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TO: Technical Task Group on Vinyl Chloride Research W. M. SMIT:

SUBJECT: -Third Bi-monthly Progress Report of Tabershaw-
Cooper Associates
-Future Meeting Plans

Gentlemen:

Distributed herewith is the subject progress report,
The next progress report is scheduled to be an oral summary
report to be delivered at a meeting of the Task Group on
Wednesday, Eebruaxry 20. 1974, at a CQhiczgg airport motel to
be selected. The Research Coordinators will mect the_grevious
afterncon or evening at the motel. Please note this cuaange
oFf dace from tne 19th,as stated in the minutes of the last
meeting, to the 20th.

Sinéerely,

Kenneth D. Johnson, Ph.D.

Secretary

Technical Task Group on
Vinyl Chloride Research

KDJ :mb
Enclosure h
¢c: Dr. D. P, Duffield

Mr, D. M, Elliott
Dr. Tiziano Garlanda
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Manufacturing Chemists Association
VCM Epidemiological Study

Progress Report

Progress to Date

Data are now in hand from 28 plants, and are in the process of

. being obtained from 5 more. The remainder of the plants in the study

|
population have not yet been contacted, since it appeared to be a

matter of higher priority to establish the various follow-up activities
described below as quickly as possible, before adding new data.

Among the 5 plants which have keen contacted and for which data
are not yet in hand, therxe are some large establishments whose records
include, in the same file, data for both vinyl chloride workers and
workers in other actiQities involving no vinyl chlozide exposure.

These plants have themselves undertaken the lengthy task of searching
theix files for workers with vinyl chloride 'exposure. ~Without this co-
operation, the identification of' a study population in these plants
alone would have taken over a month.

The study population as of this date consists of 3952 workers.
Data cards have been punched for 3037 of these. The latter group, ex-
cept for final information on wvital statgs, is ready for analysis.
Follow=-up

Different plants have favored different methods of follow-up.
Depending on the wishes of planf management, one of the following four

procedures is currently keing used for each plant.
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dates for each. Each job was given a score of 1,2 or 3 according

to whether the estimated exposure was low, m;dium or high. Johs with
no exposure were not included, but were used in the calculation of
total duration of employment, as distinct from exposure.

From those data it is possible te classify the study population
by time weighted average exposure, maximum exposure, duration of
exposure, and several other similar variables.

Table 2, for example, shows the distribution by time weighted
average for those workers ;or whom data cards have been punched. Only
27 percent of the workers had an average exposure of medium or greater.
However, all of those with average exposures above 2.0, and most likely
some of those with lower average values, must have had at least one
high exposure job during their employment.

. Table 3 shows the distribution EE duration of exposure by date
of birth. It is helpful in getting some idea of the proportion of
the study population which is in the older ages and has also had a
relatively long exposure. This gfoup is of particular interest for
assessing chronic effects. Unfortunately, the fact that most plants
are relatively new is reflected in the fact that only about 17 percent
of the present group was born before 1930 and had iO or more years
exposure.

Table 4, which shows the distribution of duration of exposure by
the year in which exposure bggan, gives a similar picture. Those, for

example, who had 10 years or more of exposure beginning approximately

20 or more years ago constitute slightly less than 3 percent of the study
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population.

This picture will improve as some oldér plants are added to the
group and, in addition, the groups with longer exposure may contribute
a disproportionately large share of the ultimate experience in the
study. Nevertheless, older workers with long exposures beginning some

years ago will be in the minority.

