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I enclose a copy of a report paper on angiosarcoma in Great Britain,
and an assaciated press release, which I received today from

Dr. John Stafford of 1.C.I. Although written very cautiously, it
would seem to support the absence of risk to the general population
from vinyl chloride.

As a side light, an incidence of a 1ittle over one case per year for

50 million persons is a lower rate than the estimated 25 per year
per 200 million in the U.S.
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PAPERS AND ORIGINALS

Angiosarcoma of the liver in Great Britain, 1963-73

PETER ] BAXTER, PETER P ANTHONY, RODERICK N M MacSWEEN, PETER J SCHEUER

Bruish Medical Journat, 1977, 2, 919-921

Summary

Deaths attributed to primary anglosarcoma of the liver
(ASL) in Great Britain between 1863-73 were reviewed by
submitting available histological material to & panel of
histopathoiogists and by obtaining full occupational and
residential histories for the cases agreed as ASL by the
panel. On average four recorded cases of ASL occurred
a year, but in only one-third of the cases submitred did
the pane] agree with the originsl diagnosis. Only one of
the agreed cases could be confidently associated with
exposure to vinyl chloride.

Introduction

Studies of polyviny! chioride (PVC) workers have been set up
in several industrialised coumries after the recognition in 1976
of the association between primary angiosarcoma of the Hver
(ASL.} and occupational exposurc o vinyl chloride monomer
(VCM), the chemical used to manufacture PVC In Great
Britain the Employment Medical Advisory Service (EMAS)
agreed to undertake a mortality study* of workers engsged in
PYC manufacture and a casc-control study® of all known cases
of ASL occurring from 1974 onwards. As a preliminary study,
we reviewed deaths anributed to ASL in 1963-73, in which
available histological material was examined by s panel of
pathologists, and full occupational and residential histories were
obtained in those cases agrecd as ASL by the panel.
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Material and methods

In 1974 the Registrars Geners)l of England and Wales and of
Sootland were requested 10 send to EMAS s copy of sl] desth certifi~
cares from 1963-73 (Scotland 1965-73 only for administrative reagons)
that recorded any type of primury sarcoma or angioma of the liver as
& cause of death, These cemificates were sorted by one of us (PJB)
into two groups—nunely, ASL and other tiver zarcomas. Certificates
were categorised as ASL i sny of the following disgnoses were
mentioned, jrrespective of whether the cases were infants or adulrs:
haemangio- or angiosarcoms, Kupffer-cell sarcoma, hacmangioendo-
thelioma, haemangioblastoms, or malignant angioma,

Other cases of ASL were sought by placing notices in medics)
journals and in the news-sheet of the Royal College of Pachologists,
and by undertaking & search of the published reports. Hospitai
pathologists were invited to forward 10 the panc! of prthologists
histological material from the caset of ASL and other liver sarcomas,
which were 10 be used as controls,

The panel regarded the following histological features as being
helpful in rmaking e disgnosis of ASL: (1) an essentially intrasinusoidal
pattern of growth, though solid and cystic areas may also be present;
{(2) cytological findings compatible with Kupffer-cell or endothelial-
cell origin; (3) characteristic reticulin pattern of dens¢ intrasinusoidal
network ; (4) diffuse involvement of the affected past of the liver. Other
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less important festures were
phagocytosis, a tendency to thrombosis, infarction, and scarring.

‘The panel was saked to classify the histological maveris) az follows.

ASI—if the ceader was confident about the diagnosis of ASL.

Not ASL~—if the resder wax confident that the sections were from
a cantro! or from a case wrongly labelled as ASL..

Doubtful—if the reader thought the section might be ASL, but was
not confident that other disgnoses could be excluded.

