IMPERIAL CHEMICAL INDUSTRIES LIMITED
PLASTICS DIVISION

PVC DUST

Paper for APME Meeting in Vienno, 9 June

Introduction

Over the past 1/2 years I hove from time to time given brief orol reports
ot CEFIC/APME VCM meetings on the work done by Dr C Wagner of the
Pneumoconiosis Research Unit (PRU) of the Medicol Research Council (MRC),
a UK Government institution. Dr Wagner found that he could generate
Kupffer cell sarcomos in rats given intra-pleurol injections of emulsion
type PVC polymer. On 31 Jonuary 1978, the Chemical Industries Association
(CIA) had o meeting with verious UK Government Departments, the Trades
Union Congress (TUC) Medicol Adviser and the PRU represented by its new
director Dr P Elmes and Dr C Wagner., Partly orising from thet 31 Jonuary
meeting, there wos an Ad Hoc Tripartite (ie Government, Union ond Industry)
Medical Meeting on 5 Moy at which o serious attempt was made by our
Government Employment Medicol Advisory Service (EMAS) to persucde industry
to accept a change in the status of PVC dust for hygiene purposes., I
thought you should know of this since ony action by the UK Government

in this field could have repercussions elsewhere,

Papers on PVC Dust

I attoch for your attention a copy of a paper I wrote for 5 May giving @
summary of the CIA Meeting of 31 January 1978 (Appendix 1). I olso append
a copy of o literature summary by Or M Greenberg of EMAS (Appendix 2). In
cose you hove not seen it, there is also oppended (Appendix 3) o copy

of o paper by Prof. Armaud in Thorax (1978 Vol 33 poges 19-25), o journel
whose editoriol board includes Dr Elmes ond DOr Wagner, (Indeed Dr Elmes
drew my attention to the paper.) Dr Garlanda has also given me a copy

of o summory in English of the Italian trade union epidemiological survey
(Appendix :5 end you will note on page 3 reference to 23 pneumoconiosis
cases alleged to have been found in men exposed to PVC dust in bagging
operotions ete.

At the 5 May meeting, Dr D P Duffield gave on oral sccount of the full

chest x-roy studies done by the National Cool Boord's radiogrephy unit on

324 ICI workers, He also gave an oral account of recently completed work

at an ICI Peints Division plant which compounds end fabricates PVC

emulsion polymer. We hope to produce some written reports of this work in
the neor future despite the fact that we expect our Government to be critical
‘of the work because of inadequate control populetions and suggestions thot
the populotions moy be of the wrong size and moy count as selected populations.
Dr D P Duffield and Dr B W Duck referred to work done by European and US
companies on chest x-roys - EMAS were not much impressed since no popers

have so far been published.

Dr Duffield and Dr Duck criticised the popers listed by Dr Greenberg os
being utterly inodequate. Dr Duck told of his frustrations in trying to
speck with Prof. Frongia. Both admitted that the Arnoud paper was the
first paper we had seen which was well writtea ond merited really close
attention, We were also oware that here ond there, now ond agaoin there
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hove been isoloted single coses of sone pulmonory problems which could
conceivably be associated with PVC dust., We olso know of the University

of Lovisville's ongoing research into pleural plaoque formation in o group
of BF Goodrich employees who have been exposed to a number of c¢chemicols
including, we believe, VCM but we core uyncertain whether they were exposed
to PVC dust. We could not believe thot 23 pneumoconiosis coses could have
occurred in Itoly without our Itolian friends having told us gbout them,
The TUC Medical Adviser had no informotion on this point from Italian
unions. Moreover we had not hod an opportunity so far to inspect or assess
Dr Wogner's work on which we have had only interim, orol reports, Ffurthermore
no one knew the significonce of intro-pleurol injection of any particulate
matter os o technique for prediction of ill effects in mon and Dr Waogner's
lotest experiments on PVC dust inholotion must be recognised os difficult
work to interpret ond monitor both with regord to concentrotions of dust
ond the combination of inholation plus ingestion whieh occurs,

