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CHEMICAL MANUFACTURERS ASSOCIATION

October 18, 1984

To: Vinyl Chloride Program Panel

From: C. Stack & AT e

Dr. Brian Bennett of ICI England recently visited the U.S. and
met with Maury Johnson and myself, Dr. Bennett left materials which are enclosed.
Included are comments on the Heldaas paper which appeared in the British Jourmal
of Industrial Medicine.
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Dr P Mann Dr J P Tassigonon
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JS/SEN/DSO-16 7535 9 February 1983
VCM — MALIGNANT MFLANOMAS

Dr I F H Purchase has just drawn my attention to a very useful paper
"Tumours in Control Hamsters, Ratg & Mice: Literature Tabulatien™ by
Sanford P Sher in the March 1982 pumber of "CRC Critical Reviews in
Toxicology™, pages 49 to 79,

Melanomag and melanocytomas seem to occur gpontanecusly in hamsters and are
not uncommom. Though they are mentioned in a number of the papers cited,
the important references quld appear to be

Fortner, J G Cancer Vol 10 page 1153 (1957)

Fortner, J G Cancer Research Vol 21 page 1491 (1961)
I have not read thess papers but I shall obrain copies. In the 1961 Fortner

paper, 4 melanomas were found in 94 male hamgters and 1 melanoma in 87
females. . :

J Stafford
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From Imperial Chemicals Industries PLC

Central Medical Group
G M Paddle

Alderiey Park, Macclesfield
Cheshire. SK104T)

To Telephone : Alderiey Edge (0625) 552332

. Telex : 669095/660388
Dr B Bennett

Works Medical Adviser

Hillhouse Works Copies to

Your ret Qur ref Tal ext Date
BB/MO GMP/EJ 248 27 OQct 1983

"INCIDENCE OF CANCER AMONG VC AND PVC WORKERS"
HELDAAS et al

Thank you for sending me a copy of the loug-awaited paper by Heldaas et al.

This paper camnot, of course, be evaluated without taking into account all i
the previous literatyre om VCM/PVC. It is just not reasonable to regard

every 'significant' finding in every new paper as an add-on effect of

VCM/PVC. My immediate reactiom is that this paper on its own is an

unconvineing demonstration of excess risk for lung, colom, skin and

thyroid; and that in the context of the evidence accumulated to date it

is even less convincing. I do not doubt the thoroughness of the project, :
nor the honesty of the presentation, but I do think that the interpretation
is rather naive. Detailed comments which you may use or ignore as you
think fit are attached.

- o /@Lt/ﬁ-w& -

G M Paddle




DETAILED COMMENTS ON HELDAAS ET AL

1. The categorisation of jobs as high, medium and low exposure does
not match the ICI pattern. Why are monomer production workers,
maintenance workers and packaging/drying workers classified as
high?

2, When the cases are classified by job, rather than exposure level,
there i3 little or no pattern to be seen in the records of the
cancer cases,

3. Several of the key latent periods and exposure times are very
short.
4, Table 6 does not seem to be accurate because the 23 cases listed

include 2 not in the 23 in Table 4. One case has both lung and
thyroid but cannot have been analysed as both (or was ir?)

5. Any study of this size will produce a mixture of canger cases.
Are the sites that are in excess more causatively plausible than
those which must have been low? Why are the low ones not listed

in fact? ¢
~

G M Paddle
27 10 83
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~JIncidence of cancer among vinyl chloride and
polyvinyl chloride) workers

\, i a
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ABSTRACT The results of a follow up study of the incidence of cancer and the mortality in a cohort
of 454 male workers producing vinyl chloride and polyvinyl chioride are presented. The study
population was restricted 1o employees with more than one year's work experience in the study /
plant between 1950 and 1969 and the cohort was followed up from 1953 to the end of 1979. v
Twenty three new cases of cancer were observed compared with 20-2 expected; one case of liver
angiosarcoma was found. Five cases of lung cancer were found (2-8 expected) and four cases of
malignant melanoma of the skin were observed (0-8 expected). The possibility of a causal rela-
tionship between exposure to vinyl chloride and the development of malignant melanomas is

I‘Jh
v

discussed.