Unclassifiable—cascs in which the material was inadequate o7 un-
sadafactory, or cases in which the resder considered that sdditionsl
data would not enable 3 definite histological diagnosis to0 be made, -

The same slides were Sirculated in rurm initially to four, subsequenl-
ly to three working members of the panel, whe examined them
independentiy and without knowledge of the original diagnoses. If all
the members of the panel agreed on the disgnostic category then this
was sccepted. When there was ditagreement sections were projected
at a joint meeting of panel members and discutsed withour knowledge
of the previoun disgnoses, after which the consensus view wan maken,
Occupationa! histories, including places of residence, were sought for
all the agreed cases, These were obtained, when possible, from an
interview with the next of kin by an employment medical or nursing
adviser using ¢ suanderd questionnaire, and from factory medical
officers. .

Results
CASES

For the periods 1963-73 in England and Wales and 1965-73 in
Scotland 41 death certficates were received which mentioned a
diagnosis of ASE. There were 27 males and 14 fernales, including
one female and two male infants. Two patients, both men, died in
Scodsnd. The saarch revealed nine puhliM cases’~? and & further
case was reported to EMAS. All these patients had died between
1967-72. The reported case and five of the pubhshed cases would
otherwise have gone undetected b the d mentioned on
the death cerrificates were other than ASL. The snnusl incidence of
all the recorded cases rose to s peak of nine cases in 1968, falling to
three cases by 1973 (fig 1).

Histological sections were obtained for 36 (77%.) of the

And
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differentisted o, in ona case, becsuse of insufficient material. ‘Sections
were received for one of the infanty only and wese clastified ay not
ASL.

As the panel classified so few cases ax ASL it seemed dhar the
diagnoses as recorded on the desth certificates might not accurately
reflect the nccropay findings. T'o sssess this we studied the necropsy
details available !‘ot 25 of the 30 cases notified by dexth certificate thar
the panel ssw. Anthenwydh;nmmuenbmdonmno-
loded examination (ﬁve on blopsy specimens only) and were found

to correspond to those on the desth certifiostes with only two

CONTROLS

Twenty controls, 15 cases of sarcoma to which five of carcinoma
were sdded, were also seen by the panel, All of these were confirmed
s not ASL with onc exception, which was classified as “‘doubdul.”™
The cause of death for this control to the desth certificate
wpnmry hunna;bnu of the liver, wheren the necrapsy disgnosis
was ‘“‘anaplsstic primary cances of the Uver.”

CAIES AGREED BY THE PANKL

The desth certificste diagnoses and other detsils of the 14 cases
of ASL agreed by the panel are given in tabie 11. There were only
two women. In three published cases the underlying causes of death
were recorded ws ovarian cyst, hepatic failure, and ischaemic heart
disease respectively, indicadng that cases of ASL will be missed if
reliance iz placed solely upon data from death certificates. The
recorded diagnoses for the other cases show that confusion may arise
over the nomenclature of ASL, a5 six different terms for ASL are

Occupational histories were obtained for 12 of these cases. One had
been 3 process worker in PVC manufscture exposed o levels of VCM
sxcoeding 20¢ parts per million (ppm) for over 20 years.! * The glan-
fibre worker who died aged 56 in 1970 had been employed for 11 years
unsil the age of 43 in a factory which manufactured rubber componenis

cases. The panel agreed the disgniosis of ASL in only 14, and clasified
seven as doubrful and twelve as not ASL (table I). Three other cases
were regarded as unclassifiable cither because the tumonr was poorly

TADLE 1=~Clatsification by panel of patholegists of cases of ASL occurring in
Engiand end Wales (1963-13) and Scotland (I1965-73)

Death certificate casex Oiber carer®
Male Female Male Fomnale

No of patients . b14 14 3 3 47

Ne veen by pang) 20 10 s 3 3
Fancl -.lnm lewtinn

O PR T A B

lelammmlr 2z 1 3

Nt s 7 12

*Published cases or 1hose nat obtained frum duath eestificates,
I, prtman angivearcoma of the liver.