EMAS thought there had been sufficient indications over the post 4 years

to cast some doubts on PVC dust, In their view there was increasing evidence
thot the retention of PVC polymer was not o benign process. EMAS moved

owoy from their position of 31 Januory and suggegsted to us that the TLV

for PVC dust should be reduced from 10 to 5 mg/m". We would not accept

that there wos sufficient medical or biological evidence to worront such

0 change. As an alternative EMAS thought that o "best procticable meons”
opproach may be required to improve hygiene. Monitoring of course is @
problem here - our measuring methods relate to occasional sempling ond

we may have to adopt to a sequential monitoring system os for VM,

There will be further discussions on this matter in June ond we can sofely
predict thot our Government ond Unions will not be easily sotisfied. We

are trying to get our work properly written up oand presented to EMAS and

we will need to improve on measurement procedures., We will discuss yet

agoin with EMAS the need for o morbidity ond or mortaolity study, particularly
in the PVC faobrication industry. I om confident thaot we con toke core of
these motters in the PVC manufacturing industry if there is on insistence

on a best procticable means approoch ~ I am apprehensive about the ability

of some ports of the PVC fabrication industry to cope with eg dust monitoring.
(In the lest day or two I have heard thot EMAS have been called in to one

of our lorgeg customexrs and it is clleged o high level of emulsion polymer
dust 40 mg/m” was found!)

Liver Angiosarcoma in the PVC Fobrication Industry

EMAS ore investigating on ASL case in a nan who was employed for over 30
yeors in plestics fobrication where, it is alleged he hondled polythene,
polystyrene ond PVC, EMAS were not in a position yet to discuss detoil
with us but already they were beginning to odopt a stonce that there is
growing suspicion thot low levels of VCM moy give risk to ASL. We could
not ogree that there wos "growing suspicion" of this sort. I do not think
this ASL case was affecting the EMAS judgement on PVC powders.

-

J Staofford
Division Monager:
Health & Environment Protection

JS/MIE/DS0-107
11 Moy 1978
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IMPERIAL CHEMICAL INCUSTRIES LIMITEOD o
) PLASTICS DIVISION PPIVOTN Y

PA’%R FOR EMAS MEETING, 5 MAY 1978 AT REGINA HOUSE

pPvC DUST

1 Summary Note on Meeting with MRC Pneumoconiosis Research Unit
J1 January 19/8

Introduction

Under CIA ouspices, o meeting was held on 31 Jonuary 1978 with HSE,
EMAS, DH55, TUC, BIBRA and CIA representatives present to discuss the MRC
work on PVC dust. The following points arose.

(a) Dr Wagner of the MRC in August 1975 gave 48 rots o single intro
plevural injection of 20 mgm of PVC emulsion polymer in saline.
Between 12 ond 18 months, 9 enimals died and of these 5 had liver
tumours. Pathologists agree 3 tumours were malignant, orising
from Kupffer cells. One tumour occurred at the injection site.
Nothing further was found until rats 33-45 died and showed liver
and spleen fibroses and Kupffer cell damage., 3 onimols still
SUrvive.,

(b) 1In Jonuary 1977, Dx Wogner exposed 48 rats to inhale an atmosphere
contoining 12 mg/m” PVC emulsion polymer dust for 7 hrs day/5 cays week
for 5 months., In June 1977, & exposed rats were sacrificed ong
evidence found of dust deposition in macrophages in the olveoli,

[ing tissue, liver and spleen._ In JlonUory 1976, & further & rats
were sacrificed ond found to have interstitiel fibrosis end multiple
granulomoto in lungs, aggregates of dust arcund splenic vessels and
occasionol particles in Kupffer cells in the liver,

(¢) In post mortem examinotions of human coses in the Llondough Hespital,
Dr Wagner found PVC particles in lungs ond liver of o mon who dled
from Kupffer cell sorcoma, PVC in the liver of o man who died from
o liver tumour, PVC porticles in liver ond spleen S?nd interstiticl
fibrosis) in o mon who died from bleeding oesophagal vaorices aond PVC
particles in lungs and spleen of o South Woles factory employee
who died of bronchitis ond emphysema,

= (d)

Dr Pigott of ICI's CTL described in vitro ond in vivo experiments
with PVC powders, In vitro, emulsion polymers were cytotoxic when
some gpecific surfactonts were left on the particles' surface.