Mortality

Death certificates have been recsived for 56 of the 105
-workers known to have died. Table 5 ls a listing of the causas of
death from these certificates. This listing is presented for general .
information puxroses, but cannot be interp;eted in termé of risk of
death for two reasons. First, the number of cases ig too small to
provide any firm information about specific causes. Second, without
the calculation of person-years of ohsexvation which will subsequently
bé made, there is no basis for deciding how many deaths should he
expected in this population. It is of course true that if the majority
of these deaths had been from a cause known to be rare in the general
male population scome interpretation might be justifjed, but such a
deviation from the typical cause distribution is not apparent at the

present time,

Future Plans
The follow=-up will be continued and the remaining plants in-

corporated into the study. As soon as it appears feasible to do so,
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mortality rate calculations will be made for the earliest plants to

enter the study, for which follow-up will be completed first..
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TABLE I
FOLLOW~UP STATUS OF VCM STUDY POPULATION

BY DAIAtPROCESSING STATUS

Status Total ‘Cards Punched Cards Mot Punched
Total 3952 3037 915
Alive 2972 2341 631
Dead 105 76 - 29
Unknown 875 620 255
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TARLE 2
DISTRIBUTION BY TIME WEIGHTED

AVERAGE EXPOSURE OF 2996 VCM

WORKERS'
TWAZ No. of Workers
Total : 2996
£ 1.0 i 8
) 1.0-1.4 1985
© 1.5-1.9 ‘ 191
2.0-2.4 533
. ' 2,5-2.9 : 86
3.0 193

1. Exposure unknown for 41 workers.

2. The numbars 1,2 and 3 represent low,
med{ium and high exposures. .
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TABLE 3

DISTRIBUTION OF DURATION OF EXPOSURE

YEARS BY BIRTIDATE, FOR 2996 VCM

VORKERS#*

Duration in Years

Birtrhdare Total L5 5-9 10-14 15-19 20+
Total 2996 1465 825 258 300 148
£.1900 6 3 2 1
1%00-1309 72 21 16 14 10 11
1910-1919 300 70 65 42 71 52
1920-1929 623 183 141 89 134 76
1930-1939 862 376 285 197 85 9
1940-1949 1093 172 316 5
1950-1954 40 40
*Exposure unknewn for 41 workers.
) hY
RS A
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TABLE 4
ISTRIBUTION OF DURATION QF EXPOSURE
IN YEARS BY DATE AT WHICH EXPOSURE

BEGAN, FOR 2996 VCM WORKERS*

i
Duration in years

Exposure

Began Tokal <5 { 5-8 10-14 15-19 20+
. Total 2996 - 1465 825 258 300 148

1940-1949 | 126 26 16 5 9 70

1950-1959 | 757 127 89 172 201 78

1960-1969 | 1765 964 720 81

1970-1971 | 348 348

dExposure unknown for 41.workers.
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CAUSE OF DEATH AND ICD NUMBER* FOR 56 DEATH CERTIFICATS OF

Cause and ICD No.

All Causes

TABLE 5

VCM WORKERS

No.

of cases

56

Malignant Neoplasms (140-205)

Malignant
Malignant
Malignant
Malignant
‘Malignant
Malignant
Malignant

Malignant

Neoplasm
Neoplasm
Neoplasm
Neoplasm
Neoplasm
Neoplasm
Melanoma

Neopiasm

of
of
of
af
of
of
of

of

The Lip (140)

Large Intestine (153)
Liver {(Secondary) (156)
Lung., {unspecified) (163)
Mediastinum (164)
Kidney (180)

Skin (190)

Brain, Nervaus System (193)

Leukenia and Aleukemia (204)

Diabetes Mellitus {(260)

Subarachnoid Hemorxhage (330)

Arteriosclerctic Heart Disease (420)

Bronchopneunomia (491)

Pneumonia, other and unspecified (493)

Other Diseases of Lung and Pleural Cavity (527)

Other and unspecified congenital Malformations (759)

Motor Vehiele Accidents (810 - 825)

-

11

R =

o M

=it
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water Transport Accident (850 - 858%) 1
Accidental Fall (900 - 904) . 1
Other Accidents (910 - 936) 5

* International Classification of Diseases, 1955 Revision.

12/15/73
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filed not jater

npieatic.s I L
Vi WLOUAGL RICDY UG
L Mureh 43, 1074,

Dated: January 18, 1374,

TrzoMas 8. KLEPPE,
Adminisiralor,

[TR Dee.Ti~257) Filod 1-00-74;8:45 am|

VI- . ..?; e0s lf\u..llo:ad [ il‘TAV“!