TABLE 1—Details of ail cases clasfiad by the panc! as anposarcoma of 1he liver

and d fabric with PVC. The latter process took place in s small
par of the factory, and although there was no evideace that he had
sctually worked there, the poesibility could not be excluded. There was
no indication that any of the other cases had worked in the manufac-
ture ot fabrication of PVC or with other chemicals,

Commezciz! production of PYC began in Britain in 1941. Four main
nitea were in commercisl production before 1954, and two others in
1969 and 1971. The locations of thete factories and their relation to
the last place of residence of the 14 cases are shown in fig 2. Eleven
cases had either been bomn or had worked for many years in the arcs
in which they were recorded as dying, but this informadon was not
knowa for the other three, The cases were widely scattered except for
two in the north-west of England. One of these was the process worker
described abave ] within half a mile of the factory where this man had
worked, the other patlent had lived for seven years before his death in
1970, having spent 40 years a3 a bug driver before becoming 4 cashier.

One cate, who had been a2 hospital amendant, had undergone a
carorld angiogram in 1939 in which thorium dioxide ‘Thototwrast, had
been used.t Other medical details——for exsmple, drug usage-=were not

Age x
D s nccording 1o Year of dasth Ocay coording 10

b cemﬁm‘:‘é‘ death Sex (years) ”o;tlﬁmu Exposure ta VCM
Angivsarcoma A . . .- e eae . 1966 54 ot engineer Not known
variln cyst .. - e ‘e .. . 1967 g 0 Hoe ife Na
H.ln'nanmlkhuhclmml - .. .. . .. .. 1968 M %0 Rlectricat engineer Not known
Malignant haemangioma .. - . . .. . 1968 M & Bricklayer No
Hacmangioblastums - e e ,e .. .- 1968 M 30 Machinery fitter No
Haanangiuendothelioma .. e . . . . 1969 M 20 ilway porter No
RHacrman; ndvihelioms .. - e .. .e . 1970 M 61 Cashler Lived neat PYC plant
Hepatic failure . . . - . 1970 M 56 Flore glass warker Pomsibly PYC paste
Hatmanpoendathetioms . .. . .~ . 19 M 70 Rubber planter No
.-uharm ¢ heam diseass ., . .- - . 1971 F “ Houwsrenfe No

.. aa 1972 M 1 Frocess warker .
- B . . 1972 M * Hn_?itll atiendant g‘hm’vm dioxide)

Anznmreoml . .. . 1973 M 6 Tailor [
Kunfler-cell sarcoms .- 1973 M 3 Lorry driver No

VCM  vinyl chlonde sxmomer. PVC  polyvinyl chloride.
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o CARCER FROM VCNM
gomd BEIN OVERSTATED BAYS REPORT

A preliminary report published today suggests that the hasexd from
the themical VON to workers swployed in the manufacture of PVC or PVC
products and to the gensral public living arcund the plants involved might
mot be as grsat Az wes first supposed. VOM (vinyl chloride sonomer) is the
goe uwed in the mmufxcture of polyvinyl chloride (FVT). The report,
published today (October 7) in the British Medieml Journal, is written by
Dr. Peter Bexter o2 the Bialth and Safety Executive's Beploymant Mtod.

© Advisory Berries (ms} and three other madical experts.

In 197h. medical findings from the U8 indicated for the firmt tims
that workers engaged in the msnufacture of FVC were =t risk from developing
diver cancer (angicssrcomm). Urgent sction by the Health and Safery Bmbsutive
in bollaboration with both sides of the chemiral iniustry reslted iz Jevels

8! axposure to VON deing dnrtiuu: reduced in the six Britich plants
1nvoived.

The npurt sAYs that out of & total of 4?7 reported cases ot ndm
of the liver in the ten-year peried 1963-73, in ocnly 14 was the aLagnatn
ﬂrincd sad out of thuse only one could be confidently -mﬁ.uttd-vi&
- woTEpisee swposurs to VOM. It also says that the overall imcidence of
T MMpiosartmem did act appeas to e geographically lirked WEAR the lowwtiem of b
fastories dealing with the chemical, although therv wea OnR confirmed snse §f ,”i
aligicosareoms in g man vho had lived within half-sa-mils of & FVC factory for )

+ N .