. Introperitoneal and intratrocheal injection of emulsion polymers
into animols showed no response aofter 6 months. Dr Pigott conclucded
the PVC powders he had tested in this way were unlikely to procduce
fibrosis in man,

tvch a conclusion., Moreover there wos scottered clinical avida-:ze
W in tne literature to support the possibility thet PVC dust moy e
' fibrogenic but Dr Elmes agreed an epicemiologicel susvey would be
required to‘prove this. All ogreed that such o survey cculd not be
warranted on the basis of the present evidence.

f{j(e) Dr Elmes ond Dr Wagner thought it wos too early for Dr Pigott to craw
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(f)

(g)
rif-".’
il

(h)

(i)

(i)

-

Dr Elmes considers thaot PVC emulsion polymer may contain o diffusibla
carcinogen and the toxic effects ore due to PVC porticles and not VIM,
The "materiol" moy be a potential couse of lung fibrosis and olse
liver fibrosis and portol hypertension. Or Elmes wos reminded that
the NCB Pneumoconiosis Unit has x-royed 324 ICI exposed warkers and
found no coses of dust reticulosis. We olso know that Shell aond UCC

inter alic have x-royed exposed workers with the some result. Or Wegrer
made reference to pleural plaque he hed been shown in Goodrich workers -

the University of Louisville is exomining some 2 dozen coses but their
tosk is difficult since the men seem to have been exposed to chemicols
other then VCM and PVC,

MRC would like %o do further inholotion work in this ereo and the CIA
promised gll possible help. The MRC imhalaotion facilities ore over-
loaded at the present time and work on aenother straoin of rot would be
difficult to occommodote, The CIA would examine what if anything
they could arrenge in this orea. DOr Douglas thought veluoble
information will probobly oppear from the existing work in & months
time,

Dr Wagner would like to have access to other somples of human tissuves
to check for PVC particles, He also had plans for o series of
interlocking experiments to detect synergism with eg barbiturctes

since many of the South Wales workers who developed liver disease

were toking borbiturates or large amounts of clcohol but Dr Fuoirweather
questioned the value of such complex protocols.

The TLV for nuisance dusts in 10 mg/ma. Mr Henning considered 1 mg/m3
for the respirable fraction o reasoncble target ond urged thot it

would be prudent to improve hygiena here. In foct the SeSpircble
fraction in bagging and drying arqos averages 1 agm/n”, (Dr Yogner's
experiments were done ot 12 mgn/m”.) There wos no cose ot present

to change the existing "nuisance dust” classificotion for PVC.

It was agreed that industry would consider the motters brought up
at this meeting ond ot an appropricte stage discuss future ection
with Dr Douglas end Mr Henning.

J Staofford
Division Manoger
Heolth & Environment Protection

JS/MIE/DSO-107
19 April 1978
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PULMONARY DISEASZ IN THE VCM/PVC IiDUSTRIES

INTRODUCTION

3.

4.

T i, e e —

Three potential hazard areas cap be defined based on the =materials %o
which workers are exposed, namely 1) the polyrerization process,

2) the mixing processes, 3) the fabrication processes.

In the polymerization processes there is the potential for a worker
to be exposed to mopomer and/or polymer, depending on the type of
process and the stage of the process to which he is exposed. To this
may be added exposure to other materials involved in the reaction and

to other products of the reaction.

A wide range of materials may be met with in the aixizg processes
where PVC is compounded to produce the zaterial for the particular

application that the resin is required for. Azocz thez may be

. substances that in their own right are known to be associated with

- - .

respiratory disease.

—— . —

In the fabrication stage, apart from moulding, there may be turrnizg,
pelishing, welding, bonding, thread-tapping and miliing. Iz these
processes a hazard may result if there is thermal degradation or ther

is production of fine air-borae panrticles.

Respiztory morbidity in polymerization worzers

Miller et al (1975) siudipd pulmonary fumction iz workers expossa =o
vinyl ehloride and polyvinyl chloride and demonstrated high prevalence

of air-flow impairment which increased with age or years of exposure.

-1a uce
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5.

6.

continued
They commented on other possible factors gzd stated that furi™m:r study
would be required to elucidate the effect of gezeral envirozzental

pollution. To date further studies have not been reported by t:ex.