Since 1974 when Creech and Johnson presented
their report,' human exposure to vinyl chloride
(VCM) has been associated with the occurrence of
angiosarcoma of the liver. Several studies have
confirmed these initial results as reviewed by Spirtas
and ‘Kaminski.? In animal studies where VCM was
given to mice, rats, and hamsters by different routes
of administration neoplaxms have also been induced
in other organs.?

Whether VCM has the potency to induce cancer
in man in organs other than the liver has not yet
been confirmed. Lung cancer.*"’ brain tumours,*~*
and cancer in the digestive sysiem, primarily
angiosarcoma of the liver,*** have been suggested to
be in excess in workers producing VCM and
polyvinyl chloride (PVC), and the prime purpose of
the present investigation was (o study the incidence
of cancer in workers exposed 10 VCM. with special
emphasis on ¢ancers other than liver tumours,

Material and method

PLANT DESCRIPTION

The study plant is locatad in the county of Telemark
in south east Norway. In addition to VCM and PVC
the company produces fertilisers, magnesium, and
chiorine in adjacent plant complexes. The produc-

Received 20 August 1982
Accepred 14 Ocober 1982

tion of VCM and PVC was started in 1950. VCM
was produced from acetylene in the room where the
polymerisation reactors were located. In 1967 the
VCM production was party altered. and cracking of
ethylenedichloride (EDC) was introduced as one of
two production methods. The production of VCM
was discontinued in 1971 after which time the plant
was operated as a polymerisation unit. From 1955
onwards VCM and PVC were produced in separate
rooms; table |1 shows the volume of VCM and PVC
production and the number of employees over time.

STUDY POPULATION

A list containing the names of employees who had
started work before the end of 1974 and whose
period of employment had exceeded one month was
constructed from the personnel register provided by
the plant. The health depariment of the company
has kept the health records of all present and previ-
ous workers employed from 1940 and onwards.
These records also contain some information on the
piace of work of each employee. By combining these

Table | Aanusl vinyl chioride and polyvinyl chionide
production and number of employees in the smudy plant

Werk peviod  VCM fions)  PVC (ioms}  No of employess
195048 1000 2500 1000= 2500 45= 350
1956460 2500- 3000 2500= SO00 4% 90
1961=70 $000-30000 000-30000 90-130
219M None 30000-560000 120=130

Coare N
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two sources of information s list of names was con-
structed which was presumed to be complete. The
individual records contained the following informa-
tion on each worker: full name, date of birth, iden-

Heldaas, Langdrd, and Andersen

ulacturing plant before 1970 may have conuined

500 ppm VCM or even higher concentrations.’’
The plant was closed for reconmtruction in

October 1974 and sinex 1975 the VCM in the work-

tity aumber. last known address, dates for Deginning  ing atmosphere has been monitored continuously £
and terminating employment. departments in the  with automatic measuring devices, including alarm u
plant at which each person had worked. and the  sysiems that wam the workers during even minor n
durztion of work in each depantment. Data were  leakages. Since 1978 the VCM axposure level in n
obtained for 1233 workers. the production units has been below 1 ppm most of "
It was decided 10 restrict the snalyses to male the time. .
workers who had been employed for at least one ‘ u
year and who had first been employed st the plant  JOB CLASSIFICATIONS «
before 1970. These limitations reduced the number  Jobs considered to have been associated with high st
of subjects to 454, VCM exposure include production, autoclave clean- W
v ing, maintenance, and tapping. Owing to the great
ESTIMATION OF EXPOSURE amounts of surplus monomer in the PVC, one may b
As a consequence of the technical design of the aiso assume that the exposure Jevel in the packing o
plant and the process operation, the level of expos-  unit may have been high until 1970. Those working
ure 1o VCM in the past must have been high but no  in the development laboratory which contained F
indusirial hygiene survey had been performed small autoclaves in small rooms, in the control T
before 1974, Estimates of the gverage a laboratory, and at processing in the customers' ser- w
concentration in the past were based on sporadic vice laboratory, may aiso have been heavily 1
measurements that had been carried out with an  exposed, but no information about VCM fevels in w
~explosion-meter” which was graded from 0% to these working places is available. Nine different g
100% of the estimated lower explosion limit; 1%, exposure categories were defined (table 2), a [y
equivalent to 400 ppm of VCM. Two sources of number of the workers having been employed in )
supplementary information for estimating the VCM  more than one exposure category. Membership of
concentration were used: interviews with workers, an exposure category was defined as that category in t
some of whom had been employed in the plant since  which the longest time had been spent. If an indi- r
the start of production, and a suggested odour vidual had been a production worker for some years, N
threshold of about 500 ppm VCM. Based on this  and subsequently spent a greater number of years at o
information, we have assumed that the VCM con- 3 job that clearly entailed minimal exposure. he a
centrauon was about 2000 ppm from 1950 1o 1954,  would by definition belong to a low exposure categ- b
about 1000 ppm from 1955 to 1959, about 500 ppm  ory. $
from 1960 10 1967, and about 100 ppm from 1968 As the exposure level was high in the early 19505, r