Bik years beton his death. There was no indfcation of angiomarcoma Weving L
firteen through -M minute amcunts 0of VOM, for exessple, from phcﬂc ' L
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Out bf &7 deaths in the period which were attributed to angiosarcoma,
Zays the report, 37 hed sufficient information supplied by hospitala for
xhé data to be scrutinised by the penel of medical experts. Where the .
coune of death eculd he defiaitively mgreed ss angiosarcoma 1% ¢uiras),
full oceuputionnl and residential case histories were cbtained and aanlysed
in L2 vhose fext-of-kin could be traced. Inh the one Ci3e whare workplace
expssure eauld Lo associeted with the worker’'s fatal illnexs, ke had been
.cxpend to VOM lavels probably excesding 200 parts per million in alx for .
over 2 years. (The currest agresd level in this country for worker exposure
"whith is enforeed by the Factory Inmpsctorate is ten parts per eilliem in -
sir over an eight-hour day.)

Y

The suthors of the paper peint out that their findings are generally
reaassuring in that not ozly doss the annual incidence ©f mnglosarcosa appear
to be in single figures, in a population of about 50 millien, Wut expoaure to
VCM seema to have been responaible for only one death over the whole tem-year
period. Eowsver they say that there remains a pescibility that anglosarcoma
pay bs asmgocisted with VUM &t low exposurss so a clops watch am the ecsurvrence
of this tumour shouid be maintmined.

The papei, YAngiosarZoma of tha liver in Great Britain, 1963-73", gives
the renﬂtn of a miininar: study, which is now baing cxtended to include al}
known cases of angliosarcoea occurring from 1974 enwards. This mmy ‘48 being

“undertaken by EMAS, as ia a full aurvey of all causes of death among workars
engeged in PVC mamufacture. This work parallels atudies set up in a pumber
of industrialiced countries sinae 1974. :

AR BMAS apckesman companted: "These findings give us grounds to hepe
that this chemical will turn out to be less of a cancer risk than was
eriginally suppased when the American findinga were announced. The single
ecamc 8% & mam Mving neer a PVC fantory vho died from angiessrwesa s’

luutfleﬁnt ‘wvidence to draw aty conclusions st this stage.” "
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NOTES 1D YDITORS: .
1. he text of the rqcrt ia sttwched, ¢

-2 %Fhe period 1953-73 was chosen for study im order to discover the i
frequency of angiosarcosa of the liver and to evsluate any trands on its
jincidence bofors the time vhan & relationship bstween occupational sxposure
td YON snd liver cancer became known in 197k,

L ]

3. A first repert of the full survey of all csuses of daath in men engaged
in PVC panufaciure in Great BEritain was published in the Britisk Journal of
Industrial Medicine in February 1977. It showed that up to the end of 197%
thers vere two deaths Lfrom angiosareoma of tha liver involving worksrs
exposed to VON: one, a san whe died 4in 1971, is included in the prament
report; the other occurred in 1974 and is outaide the study period of the
present report. Bince then no other ecases cf angiozarcomz are known to

bave ecourred anong Britiak workers engaged in PVC mamufacture. .

x55:77
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D rocrories
® Cores

F1c 2-—~Main sites of PVC manufacture in
Grear Britain und lase place of residence of
the cases classified 23 ASL by the panel.

sought for the 1963-73 cases, but EMAS intends to obtain these for
all coses occurring from 1974 onwards.