In a further asalysis, Miller (1975) separated the effect of
occupational exposure and found it to predominate over the sffects of

sooking.

Lilis et a2 (1976), studying a larger group, observed chest x-ray
change and pulmonary function aboormalities that did not always
correspond with each other. Respiratory symptoms were also stated to

be more common.

Wgsuan (1975) in a conference discussion referred to a small population
said to have a pure PVC exposure. Among sbnormalities noted three had
chest x-rays with fine nodular chagges and four bad abnormal FEVs and
three aboormal FVCs. A scieatific publication has not yet been

received.

Suciu et al (1975) described bronchitic symptoms and emphysesma in
workers exposed to VCM as well as adverse effects on lung vol.
ventilation and radiographic abzorzalities. They comcluded that the
pulnonary effects were not as intense as otber effects and might oe

caused by other factors such as dust, acids or bases.

2= ocec
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g, Gamble J et al (1976) studied vizyl chlorids polymerizers and russer
workers but were unable to repeat the observatico of Miller et al.
They raised the points of the possible differential migration of
susceptible workers from their populations and the shortecozings of
the internal comparisons they had made between various work groups
that vere both exposed to agents that could reduce lung funetioa to
account for the disparity with Miller et a) (1975) and with Lilis et

al (1976).

Respiratory morbidity in FVC mixers
10. No apecific studies of workers engaged on the cozpounding of PVC have
been found, other than perbaps that by Szende, B et al (1570) who

1o
( published a case report of a granulomatous lung conditioz in a worker 'ﬂ

engaged in ghovelling PVC dust,

Respiratory morbidity and mortality in fabricatars

11. Vertkin and Mamontov (1970) studyieg a group of 96 workers esployed oa
FVC fabrication reported bronchitis and emphysema and impaired
ventilation. X-rays also were said to show unusual changes in an
wmsual nunber of workers. They concluded that in all probability
theae changes were due to the action of sdverse workshop environmeantal
factors and more especially to prolonged exposure to FVC dust in high
concentrations.

' ‘;

12. A study of mortality among FVC fabricators (Chiazze L et al, 1577)
does not refer to mortality from nmon-malignast respiratery disease,
concentrating mainly ;:x:fﬁzlasaa wbich were very likely gasiro-
intestinal in males and ;emales and pgssibly breast aad urisary orzans

in feuai;a. Being a proportionate mortality study the conclusiosns are

subject to careful interpretation.
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010993



CONCLUSIONS
-
13+ As with many studies, it is rosgible to pick holes in all the reports
cited above. Nevertheless, the husan evidence on respirastory effects
alone is sufficient to counsel prudence in exposing workers to chroaic
ighalation of PVC dust, even if the animal evidence {Popow, 1969;
Frongia et al, 1974; Richards et al, 1975; Cylwick et al, 1972; etc.)

of respiratory and systemic effects is discounted.

M GREENBERG
BMAS (E)

An additional well documented case of lung disease iz a man who Bad
worked in the baggizg area of a VQM polymerization plant has been
reported (Arnaud et al, 1978). X-ray changes, lung functios and lung

tissue changes resembled tbose in previous reports cited.
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®polyvinyl chloride pneumoconiosis'

A. ARNAUD, . POMMIER DE SANTI, L. GARBL, H. PAY AN, AND J CHARPIN

Frean the Clinique de Pacuma-phusiningie, Hépital Sainte Marguerie, Murseille and the
L ghurataire o Anutomie Pathologique. Haplial de 2 Concepruon, Muarsediv, France

Arnaud, A,, Pomumier de Santi, P., Garbe, L., Pasan, H., and Charpin, 1. (1978). Thorax, 33,
19-25. Polyvinyl chloride pncusmuconiosis. A 53-vear-old man. who kad buen exposad for

23 yrars to polysinyd chlorde (PVC) in the bagzmg arcu of a vingd ehlorwie nolymernsunon
plant, preszated with a diffuse micronodular infiltrate on his chest raciograpt. Light
microscopy of lung vbtained by drill biopsy showed a difTuse infiliration with histiocytes and
multinucleated giant cells, with some collagen formation. Ultrastructural studies showed
foreign particles in the macrophages, which were ideatical with PYC powder viewed undar the
clectron microscope. Incubation of PVC powder with human lung macrophages in vitro showed
that the macrophages engulfed the powder to give a similar ultrastructural appearance.