10 1974, During auteciave cleaning the exposure
level may have been as high as 3000 ppm.'* Both
emuision PVC and suspension PVC were produced.
The surplus monomer in the PVC leaving the man-

an attempt was also made to classify the jobs as
determined by the exposure level, using the number
of “years of 500 ppm’* exposure. The procedure was
as follows: one year of production work in 1951,

Table 2 Observed (Q) and expecied (E) deaths from all couses, and all new cases of cancer in the study populanon except

son-melanoma skin concer

Exposure conyoria No of Al dowsiy Al cancers f;:‘-?-;-u "
.- o £ oif -] E Ok -
01 Vinyl chioride A hn 17 1 141 NG [} o8 NC 3-8 i
02 V::"yl chioride f: ) ) ] 0 030 NC 1 020 NC 110:0
Rescareh laboratory a4 2 432 044 [} 1-69 NC 9120 -
Polywninyl ehiovuin produstion " 19 42 1116 L] 10 176 2508-5 [
05 Autoclave clayning 17 3 304 1-64 2 103 104 309-% «
06 Munienance 43 4 T-d 032 1 n NC 1880 ¢
08 Cosommort s labormory 38 5 7 om 3 106 om  loass '
ustomers -
Vanous F:"- ? 1.8 [ 1] 2 244 o582 971-3 -
Toal 434 50 fp ok (.2 2] 23 016 1:14 86780 :r
*NC » Not eakcuisied, ~
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when the working atmosphere contained about
2000 ppm VCM on sverage, was classified as four
*500 ppm-years.” The same fype of work in 1961,
when the atmosphere was about 500 ppm, would
give one 500 ppm-year. This additional categorisa-
tion of exposure could be given for VCM produc-
tion. PVC production, autoclave clesning, mninte-
nance work, and PVC packing. Owing 10 the surplws
monomer in the resin. one year of packing PVC
would give about one SO0 ppm-year for each year
up 10 1970, and it is even possible that this high level
continued until 1974. In this way high exposure for
short periods in workers categorised by jobs with
low exposure level could be accounted for.

All workers were placed in an exposure category
before we had any knowledge of their state of health
or diagnoses. .

FOLLOW UP

The main element of the method is to identify those
individuals who meet the criteria for membership of
the study population and to compare this population
with a constructed Norwegian population whose age
distnbution was identical with that of the study
group. (The method has been described in more
detail by Langird er a/.'?)

Total mortality and cancer incidence from 1953 to
the ¢nd of 1979 have been determined for the study
population. The Cancer Registry in Norway has
records of all new cases of cancer since 1953 and has
access 1o infarmation on all causes of death provided
by the Central Bureau of Statistics. This study is
bused on a comparison of observed and expected
total monality and incidence of cancer for the
period 1953-79. To estimate the expected number
of cases of cancer, the national five year age specific
incidence rates were used. According to the daw of
the Cancer Registry. the rates of cancer incidence in
the Teiemark county are between 0-90 and 0-95 of
the national figures.'’ Consequently, the more rob-
ust nanonal rates could be used for reference pur-

poses and the expected number of deaths are based
on the natonal rates,

Remin

Deaths from all causes and the number of new cases
ol cancer, excluding non-melanoma skin cancer, are
presented in table 2. The number of person-years at
risk is also shown together with a tabulation of the
nine different exposure cawgories. Among 454 men
thc;e) were 50 deaths from all causes (expecied
59-3).