Discussion

ASL is a rave tumour, and we expected that there might be a
tairly wide discrepancy between the original diagnoses and those
reached by the panel. Our findings show that between 1983.73
an average of four cases were recorded annuslly, and in only
one-third of the cases submitted did the panel sgree with the
disgnusis. Undoubtediy the histological material seen by the
panel may sometimes have been inadequate compared with that
available when the diagnosis was first made by the hospital
pathologist. Nevertheless, fn one-third of the cases the pane]
was confident that the diagnosis was not ASL, showing that this
explanation was inadequate for these cases at least,

We know of only nine published cases in which ASL was
reported 3s the cause of death in Britain before 1963 (Seotiang
1965).* '* One of these was atrributed to gemma radiation
received from 8 radium needle that had accidently become
lodged in the myocardium of & petient,® and another case was
of yuspecred idiopathic haemochromatosis,*®* Thorium dioxide
{Thorotrast), a radioactive contrast materia] introduced in 1928
{for angiographic studies, has been the agent most often associated
with ASL, but we came across only onc such case in this study,
By 1950 thoriumn dioxide was used infrequently in Britain; it had
a place in the madiography of cerebral abscesses until the late
1960s, usually remaining localised to the gite of injection, and
rarely entering the circulation.'® In other countries ASL has
been associsted with arsenic exposure——in vineyard workers
contaminated from the use of arsenics! sprays,’ and in patients
with chronic arsenic intoxication after prolonged wking of
arsenical drugs.?* 1% ASYL has also been recorded in & vineyard
worker who had worked with capper-contsining sprays (Bor-
deaux mixture) for many yecars.'* In Britain the use of arsenic
in pesticides snd agriculture generally has diminished consides-
ably since 1960, end the use of arscnical drugs was lergely dis-
continued sfier 1950,

——— e ———————

#21

Since 1950, however, the PVC industry har developed
rapidly, the material heving become one of the most widely
used platics, About 8000 people have been employed at some
time in PVC manufacture, over half of whom have been exposed
to VCM levels exceeding 25 ppm in the factory stmosphere,!
Present mean levels of VCM in the atmosphere up to half a mile
away from the factory where the neighbourhood case of ASL
occurred sre considered 1o be between 0-01 1o 0403 ppm, and
may have been several times higher in the past, indicaring the
order of exposure of people living close to factories manu-
facturing PVC. (In 1975 » code of practice was introduced, and
this was sccompanied by & major reduction of VCM levels in
and around factorics manufacturing PVC,} About 35 000 people
in England and Wales are currentdy working in factories making
PVC products, where ezposurcs have been much less than the
current hygiene standard of 10 ppm (HM Factory Inspectorate’s
Records), In addition the geners! population has ingested ex-
tremely small amounts of VCM which have entered foodstuffs
from PVC wrappings.!'

Despite these obsarvations, anly one case of ASL occurring
in 196373 could be confidently arteibuted to YCM, One patient
was suspected, but pot proved, 1o have worked on & process
which used PVC as x tww material, and another had lived for
sy years within half & mile of & plant menufacturing PVC.
Theae cases had beens diagriosed as ASL by hospital pathologises
aeveral years before the associstion between VCM exposure and
ASL in musn had become known, Although our findings are
genenily seassusing, in that the snnual incidence of ASL ina
population of sbout 50 million seems to be in single figures,
the possibility remaing thar ASL may be associsted with VCM
at low exposures. Thus more people may be st risk than is
currently supposed. Our dan provide no reason to supposc
that most of even those few cases that have occurred are pro-
duced in this way, but @ close wach on the occurrence of this
tumour should be maintained.

We gratefully scknawledge help from the Registrars Geners! for
England and Waies and Scotlind; the Medicines Division, Depart=
ment of Health and Swhl Sccurlty, HM Fscrory Inspectorare, and
HM AlkaH rad Clean Air Inspectorate. We thank the factory doctors
and the employsnent medical and pursing advisers, who obtined the
occupationsl Nmmes, Prof H K Wembren, who was a member of
the panel of ) a the t 3 Drs $ Gauvain and M
Greenberg for their ad!dce, and Mr G Spcrkel far administrative
support. We are especially grateful ro hospiul psthologists for sending
histological material.
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