 years

QUALITY OF EVIDEN

liver/

peancreas
brain
lung

cancer

cancer
cancer

of exposure. Statistlcs were complied to shou significant incresses in tumor incidence.

Specific levels of exposure are not reported.

Adequate

A relatively small nuwber of cencer desths were examined.

P<0.005

P<G.043
P<0.260

The incidence of Liver tumors was reported based on lengths
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Table B. - Humans

Agent: Vinyl Chloride

Reference: Monson et al., 1974

Size of Size of tevel Duration Humber of Nusber of Relative
Exposure Exposed control of of Target Tumor Tumors Tumors Risk
Route Poputation Populstion Sex  Exposure Exposure organ Type Observed Expected (P Value)
deito 161 161 ] uR MR liver and
billary tract cencer ] 0.7 11.0
brain cancer 5 1.2 4.2
lung cancer 13 7.9 1.6
digestive )
system cancer 13 . 8.3 1.6
lymphatic and
hematopoietic
N system cancer 5 3.4 1.5
QUALITY OF EVIDENCE

Strengths of Study:

The incidence of sevecral causes of desth were examined.

Wesknesses of Study:

Overall Adequacy: Adequate

The tevels of exposure snd duration are not ceported. WMo statistica ere ceported.

Desths In vinyl chlor{de-exposed population were compared with a comparsble age/time/cause-specific reference population.

NR = Wot reported

-
-




Table B. Humans

Agent: Vinyl Chloride

Reference: Haxweiler et al., 1976

Size of Size of Level Duration Mumber of Number of Relative

Expoture Exposed Control of of Target Tumor Tumors Tumors Risk
Route Populstion Populstion Sex Exposure Exposure Organ Type Observed Expected (P value)

deiso 1287 V.8, desth N F NR >5 years Liver and cancer 7 0.4 15.0

rates ’ billery (P<0.01)

brain and CNS  cencer 3 0.6 5.0

lymphatic and cancer 3 1.7 1.8

hematopoietic (NS}

respiratory cancer " 5.4 1.9

Oversit Adiqulcy: Adequate

to expected values were performed.

QUALITY OF EVIDENCE

Vesknesses of Study: Levels of Exposure wers not svailsble.

strengths of Study: Tumor inc{dences uere snalyzed on the basis of tatency perjod. Statisticel anslyses of different types of cancer compered
The study wss of workers with >5 yesrs exposure,

NR = Not reportéd
NS = Mot significant

LE9LTL VIND

® Incidence of tumors after 15-year latency