During the 27 years of follow up, 23 new cases of
cancer were found against 20-2 expected. The nine
exposure categories have been combined into three
groups reflecting high, medium, and low exposure
(table 3); the increased incidence of cincer is
accounted for almost entirely by the high exposure

There was only one liver angiosarcoms, recruited
from exposure category 04, and this case has been
included in a previous survey.?

Table 3 presents the observed and expected
figures for some malignant neoplasms of interest.
Five cases of lung cancer were observed in the whole
study populstion compared with 2-8 expected. The
mean time between first exposure and the time of
diagnosis (1atent period) in these five cases was 17-2
years (range 3<26) (not shown in the table). Four of
the five cases were in the high exposure group (1-82
expected).

Four malignant melanomas of the skin were
identified in the study population whercas only 0-8
was expected; three of the cases were observed in
the high exposure group (0-5 expected). The
tumours were located as follows: two on the trunk,
one in the face-neck ares, and one on a foot. After
the observation period one more case has been
diagnosed in the medium exposure group; this was
in the face-neck area. We are aware of one case of
incipient malignant melanoma located on the trunk

Table 3 Broad categories of work indicating exposure level. Observed (O) and expecied (E) deaths from oll causes, cases
of concer (all sites), colon cancer (1ICD 153), bronchial cancer (ICD 1621163 ), malignant meianoma of the skin (1CD 190),
and cancer of the thyroid gland (1CD 194). For work label, see 1able 2

Esposure No of All cancery ICD 133 ICD 1421163  ICD 190 ICD I Pmn’-rn
lnvel® warkery 1933~
oz CE O E OO £ OCEO E OEQ E OE

297 1 1294 14 3 09233 4 18222 3 05139 13 O 182 57370
g:::é 107 3 475060 0 OMNC 0 O4TNC 1 OIS NC O 004 NC 19775
Group 3 50 2 244 08 0 OISNC | OMNC O Nq NC Q0 002 NC 971§
Total a4 3 W4 ) e S 84 18 'y G719 31 2 016 125 18760
*Gi | (Tugh vinyl chionde exposare) = Work labels 01, 02, 04, 04, 06, 07.
G';::p: mc‘smm vinvi chionde exposure) = Work labels 03. 08.

Group 3 {iow vinyl chioride expamare) = Work label 09.
NC s ot ealculated.
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Tavie &  Observed 1) and expected (E) cases of cancer (all mies), lung cancwr (1CD 1621163 ), and malignent melanoms
of the skin (1CD 190) 1n reisnon 10 ame of firyr employment in the plamt

Yewrs of
F
iyt

No of
workert

Al concery

ICD 182114

€D 190

o £

[}

Q

19404
1955-9

19004
1985-9
Toxnd

[
| )
[
3

n

724
3
433
212

016

NC = Nt cuicuisved,

Table 5

Observed (Q) and expected (E) eases of cancer, all sites, of tr colon (ICD 153), of he lung (ICD 1621163),

malignant meignoma of the skin (1CO 190}, and concer of the shyroid gland (ICD [94), by 500 ppm-year exposure index

No of ‘w No of

Al cancers

1C0 153

ICD 181163

1€D 190

ICD 1

Paveon-
1953-

ppm-years* kevs

o E

QE

0O E OEO E OEO Kk OF

£ O

<1 169
13 124
»s I 1]

Timal - 454

% 708
3 ¥
4 995

3 0ie

[ ]
149
14

o3 NC
Gl NC
oM 27

fodd 21

1
[]
3
L3

10} 26 |
040 NC 0

1-44 21 )
284 113 4

029 NC
0t¢ NC
33 »

079 %1

o
]
0
1
2

006 NC 30240
003 NC 20889
008 33-3 33403

016 175 R676-0

NC = Nm calculaied.