'.'iG.. TAZ.LTTISS -
Noace of laaaiing .
Thea Veterars Administration gives no-

tice pursu:u:t o Public Law 92-463 that
o Inecling of e Advisory Commiittes on
Lametund Sweoety of Veterans Acotnis-
teation Predlizizs will be held in Rosma
412 ot the Veterans Administeation Cen-
tral Office, G121 Vernwont Avente, NW.,
Washington, LiC onr February 22,'1974,
ak 10 a.n. TR comimitice members will
review Velerans Administeavion con-
slruetion staxcards and criteria-velating
to fre, eartisgualie, and owWicr disaster
resistans constiruction,

Thoa meaticg will be open to the puhlic
up to the seating eapacity of tha room.
Eecause of he limited seating capacity

b will be nacessary Jor whiose wishing (o

allend to contact Mr, James Lefter, Die
rector, Civit r.nglnccrlng Scrvice, Cilice
of Constiucilon, VA Central Office
(phone 2062-289-2203), prior to Februe
ary 19, 1974, .

Dated: January 22, 1974.
Dy direction of the Administrator,

[scanl Rurvs H. WILSON,
Associzde Depuly Administretor.
1PR Doc14~2418 Plled 1-20-74;8:45 am]

DEPARTIMENT OF LABOR
Cfiica of the Sccretary

PCSSIBLE HAZARTS OF VINYL CHLORIDZ
PAANUFACTURE AND USE

Request for iaformation and Notice of
. Fast-Findinz Hearing

Notice is berchy given thot the Oc-
cupational Safety and Health Admin-
istration is requcsting informatlion on

, possible heazmrds associated with tho
manufacture and/or use of vinyl chilo-
ride (chloractlaene, Chiemienl Abstracts
Serviee Roulsiry Nunilcr 75014).

The Admimasration requests informa-
tion includiny, but not necessarily lime
ited ta:

(1) The toxicity of vinyl ehloride;

(2} The toxicity of othor chemicals in-
volved In the manufacturs snd use of
vinyl cllorice;

(3) The techinolozies involved in tho
production and use af vinyl chloride;

{4) Employce populations potentiially
or nctually exposced to vinyl chloride or
other chemieals, and involved in the pro-
duction and/or usc of vinyl chloride;

(5) Fpidenuolodend studles of ellfecls of

1l wd otlter ehciniends uned
¢ or usa of vimyl

Deaintions, oingnoser oF

oo o
oherwise; and

St n -
N -

(0) Wity daw avallenic
warrtles the o SRR R S, T3 L FOR ]

Lc‘n':omr:,'.: el
ment ol o romuter rutainziing vader soe-
tion J'b) ol tho Occupational Safety and
Ileaich 2cs.

Voeioen €tz may boosnellad or §rtive
erod o Wh2 Culse of Suandeeds, Atine
Doc ol OS:.—UG Ceeupniionnl Sufaty

ond IDaah ddniinisiragon. Reom 201,

1725 M Swred NW., Waslungton, DC.
26210, net nder Lhian Felaunty 235, 1074,
vala vall Ba aveinoly Lor ‘ua.‘c ine
& 10,1 QLL CODYi e &
Nonding Joom, 3o 803, 1753 07 Sirect
N, Waszingion, D.C. 20210,

0-."-' picsatation of data wiil also Le
reeeived by an admumimtlve lew judge
ab an infoimal faci-ding hearing ba-
ginning at 10 a.m., c.d.b, on Fricay, reb-
SURTY 15, 1974, Canlerence Room: B, Do-
iental Auditoviuny, Constilution Ave-
merinental  Auditorhien, Constitution
Avenus NW.. botween 12k ancl ldth
Streets, Yashinguan, 0O,