Preumoconiosis due to polyvinyl chlonde (PVC)
was fir<t described by Szendc er ol (1970) Several
erdormiological studies have since bheen made,
which tend 1o demonstrate that PVC or vinyl
chioride (V(') inhalation may be responsible for
ahnormalitiss of pulmonary function and chest
rudiograph (Lilis er o, 1975, 1976; Miller er &/,
1975, Suciu et ol., 1975), However, hisiopatho-
logical descriptions of thrs discase are infrequent.
We describe here one such case and a study of the
ultrastricture of 2 lung hiopsy specimen.

Cave report

A Slaearold man was referred in April 1974 for
Wveshigation of dilfuse micronedular chest radio-
graphic abaormalities (Fig 1), le gave » history
‘of chronic prodintive morning cough for three
yeurs, and {for three months he had noticed mild
weakness and slight exertional dyspnoea. He had
smoked 20 cigarettes a day since age 22,

The patuent had worked from November 1945
uni! December 1968 in the PV( bayging area of
avia,l chloride polymerisation fagtory. Since 1969
he had warked as 2 shepherd. A chest ragdiograph
rerformed in 1968 as 2 routine facrory check-up
showed the same micronodular shadows, No fur-
ther imvastigations were done. Previous chest
rudiographs  were szid to have heen normal.
Physical examination was negative, A scratch

urpotied o pars by the Tiostilut Natwsal do 1o Saad et 2a 1D
Y OReclin e Meunsle

tubercubin shin test was weakly postive S;putun:
examination far Afycobacicrium tuberculosis on
three specimens was negating.

The red hiood cell count was: 4 1910%/),
hacmoglobin 132 g/di, leuzocyte count 6 X 10'/1
with 40% Lymphocytes and 60% neutrophils;
platelets 293X 10"/l erythrocyte sedimentation
ratc & and 20 mm/h, cholesteral 21! g/l torgl
bibrubin 6 mg/l, serum uJlkaline phosplatzse 53
U/l 8GOT 25 U/, SGPT 39 U/l Pulmonarny
function tests showed forced vitdl capucnty 342 1
(expected value §529 1); forced expiratory volume
in 1 sccond 282 1 (expecred value 3-89 1), Arterial
blood guses. Pao, 84 mmHg: Paco, 40 mmH..
pH 719, Carbun monaocide transfer fuctor 32 14
nil/min/mmHg (predicied value 31 735, mismin/
mmifg) (107 mmoel/min/LPa; 106 mmelinin/
AP2) No abaormality was seen o8 dronchosiupy.
A lung binpsy using Steel’s pneumatic trephine was
performed.

LICHT MICRONCORY
The lung specimen was, for the most part, Erffusely
infiltrated by histocyies, in which were seen 2 few
alvedlar duuts (Fiz ) The vytoplasm of these
histiooytes contained clear vaudies. Giant multi-
nucizated ceiis woth vrzualated cioplusin ware
abo present (Fi1z 3 PAS und a'cun bise siamms
were negative. Polarised ligiit revealed no ntry-
vascular tirefringent particies Thre zells were
arraaged in 4 collagen matrix, which was of thinly
fibrillar aspecs; a few smooth muscle fibres were
4l seen.

SPPEMDIA O
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Fig o Clest radioyraph showing & %uw
mucronodular inpltryte.
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LLECTRON MICROSCOMY
The specimen was fixed with 3-4%, glutaraldehyde
in a cacodylate bulfer; post-fiaation way with 2%,
osmiunt-tetroxide  The specimen was then «le-
hydrated 1n ocetone and cmibedded in Araldite.
The scctions were cut by a Reichert ultra-
microtome, then stained with uranyl acetate and
lead citrate. Examination snd photographs were
obtained hy Philips EM 300 electronic microscope.
The cytoplaamic membrane of the macrophages
hud thin cxpanvions; the nuclei were amall, and
chromatin was  esther irregularly disposed in
«dumps in the cytoplam or placed against the
nuclear membrane. The ¢ytoplasm was, for the
major part, infiltrated hy a non-homogenous
material surrounded hy an electron dense mem-
brane, whose outlines were irregular. This material
was either granular or of a flulty appearance; the
granules were 03 10 04 microns in size (Figs 4
and %). Between the phagosomes. thin cytoplasmic
layers covered the organelles; the mitochondria
were small in size and had well conserved ¢nisti.
The Golgi 8ystem was normal.