"For clasufcauon of exposure for these casys sre matenal and methods

Table 6 Distnbunon of exposure categories among workers in whom cancer has been diagnosed (oll cases of cancer).
Figures give duranon of exposurc under different caiegores in years

Ase 'l'hﬂl rancer

Tum‘- of prat

L okt

Yewr of

dagnatiy

Expature cavegonert

ol

22 03 o4 05

[ I 4

1962
1964

1979
1947
1972
1973
1977

1

1

*1CD 151 (stomach aancer). ICD 153 (colon caneer). ICD 1§55 (enncer of the tris
canexr). 1CD 177 (cancwr of the pwostare). 1CD 178 (1emns canexr). ICD 181 (
uun) ICD 194 (canexr of the thyroid gland).

bers in table 2.

t‘nm eme necurred sher the end of covarvation penod.

Hnowem case.

m'n and
T caneer). |

yr4

1ICD 162163 (lung and bronciusl
190 (malignant melanoms of the
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and diagnased in 1977 from the medium exposure
group. This case has not been included in the study.
The latent period for the four cases oceurring during
the follow up period was 8-8 years (range 2-28) (not
shown in table 3). When the two addilional cases
wete included the latent period was 131 years

Three cases of colonic cancer were observed in
the high exposure group against -9 expected. Two
cases of cancer in the thyroid gland were observed;
both were medullary carcnomas.

Table 4 shows the relationship between the date
of first empioyment in the plant and the incidence of
all cancers and of some specific tumour sites, We
aiso related the expected chanee (risk) of developing
cancer to the estimated weighed level of exposure,
the 500 ppm-year indicator, and these results are
shown in table 5. The highest risk ratios were found
among those workers who were chamcterised by
high exposure—that is, those accumulating more
than five 500 ppm-years. We have no information
about the VCM exposure level for the exposure
categories 03 and 08 (table 2). which are classified in
table 5 under the “less than one™ index and which
includes workers with less than one 500 ppm-year.
It may be assumed, however, that some of these
workers were exposed to VCM levels of about 500
ppm. Therefore, the comect exposure category for
one of the two cases of lung cancer under the “less
than one™ index (table §) could be the “one to five™
index. The same may be true for the one malignant
melanoma under the *'less than one™ index.

The plant employment history of all workers in
whom cancer has been diagnosed and the tumour
sites. ranked according to 1CD code (7th revision),
are presented in table 6. The year of first employ-
ment and the age when cancer was diagnosed are
also included. The previously menuioned latent
penods have been calculated from table 6.

Discussion

The present investigation has shown an increased
incidence of malignant melanomas of the skin, lung
cancer. colonic cancer. and thyroid cancer in VCM/
PVC workers. Qur observation on lung cancers is in
accordance with the results of several other studies
but to our knowledge, an increased incidence of
malignant melanomas in workers producing VCM/
PVC has not been shown before. The presant study
is one on the incidence of cancer, by contrast with
the other investigations which refer 1o deaths from
cancer. If the percentage survival in diagnosed cases
of malignant melanoma is high, studies on deaths
from cancer may have masked a possible increased
incdence of this tumour.

Waxweiler er af observed 11 deaths from lung

cancer, as compared with 57 expected, in VOM
workers with at least five years' exposure who also
had been observed for 15 years or more after first
exposure.* They also noted an unususl distribution
in the histological type of lung cancer. Of the eight
histologically confirmed cases, five were dassified as
large cell undifferentiated. In our study two of the
cases of lung cancer were classified as oat cell onr-
cainomas (small cell undifferentiated). Both occurred
in the high exposure group, and both patients had
started work before 1959. As the numbers are small,
no conclusions should be drawn, but in Norway,* as
in other countries.' only sbout 20% of all histologi-
cally classified lung tumours are listed as oat cell or
small cell carcinomas. Studies on populations occu-
pationally exposed to arsenic, asbestos. chromium
VI, radistion from uranium, and chloro-
methylether'! indicate that the proportion of oet
cell lung cancers in these groups is much higher
than expected, and this suggests that aRtention
should be paid w oat cell lung cancer in
epidemiological studies on working populations.
Buffler &t al observed three desths from lung cancer
(0-68 expected) in a subgroup of VCM exposed
workers with more than five years' exposure at high
exposure Jevel and a long observation period.” Fox
and Collier, on the other hand, could not show an
increased risk of lung cancer in members of a cohont
recruited from different plants.® They included all
exposed workers. laid down no requirements for
exposure minimum, and no minimum observation
period was accounted for.