Porsis :.‘eslri;:.:: 10 QRS A% LG -
ing must Glo with J, Coodeil, Attn: Dok~
et OSH—L’S OClce of Standards, Ceeupae
tional Safety and Heplth Administration,
toom 203, 170 AT Sirect VWL Wasling~
ton, D.C. 23210, & writient noulce of in-
lention to appear, in tripiicate. Notice
sheouid be filed s soon as possible, bub
will e accenied vy the Managesicnt o.ﬂ-
cer ot e hiearing until {hie pDro-hearing
conference begins, The nodlee should
state: Tihe name and address of Lhe

" porson wishing to onpear; the capacity

in whieh I wiil appear; and the approx-
finate amount oi time required for Lhe
preceniailon. The natice shonid aiko in-
¢hida, or be accompunied by, & brict
statement ol Vb presonealion o Lo
made,

Desinning at 9:20 am,, e.d.t. on I'eb-
suary 15, 1974, tha nreud.n" s~
trative Low Judze will hold a pre-hearing
conferenca an onler to cstablish the
ordar and thre for tiie presenlations, angd
{11 ord2r to couile any othel® mailer relat-
int to tho proceadinas,

The oral procesdinns shindl be reporied
verbathin, The wie of prepared stalemeaents
by witnesses ts encouraged, All documents
thas are intended t0 he submittad shanld
be suutnitted in triplicale (original and
two copics),

The administealive law judee shall
have all tle POWCTS NECexsR’yY or approw
prisde Lo conduct a fair and full fnformal
hienring, wluding e powers;

(n) To rexulate Lhe course of the heure
ing:

(h) To dispose of proecdural Tequcsts,
objections, and comparable mattars;

(6) To counline the presentations Lo
matiors pertiitent to tlie 1equesicd ine
formation;

(d) To rcoulate the conduct of thoue
present at the hearine by apnpronriale
means:

(o) In hls dlscrotlon, te questlon and

permil aueslioning of any wittie:s; navl
D) 30 hin dbarebion, 9 kvep Wi froerd
opeit for s renonabie stisbed Uing t re=
culye wLLlUn Wiliy LTuil Wby pern o b
liws porvielpascd mot Jeteddinil,
Foilewiag L vioce of Wi beiaing, the

o orid ool

-2, cr Lhe eoammonee- |

Gl ofeor shall coruilv {0 rocovd
wolf W We Snil W :: ..,w.\.....:y of
> for  OCTu e Ol Safely and
I"v.: alidn

Signed ot Washinglon, D.C.,
day of January 1974,

Jormw I ScTiosh,

Assistant Sveretary of Labor,

IPR Dae, Ti~253+ Pidect 1-09-74:6:45 am

Lalg 23th

R ool Tenicy R Y o
PN, S B WV PEFYST S VY g

[XNotiee No. 434)
ASSISNNMENT OF HEANRINS

. JANTARY 23, 1574,
Coses assiancd for ecring, nonipone-
ment, cancelintion or oral aratiaent an-
peitr below ang wiill be pubilshed ouly
ance. Tals Iist conwaing prosgsciive ase
sisnments only and dees nat nclude

283 previously assiened heaving datcs.

The heannos will Lo a

prisenily reacelod i tie

of thie Coaumission, Au ailen )b ¥ "z Te
mada to publish nolicos of eanecilation
of hrarings os mounily as pascible, bue
nlerested partivs sTieuid e apirepri-
aie atops ©0 iusurd thab thacy are notlind

.ol eancellatien o po;.-zaxwmans ol hear-

fnzs in wiich ther ars {ntarastzd. Mo

ameadinents wiil be c.m.unh ed allor

January 33, 1974,

MC-55670 Sub 63, DMaown Teanspars Cor,
MC 135153 Sub 2, c.ny ewicdng Co Qs
AIC 136245 Sub 4, webiemy Inleran.
Janttstion, Inc, MC L: 10, Tarner,
Nownle, GUS., 00w N
167y, will B hield ot ulw e
Downtown, 178 1ucidneiy Aveiding, Al

e

W- 81 Sub-No. 3, MeAlnaer Listernwe Line,
Ine., & w—-l.n b= Mo, Hhker
lrotlicra, TuS., tow us Uy 4,
1074, ar Now Y.k, NY., colled una
translerred L Mmiacd Precuditre,