Electrun microscapy of PVYC powder
The PV powder' was cuniponed of oval grains,
whose size varied from 0-5X0'3 to 1 X0-3 microns,

SATCOVYLM, Priimy, 04 Suint Avban, Frante

These grains were connceted by PVC bridges or hy
the interposition of smaller granules of 0-1 micron
chameter (Fig. 6).

Piwagocytosis af PVC powdicr by alvealar
mucrophages

Human alveolar macrophages were obtained by
bronchial ladage. About 2 ta 21X 10" macrophages
were incubated with 02 ml of PVC powder for
90 munutes at 37-5°C a3 minture of 0%, of
compound 199 and 80, of fetal calf werum:. The
macrophages were then treated and examined
with the tlectron microscope acsording 1o the
method previousiy described. The absorption of
the PVC particles in the cytoplasm of these cells
was rapidly agcomplished. The particles appeared
in the phagosomes as either ogval corpuscules or
clusters which were variabie in size (Figs 7 and 8)
Al this stage, the panicles showed no evidence of
degradation. Thinly granular lysosomal material
was deposited against them. The cytoplasm of the
macrophages contained mitochundria, bundles of
microfilaments. and muluplz Ivasames.

Discussion

In this case of Jiscrete pulmonary fibrosis associ-
"Tasutys Paswewr, 75 Para, France
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ated with a granulomatous reaction the lesions
contained purticles which could not be wentified
by the vsual stains, We suggest that this inay be
preumaconions induced by PVC inhalation.

The ¢hest radivgraphic shnormalites in our
paticnts aie the sume as those described by Lilis
et al. (197>} these authors showed thar 48:6%, of
workers eaposed in their work to PYC dust for at
least 20 years have reticular and/or micronodular
chest radingraphic  shadews. The  histological
lesivny we describe are identical with chose re-
corded by Szende es al. (1970), who reported the

' c¢ase of & M-year-0ld man who had worked for
12 months in an environment containing high

F.z 6 PFC ponder made of
o.a!l cublmic or veriable sire,
they are iinked together by
smailer particies (o).

(EM 336 000)

Fig. 7 Inwvitro study of PVE
particle phagocytosis by an
alveolar macrophage showing
oval bodies of uneven 3iz: with
wregular outline, sometimes
surrounded by finely graruiar
lysosomal maierial (o).
mucrofilaments {m F).

(EM X 37 000)

levels of PVC. This patient had severe respiratory
fatiure Pulmonary biopsy showed diffuse fibrosis
associated with tocai granulomatous lzsions wnose
cells contained ovowd or polygonal particles These
lesioms ar¢ the same as those experimentaily pro-
voked by Frongia er al. (1974), who cxposed
FUINCA-D.Es ang fals {TOm two 1o seven moxihs in
a rovm where PVC powder was bagged. Exam-
inauvn of a2 gainea-pies showed an zarier reas-
tion at alveolar level composed of macrophagss
and gis it muiinuciedted cells. These celis con-
tained munute ntracytoplinmic gragules, which
were nat stained by the usuval methods. On later
examination, these lesions became focal granulo-
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Fig. 8 In-vitro study of an aivealar mocruphage tn contee: wich PVC for 90 minutes,
Porucles of PVC are accumuluted in ¢ pheiosume, which occupies olmost all of tie
eytopluim (..). Smaller phagnsomes eagull vvel corpuscules and small grenules of

PYC. (EM XER00)

mas. Examination of rats showed more pro-
nounced imtwl fibrotic lesions but later lesions
were compurable with those observed in the
guinea-pigs.

The identical morphology of the intraceliular
foreign purticles observed ia our putient, and the
micrascupic appearunces of the PVC powder and
of the nclusions 1n human macrophages which
have engulfed PVC powder in vitro, are conving.
ing evidence that our case can be considered o be
that of PVC pneumoasaniosis.