In the present study the smoking habits of the
members of cohort are not completely known. A
smoking questionnaire survey in the plant in 1980
showed that 53% of the workers were smokers, by
contrast with 42% in the male population in the
whole country in the same year.'" Consequently, it
does not seem likely that smoking as a confounding
factor can explain the differences in the incidenee of
cancer."*

Maltoni et af have indicated that VCM is &8 mul-
tipotent carcinogen in mice, rats, and golden hams-
ters. They also showed skin tumours in golden ham-
sters, some of which were malignant melanomas. In
a study of the kinetics and organ distribution of
VCM in which rats were exposed to “C-VCM by
inhalation, Duprat ¢r a/ showed “a great deal of
labelled molecules probsbly both VCM and its
metabolites” in the skin after three hours.”” In a
similar stydy Watnabe & of confirmed these
results. None of these authors discussed the
significance of the distribution of VCM to the skin,
however.

Malignant melanoma of the skin is believed t0 be
associated with exposure 1o sunlight'® and few occu-

vicc ™S
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pations have been sssociated wath the development
of these tumours. Tear gas (a-chioroscxtophenane)
and polychlorinated biphenyls™ are chemicsls that
have been suggested as possible inducsrs. In our
study population one more case of melanoma has
been diagnosed after the closure of the study and
before the increased incidence of tumour was known
to us. This additional case considerably strengthens
the association between exposure 10 VCM and the
development of malignant melanomas. As the medi-
cal services in the Telemark county have been of a
high quality and easily accessible, we do not believe
that there has been any bias due W the presence of
the occupational health servicz in the company, In
fact, none of the four cases was diagnosed by the
occupational physicians. One of the five subjects
with skin cancer had survived untl June 1982, The
incidence of malignant melanomas in the rural areas
of Telemark county is slightly higher than the
natignal rate while the incidence in urban areas is
fairly equal 1o the national rate." All subjects with
skin cancer had lived in the urban ares.

We observed two ancers of the thyroid gland
(0-16 expected): both cases occurred in the high
exposure group and were of the same histological
type. We are not aware of other studies indicating an
excess of this type of cancer but as only two cases
have been observed, no conclusions can be drawn.

In a Canadian study on workers exposed to VCM
for five years or more Theriault and Allard showed
an excess of cancer in the digestive system,” but the
- authors concluded that the excess is accounted for
exclusively by cancer of the liver. In the present
study we found a slight excess of cancer of the colon.
Many of the other studies referred 1o include cancer
of the liver in digestive cancers, and they conclude
that the excess risk is due 10 this tumour. There are
few reponts on occupationally induced cancer of the
colon and rectum although it has been indicated that
asbestos workers, textile workers, and sieel workers
have an increased risk from these diseases. Wat-
nabe et al in their kinetic study showed some faecal
elimination of C after the inhalation of “C-VCM,
but they discuss only urinary and pulmonary elimi-
nation in their paper.'*

The results presented in the present study. consi-
dered with other epidemiological studies, seem to
sypport the view that VCM may sct a3 a multicar-
cinogen in man. This is in accordance with observa.
tions from animal studies.’ Some of our findings dif-
fer from those presentad by other workers, and will
be followed up later. The observation period is short
for some of the members of the cohort, and the
study group is small. Nevertheless, the fact that the
excess of different cancers was seen in the group
with the highest estimated exposure ievel streng-

Heldoas, Langird, and Andersen

thens the suggested association berween VCM
sxposure and these types of cancem, in parucular
the malignant melanomas.