MC-010355, C.:"..rn:u-]la'l‘rw foz Co., Ine., hew
watgned Mebrusrs g, i
Mo, ¥ cancelledd u..d T
ey G, JOTH In Mnoae W
Tl 1 Walntd Scess, 1T City, Mo,

No. 23717, Sovnhiern Tendlwiy Clainiaiinyy—Ivt =
tina fhe Declavabory Occdor, N, L5217 Sah
1. Loutiviile and Neediville G800t G-
pany—ctblon for Duchas \U'ry U"vlnr-.m-
fund eale=—ilertriesl A i
1lnued W March 0, Y8, l..n_ rnlsm. u:
the  Talerdate  CGuimeres  Cruntal slgn,
Wanhdngtban, 1.6,

MO 2087TR Sofr 16, Jaee CLy “Iroekbng e
vy, Tang, now sbalpsoed Peleoery 4, 10071,
sk Clilmgin, T, 20 pod preae?] Lelelnite,y,

MO 2202 Suly 447, Tevdlwny Hxpress, [ae., noew

ed Pobruney 3, 1001, t.ln

[4 s catitelled un.LI the appentdon lr

Qlunlsod,

{sEAL)

dertd (e

Teiens Ja iivrarn,
Seorelary,

T Doc. 74 -2458 Iled 1 49 -98,05:45 i)

FOURTH SLCCTIOM APPLICATION 1'GR
[ RiNg

Sanuany 40, VWA,
A oapgllendion, sa Lo ize | rf,

P P e LT SR 22 4

Lale Cotntneree Aty W MDA Wi, 0n

FGDLRAL RZCISTER, VOL 39, NO. 21—WIDNISOAY,. JANVARY 20, 1974
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Deuteche Medizinische Wochenschrift, 98 (43), p. 2054~203?,
1973

"On the So-called Vinylchloride Disease"
By S. Jihe, G, E. Lange, G. Stein, and G. Veltman
University Skin Clinie of Bonn

Pirector: Prof, Dr. 'Leinbrock

Since 1958, when the first informaticn on the hazardous
health aspects to workers in the vinyléhlo;ide manufscturing
industries was found, and especially since'1963, wher the same.
"effects were found affecting workers in the polyvinylchloride
industry (PVC), and throuéh further réporfs on this subject
(3, 4, 7, 8, 12, 28), attontion has been draws to thiz branch )
of the chemical industry. This deals with a disease similar
to a skin and bone affectiné sclernderama, but a disease un-
explainable ih etioclogy and pathogenesis. Thé main symp~
toms of this have been the Raynaud syndrome, nodular to
large area dense skin alterations and ﬁand-like osteolysis
in-the finger phalanges, N .

We could report our/first observations on‘this,disease
type in Germany in 1972 (15, 16, i7). As the clinical picture
was at f{irst comparable to a specialicesd Iorm of wregressive ‘

scleroderrma, we submitted all cmploryces to a painstaking -
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Internal examination to determine if visceral participation
was also present, Recently, we reported completely (18) on
the results found up until the end of 1972, These reveal
new aspects to be used in the judgement of this disease and,
a8 we helievé, also may give new suggestions in the research,

The 13 workers examined in the April-December 1972 éime
perio& were 29 to'52 years old (averége agé: 39 years), and
had worked at leasﬁ two, and at most 18 years (average period:
7 years) in a PVC-manufacturing plant at alternating jobs, -
although mainly as autoclave cleaners, The first disease
symptoms appeared one and one-half to three and one-~half years
after first working there in eleven patients, and in two

cases seven and eleven years after first working,

Symptoms end Findings
-~. The most frequent initial symptoms of the anamnetical

i

details are increasiné sensity to coldness in the hands and
feet, a feeling of deafness, and crawling parletosis. In
addition, pressure pain in single fingers, a thickening of
the end fingér joints and weakening of the nails as well
as general complaints of excessive tiredness, forgetfulness
and slowing down, syncopal dizziness, nauseau during work,
increased perspiraiioq and upper abdominal ‘pain,