Clinically. the evolution of PVC pacumoconiosis
is unzertain. Que patient had only 3 slight reduc-
tion in vital capacily with no roduchion in gas
tramsfer factar, suggesting that the fibrosis was
not as yet of much functional sigrificanie: an the
other hand, Szende and co-warkers (1970 reponted
3 case with severe respiratory impairment. QOccupa-
tional expusure to PVC dust may have been dif-
ferent in these two cases. Our patient was exposed
to PYC dJdust only, while Lilis e¢ a/ (1975, 1976)

TR e — - s

showed that PVC dust inhalation induced Jess
severe  respiatery function aimnormaliiies than
simuitanuous inhalation of vinyl chlonde monomer
and PVC. This must be compared with the results
described by Prodan er ol (1975), who showed
that, in the guinea-pig, two hours’ inhalation each
cay of air containing 10%, v:inyl chloride monomer
over two weeks could produce diffuse pulmonary
fibrosis. Funher studies of the mechannms of this
PREUMOCONIOSIS AlE in Progress,

We thank Dr. Allun Towne and Dr. Chrisiiun
Camo for their help,
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SIS _OF THE RESULTS OF THE

MOotalq VO

AT LIMALA Y
————————

TPINDEMIOLOGICAL INVESTIGAT

IXPCSTD TO VCM

_C_;n'rro QUT IN ITALY ON WORKTRS
|

The investiration has started on the first days of 19735 and
invelved approx.two years of work.

Placts roﬁcerned H

- Porto Marghera
Brindisi

Terni

= Ravenna

= Ferrara

- Rosiznano

-~ Ferrandina

- Cagliari

~ Porto Torres

- Bollate

= Villadossola

- Borzaro Torinese

It has been considered

MONTEDISON
MONTEDISON
MONTEDISON
ANIC

SOLVAY"
SOLVAY
LTQUICHIMICA
SIR RUMIANCA
SIR RUMTIANCA

MONTEDISON (pilot-plant)
MONTEDISON (pilot-plant)
SIR {pilot=-plant)

"exposed" all the workers living or

dead, axposed presently or in the past to vinyl chloride

!

.for a minimum period of six months, '

_fhe investigzation has been carried out on 4713 workers

sequall

éo $1% of the sxposcd one:,I%t has been possible to ascertainl
the death of 64 workeps,but it is not sure that it is a
questxon of tha totality of the deaths which happened in

(from startinz of production of VCM

Svnthosis

E=ploveers
Emploveers
Cpntrart Work
Cpntract Work
Tnecodified

D,ad

—— o ————

presently exposed
ex exposed
presently exposed
ex exposed

Total

Total

up to 19735).

3.071
1,289 7
314
56

4.713
64

4.787

1
uorkers exposed durirg the period taken into due cons;deratxfn
1

e g —— - -

)

|
|
|
|
!

|
|
|
|
|
|

i
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Jaking into account the fact <hat "time of exposure” and » :
f "level of exposure™ change, we have been able to calculate g é
| ’ an index of exposure and consequently divide the workers
| into three exposure classes to be considered indicative, {
| : '
; Synthesis Exposure Class: )
! low averaze hizh uncaleculated :
X* of workers 1.088 2,446 1.107 70 I t
Clinical instrumental and lahboratorv investications !
T Lung: : X=ray photograph of the chest -
Pt [ cytological examination of expectoratios .
1
' Hands: X=ray photograph of hands -
! _ photopletismographic of the ten fingers
l ) in basis conditiens and after cold
{ taost ,
!
Liver: SGOT and SGPT - gamma GT = alkaline
t phosphatase — bilirubinemia ;
' !
Urins: ' comples examination + eytologiral examinationl

3 i
§ ! .

f Dleod: comple: hwemocromorcytometriec examination =
i ! calewiasion o plactolets |

i, | ;
' Endotheliwm: study 25 “he vascular centre of eye bottoa

of sedi=ant in case of hematuria !

] ‘
The above information has been recorded in an epideziological
filinz-card, '
: |
2TSULTS : 5

X=rav ohotozraph of the chest f

8 % :

Stressing of the bronchial filling 2
; Report fcompatible® with neoplasia 2 cases (in one confirmed
Results tbe N 57n%
I . Cthers B 3 %

{
Ia the single classes of are the frequenry of report™ stressing

g of the filling" increases with time of exposure.

| |

i ' K

‘ B * -/o
i

rowpey

i

| .