We thank the Plastic Division of Norsk Hydro a s for
cooperation throughout the study. O C Backman's
critical comments were of great help. We thank Mrs
P A Flor for linguistic help and Mrs U Danielsen for
typing the manuscript.
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*Dr Carol Stack

Chemical Manufacturers' Associatien

2501 M Street NW

WASHINGTON DC 20037

Usa Medical Department

Your raf Oats 8 Nov 84

Dear Carol,

Thank you very much for meeting me in Washington and for giving me so much

of your time. When we met, I promised to send you a copy of the UK VCM

Code of Practice and the Guidance Note which goes with the Code of Practice,

and the document "VCM and you", which is a document which will be given to

each worker who works with VCM. The first two documents will be issued

in the near future and, it is believed, in the present format. The latter
document, "VCM and you", I anticipate will be altered, though the information
will be in a similar vein. The changes I anticipate are on psge 2, and

the words, ‘similar to Banti's Syndrome' will be removed, and on the penultimate
page, health checks will not be offered to individuals if they cease to

become = Registered worker. (In my area, we do offer medical exsminations to
individuals who remain within the Site perimeters, even though they are not
registered. I sm the only Works in the UK that offers this service).

I am also enclosing, as promised, the IOM Vinatex full and published report,
along with Geoff Paddle's critique for you to use in any way you see fit.

I would like to mention the various surveys which are ongoing in the world
at present with reference to VCM, I did mention these when we spoke, but
feel it might .be better to detail these for your inforsation :

1) C.M.A.

I have written to S8ir Richard Doll, asking about the possibility of he
himself reviewing all the epidemiological data base, in order to perform
a critieal review for industry. I will forwerd the reply vhen 1
receive it.

8ir Richard Doll and myself are in the process of writing a Paper
for publication with reference to the ASL Register. We are being
helped by David Forman, who works for Sir Richard Doll, and therefore
his name will go on the FPaper., I myself have insisted that John
Stafford's name should also be included.

/Over
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From
Dr B Bennett

To
Dr C Stack

8 Nov 84 ¢

3) I have been informed by Norsk Hydro that the Scandinavian countries,
Norway, Sweden, Denmark and Finland, have asked Mdme. Heldaas to
prepare a critique of all the Papers associated with VCM, in order
that a Fanel, the members of which we do not know at present, can
prepare a document with reference to definite and possible VCM-
related disesses.

Mdme Heldaas has been given only several weeks' to perform her task
and the document ia planned to bs finished during 1985. (This is Mdme.
Heldaas of melanoma fame).

4) Ecetoc (European Chemical Industry Ecology and Toxicology Centre)
(Brussels) is setting-up a task force to write a reviev of the
carcinogenicity of VCM. This will take into consideration
human and animel data.

This has been triggered-off by the fact that, in Holland, a atudy has
been performed on animalas, which were fed VCM by mouth in the diet,
and this study showed liver emncer occurring at low levels, and much
lower than had been suggested before.

Holland is trying to convert this ingested animal dose into human dose
terma. This task, I believe, is difficult, and it is virtually
impossible to convert ingested animal dose into human terms.

Holland are then moving a stage further, and suggesting - and even
trying - to lower the hygiene standard (TLV) of VCM to an extremely
low level.

The Working Party has been set-up to combat this project.
5) TFox and Collier up-date.

The Statistician who is now up-dating this study is called J. Hodgson.
The Study is job related, rather than S8ite related, the jobs' relation

meaning exposure related.

They are 99% of the way towards completing the Study, and it is
expected to be completed by the middle of 1985. I have heard,
unofficially, that there is nothing coming out of this Study which
is expected to cause us any anxiety.

6) Tabershaw and Cooper up-date, which you mentioned to me vhen we vere
talking.

You also mentioned that the VCM workers are lumped together, irrespective
of whether their exposure was of 1 ppm or 1000 ppm, whereas the Fox and
Collier up-date is more exposure related.

/Over
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From
Dr B Bennett

To
Dr C Stack

8 Nov 84

I hope to acquire the results of all this ongoing research when the variocus
projects have been completed. I will thereafore forward copies to you
when I receive them, Likewise, I will send a copy of the Norsk Hydro
Asbeatos/Melsnoma Faper, and the letter from the Chief Medical Officer of
Norek Hydro, refuting the Heldass conclusions, when these are to hand.