A major role in the diagnosis of this disease is played
by the Qlteration of the skin: Seven patients proved to have
drumstick~like (clubbed) thickened finger end phalanges (club

orocurements and shortening, watch-glass nails, shertening of
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the nail plate). We saw scleroderma-like skin alterations
in 8 patients: small knots or more spread out; very coarse
and relatively sbarply defined, usually covering the surface
ekin projecting infiltrate on the outstretched hands, the
distal third of the arms under the elbow, and the area of the
cheeks, Three patients bad no clinical skin alterations.

The ﬁiatology findings of the excision specimens,(ffom
the left or right hands) of all patientsvwere relatively.uni~ .
form, Besides hyperorthocytosis and epidermidosis, thepg

vas an.bxpansion and increase of capillaries in the upper

'cutis; An increase, widening and homogenation of the collagen

bundle and a clear rarefaction and fragmeptation of the
elastic fibers was evident. The sahe findings in the.epi-
dermis and.the fibers of the upperlcutis were proven to

exist in the patients without clinical skin alterations.

The histoiogy alterations in the epidermis and the collagen
connactive tissues are similar to the edematosis to infiltra-
tive stage of progressive séleroderma."Here, however, a

clearly defined border is seen between that of possible but

to some extent considerable injury of.the elastic fibers

and the vessel alterations.

So far, circulation disturféﬁée# are the most common
symptoms: Nine of thirteen patients.éomblained of this,
and in fact eight of them gave this complaint as their first
symptom. The degree of complaint ranged from increased

sensitivity to the cold and "akrozyanose" to the Rayniud
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-gyndrome (four patients)., The circulation obstruction could
be Judged objectively with the aid of temperature measure-
ments, determination of the time required to rewarm after
exposure to the cold, capillary microscopy, and armehand
-arteriography. In no case did osclllograpny and plethysmo=
graphy result in a certain pathological prognosis. From
this, one can ascertain that the origin of the circulation
obstruction is in the periphery and not in immediate range., -
. of the large blood vessels., This consideration is supported
by the anéiographic and capillary microscopy results, Four
patients with sensitivity to the cold were proven to have
“ampule-like widenings of the capillariés in the naii joints
‘Just as described in the Raynaud_syndrome (14). All seven
patients who underwent arteriography showed pathological
vessel images. The alterations ranged from a slight parrow-
‘ing of the Aa., digitales pélmares pfopriae et communes with
single segmentary localized closures to a high degree of
ttenosls and segmentary closures, and even to the extent of
*the loss of contents by the arteries in the entire length
‘of the finger and clear stenosis of the entire hané‘jéints,
£ After the examination until this point, it appeafed that
a direct relationship existed hgtween-the length of exposure
and the amount of vessel damage. .
The most obvious x=ray results o# this’disease were the
band-~like osteolysis between Processul ‘unguicularis and the

phalangen on single or all fingers in six of the p;tients.

e
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In addition, fragmentation and border defects of the Pro-
cegsus unguliculares could be found irn six patients. It is

- also possible to determine different degress of bomne alter=
ation: in light cases only a small lytic zome is visibdle,

and in the advanced stage the phalange is almost fully de=
stroyed and the'Processus unguiculares mcunts opto the

baslie of the phalaﬁx cap=like, A full restitution of the _
bone is nct to be exﬁected based upon the facts at this .. .
time (23,24). Remarkable herein is the solid correléﬁion

of acroosteolysis and the c¢lub-like expansion of the én&
phalanges. Thus, the 'trumstick fingers" are an expression