I

P |
! |
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i has been noted,in workers n
| cases of pneumo-~oniosis in workers, which sursly haive hac

further exposures to organic or inorganic dusts. |

‘.
:-/
, : DoKX
/ Q s . , :k’/ l
i ‘n sarking,drying up and stores, f ?\
=3 !
no .

Cvtolo~v of spitting

No simificant fact has becen shown,

]
X=rav photosraph of hands ) . i

Normal 4,000
b Fesults from fracturcs 165 ‘ i
! guspe:ted acrostheolisis — 2\L£ f
iCertain acrostheolisis 27 i ;
. ’ |1‘ :

{
PRotonletismosraphic examination

'3.577 workers have followed the basis tracing and 3.666
did the trarine after zold tosty

During the basis tracine 150 ~ases showed pathologzical
nodifications and 742 did thc same during the cold test, ?

06 workers (2,5%) shewsed pastiholozical modifications of the tasis
tracine as well as 2f that 2Tter rold test; their distribution
in differcnt classes showed “hat firequency of rontemporsncous .
patholozical modification of the two tracings increases ini
arcordance with the incrcascs exposure, guantified by inde:
I as well as by timn, ; |
[

Exaaination of the cye botiom

i . This examination has been carried out on 4.066 workers.
The more significant results are as follows :

i

}
s~lerosis i 488 ' ,

I

hemorrhages 13
crossing 63

*

‘i Insofar sclerosis regzards, therc is no correspondence betwéen
; frequency of report and index of exposurae, (

4
i

} Yasgular svndrome i
Amonz the 3.212 workers submitted to N-ray photosraph examination
of hands, photopletismosranhie exanination and of eye botton,

A four workers (0,12%) showed rontemporaseous pathoclegizal
modification of the three examinations.

‘ These zases ran be ra2f:pr=27 ir samec manticr to a‘"lyndrame'
i of vascular type". r

. :
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f fal 4 o :
! ] . '
/3 Hle=atolorv ; ;
‘ ! Yo siznificant findinds corcerning RDC, hemo:lobin_and
\.3C have been noted.
{
It has been noted 339 cases (7,57) of thrombocitopenia in%
statistically simmificant prozression with insrcase of i
exposurc, :

i Analvsis of urine . ‘

’
Normal 3.822 83 % :
lematuria 237 5,28
E Albuminuria 266 3,89 !
Eematuria + Albuminuria =2 ‘0,58 ,
Glvrosuria 68 1,54
Urobilinuria 182 40 .

The frequency of the microhematuria resulted in relation
with the index cf exposure,

.

- »““'_"’""‘""‘M

!} Liver functions

| The more frcquent patholozical chanzes are the increase
of the zammn CT in 28,3% of cases and the presenrec of
hepatomegalia in 44,35 of rases,

-
-
.- e —— e ——

| |

Amonz whom in which an important hepatomezalia is noted, ¢
i there are move frequent also the thrombocytopenia,acrostheolisis
or the patolozic photopletismozraphic value: consegquently.:
a svndrome due to vinyl chlaride is to be supposed.

ST

Yortality |

Cause_of deatﬁ n* partial total Total

Indarct myorardium
Other cardiopathies
Encephalonvasculopathy

om0 |

i
y |

e W @ e m m——

Tusours

4 ) Trachea

Lurnz

La~hrymal sac <
Esophazus -

Stormach

Erncrephalon

Bladder

Liver

U3 ot e 8 e (N e

|
|
]
|
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T

Henatic angiesarcoma
Adcnorarcinome cholecysts
Peritonaeum

Cutaneous

Testes

Leukemia

Hodzkin

1
1
1
2
2

30

"Chronic azxressive hepatopathy
Reral failure
Other causes

oL n

16 i |

et m ——— -_..._.-..-.@.—.--‘
®
| §
wy

Not taken into due
y : consideration (Terni plant) 2 64

It appears from the above that among workers exposed
to vinyl chloride the cause of death "tumour"® is quite
more representative if cempared with the expectations.

}
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