I have just received from Geoff Paddle a copy of the letter from William
R. Gaffey, Monsanto, with reference to the Heldsas Fsper, which appears to
be in line with the Geoff Paddle thinking. I should be grateful to

receive any such documents which you feel will be of interest to me in
the future.

I am also enclosing, as promised, a copy of the ASL Register.

Once again, I would like to thank you for meeting with me during my vieit
to the States, and if I can be of any help in the future, please do not
hesitate to let me know.

Kind regards.

Yours sincerely,

/]m:‘.

B BENNETT
Site Medical Adviser

encs
PS I have spoken to some of the UK PVC/VCM producers, and I am getting a
positive response to funding of the CMA Study.

(8imilar correspondence to : Dr M N Johnson
Dr T R Torkelson)
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Carol Stack, Ph.D.

CMA

2501 M Street MW
washington, D.C. 20037

Dear Carola

I just received your memo and copy of.the Heldass paper on cancer
in VCM and PVC workers, together with Geoff Paddle's critique. As
you know, I c¢an be depended upon to bring up some obscure mathematico-
statistical issue at the drop of a hat, and this case is no exception.

ldass et al. state that they classified workers as having the

posure level of the category in which the greatest time was
spent. They should have classified person-years, not workers, on
this basis. You may remember that this issue (should we classify
persons .Qr person-years) came up early on in the CMA benzene
study, although in that case it didn't change the results in any
important way. I'm not sure what would happen in the present
case.

Take the following example. Suppose a worker is hired into a high
exposure job and works there for ten years. Then he switches to a
low exposure job and works there for 11 years, at which time he
dies. Heldass et al. would correctly classify the death as a low
exposure death by their definition, but if I understand the paper
correctly, they would also put all of his 21 person-years of
observation into the low exposure category for the purpose of
calculating expected deaths. In fact, for the first 20 years of
his employment, this worker's longest period of employment was in
the high exposure category. That is, if he had died in the first
20 years, his death would have been a high exposure death.
Therefore, the first 20 years of his employment should be counted
as 20 person-years of high exposure, and only the final single
year should be counted as low exposure. If the data were analyzed
with a ten year latency, the situation would not be so lopsided.
Nevertheless, in that case there would be 11 years of observation,
ten of which belong in the high exposure category and one in the
low exposure category.
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The above is an extreme example. sStill, if there were a tendency
for new employees to be hired into high exposure jobs and then to
graduate to low exposure jobs, the number of person-years in low
exposure (and, consequently, the number of expected deaths) could
be overestimated, while the number of expected high exposure
deaths could be underestimated.

I'm not sure that all of the above makes any practical difference
in the present paper, but it could.

I also share the concerns expressed by Geoff Paddle in his
detailed comments on the paper.

Yours sincerely,
A1

William R. Gaffey, Ph.D.
Manager, Epidemiology

CC: G. M. Paddle
ICI Ltd.
3 The Drive
Holmes Chapel Cheshire
England
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Dear Sir Richard,

When I spoke with you at Neweastle recently, you mentioned that David Forman
was in the process of writing the article which we hope to publish with
reference to the ASL Register. I vas wondering how it is proceeding, and
whether or not I could be of any help? If so, I would be only too happy
to meet to contribute in any way I can.

WVhen I met you, I mentioned that I was to visit the States, While in the
States I met Maurie Johnson of B. F. Goodrich, Carol Btack of the Chemical
Manufacturera' Associstion, and spoke to Ted Torkelson of Dow. The
Americans are exploring the possibility of an independent epidemiologist
reviewving all the epideminlogical date base in order to provide a critical
review of the VCM literature. I was asked by the American doctors if
someone like yourself would be prepared to take on such a task, The
Americen VCM Industry agreed that they would be happy to fund such a project.
If you feel you do not have the time to undertake such a project, I should be
grateful if you could tell me of snother world-respected individual whom

you feel would be suitable for me to approach.

1 look forward to hearing from you in the near future, when 1 hope we can
meet once agmin.

Kind regards.
Yours sincerely,

//m:. ) L.. J

B EONNETT
8ite Madical Adviser

FB8 I have spoken to some of the UK PVC/VCM producers, and I am getting a
positive response to funding of the CMA Study.
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