of the lytic bone procéas and not of an‘internal digease,

-+ An examination of the blood building system and coagu~
lation draws ou¥ attention to this remarkable finding: all
‘thirteen patienta showed light to serious thromboﬁeny. The
‘thrombozytic count lay fepeaﬁedly between 30,000 and
119,000/ L (under a norqal.limit of 150,0CC4£)s .In:a .
‘sternal puncture given to six patients in search for an
‘explanation, there resulted iﬁ no case a reference to the
obstruction of the thrombosytopoese', osteomyelofibrosis,

or osteomyelescleroﬁe. The other eiaminations showe&.no
deviations from the‘norm; except for a slight reticulocis
in eight patients (between 16 and 26 %), and a slight leu=~
kopenia in five paﬁients (2350 to 3950 leudocytesAkltj.
Reticulosis and leukopenia may be caused by the splenomegaly

in the twelve patients, At thie time, it is not clear if
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the thrombopeny is also s caused, but it is probable that
1t deals with a turnover disturbance or an increase in disine
tegration in the periphery.

. It was observed in the anamnese that three patients re=-
ported recidivisic pain in the left upper abdomen and one
patient reported pain in the right upper abdomen and a feel-
ing of fullness, as earlier diseases of "Leber and Milz," yet
long~-time intake of medicines or extreme alcoholism were no} e

d;scefned.' However, three patients without the sclerodera-

like skin condition and acroosteolysis had record histories

pointing to a chronic liver ailment (Esophagus varices blead=

" ing, splenoral anastomosis;portal hypertonus; esophagus

varices, splenomegaly.). The bromosulfaline retention was
clearly increased, but hy Eomyanison the values for’éerum-
transaminase and=-phosphates were for the most §art ﬁothing
ocut of the ordinary., This discrepancy could also be proven
4n the other ten patieﬁts. Four patients had esophagué v
varices, and in twelve cases splenomegaly was proven scin-
tallgfaphically. The laparoscopic and liver blopsy results
of five patients, which were available to us at the end of
1972, showed remarkable agreemsent: surface area of tha liver
clearly or finely waved, capsule fibfosis, increased blood-
and lymph-~vessels, ﬁistologicaly a slight to clear fibrosils
of the portal systenm and indifidual cell necrosis, and slight
coarse fat droplets. The result, that we could further ver-

ify at this tinme 1ot us express the following theory: ‘Excevt

-y
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for the slightly toxic alterations of the liver cells, this
results from the expansion of the connective tissues in the,
portal system into the diffuse circulation in the liver. In
advanced stages this leads to an interhepatic block (most like-
1y because of the hinderances in the heigh£ of the‘portél
gystenm, possibly similar to a sinusoidal block), with esoPhasus.
varices, It remains to be found if the splenomegaly is only
a secondary condition or if thisiprlmarily the direct result -
of toxic changss. , , _ ='-;

Of nine patients examined in the lung functions ianamnese,
x=-rays, .spirometry, entire body plethysmography, and blood
gas analysis) after references pointed'to_mainly gestfictive
alterations, eight of these patients showed partiaTi “:’Li.lsuffi-
cienciss. Further research must be pnﬁertaken to determine
1f these disturbances can be traced back to the fact that
similar changes oceur in the lungs as in the collagen and .
slastic supporting tissues of the Skln, that is, that a
beginning diffuse lung fibrosis is the cause of these dig=~

tnrbances.

The Initiating Factor

.- This paper is concerned with an industry-caused.disease,
in which the symptoms include (arrange& in order of most common
occurrence) throwbopeny, splenomegaly, toxic liver damage,
ventilation bleckage, circulation obstruction, and skin and

. bone alteraticn, This complex of symptoms has not yet been

~vonr
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been assigned to a known syndrome, it is unexplained etioi=-
oglcally and pathogenically. -

Is it posaivle to cbtaiﬁ a certain insight 1n the etlology
and pathogenesls by a cemparison of. our resulis with those
previously recorded in literature? What is then possiblg to
be the dnitiating factor? .

At a sirultaneocus pfessure and temperature increasa,
liquia vinylchloriée is polymerized to polyvinylchloride with
Pha addition of wateg and various additives, depending upon'
the different properties desired. In different countries,
;pdepenqent of the a&ditive type, the Raynaud syndrome and
acroosteolysis was present in workers cleaning autoclaves,

The symptoms appear so0 characteristic that it lead in £he

fast vear to the disease desigration of "occupationally-
;onditicned acrocsteolysis" and was advaﬁced to a d%agnosis
éosition 128)., It is not assuzed that the additives, differ-
g.?g by tywe, courtry of production and methods, play an import-
?1'11: role, but the harmful combination of these with the vinyl=-
gploride can not be compietely excluded. Therefore vinyl-
chloride, the substance present in the largest amount, be=
comes the main point of oﬁr interests. The monomer vinyl-
chloride is pumped over a closed system of an'auﬁoclaﬁe. The
exlt possibilities of the gas - and thus the inhalation
pcssibilitiés - consis£ then in more places within the pro-
duction process: ' '

1. Permeability of the autoclaves (intake and offtake)

e
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during polymerization and recovery processes.
o 2. In the discharging and opening of the autoclaves as well
as in the drying process of the'finished polyvinylchloride.
The residual gas consists of up to 90% vinylchloride (6)
and often leads to leaden tiredmess and short-lasting
disorientation in the employees,

i 3. From the polymer precipitation on the walle of the kettles.
Therefore, from the technical viewpoint, it is completely
possible that vinylchloride initates the hereby deseribed
disease, |
' Some facts are aiready k£QWn about éhe effect of vinyl—
chloride on human and animal organisms. The narcotic effects
£eve long been recognized (a;);_*31nce,1958, reports have re-
éeatedly been mede concerning-the angioneurotic ebstruetione

and the Raynaud syndrome in workers (i} 10, 21).- In the

Lo literature cne rinde single references to the intoxicaticon

of vinylchloride, wherein a reversible dizziness, light to
Yery noticeable giddiness, dieerientation, skin appearing as
;-é-degree burn, and leseened blood coagulation‘have been
&eeermined symptoms (6, 9, 11). One worker died as a re-
enlt of poisoning, : '

" With the use of experiments involving animals, lung
odem, blood congestion in the 1unge liver, and kidneys, as
well as decrea51ng blood coagulation could be proven (20),
In long term experiments it was ppssible to produce centro-

lobular degeneration in the liver and necrosis with foamy

vacuolization as well as periportal celiular infiltration (26).

~—
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Recently, reports were made concerning skin, lung, and bone
tumors and obstructions in the bone structure (27). These
results, based on animal experiments, lead again in 1970 to
a depression of the MAK (maxinum occupation concentration)
to 100 ppm (13). It is not yet known to us the regulations
concerning gas conéentrations at the vccupational site,

The symptons related in the'fraﬁework of this disecase
{Raynaud syndrome,-tcxic liver changes, obstruction in the . -~
bone compositions and prenarcotic syndrome) may then be pro=
duced by vinylchloride. Thus, in the knowledge of the occu-
pational site we can express the conjecture that long term
exposure to vinylchloride is at least a, if not even the
disease~initiating factor. The fact that the name "oc;un
pationally-~caused acroosteol&sis" hints only at a nét
necessarily determining sympton shows that a new name should
be coined, We have proposed the designation “so~calied
wvinylchloride disease'" for this syndrome because this &isease,h
Influenced by the paréicipation of numerous organs, obtains
the character of a system disease,

- - ~

The pathogenesié is, as before, unexplained,:;Ongéhe
basis of our research we discussed the theofy that the disease
as a pathogenetic principle in the furthes£ sense is caused
by an obstruction on the connective tissue or the vessel
connective tissue, In- addition, as our theory shows that

the toxic agent is effective not only per iphalationem, but
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also perkutan, the fact exists that only uncovered main arteries
exhibit scleroderma—likeQcoatings and that the band-like os-
éeolysis iz only found on the finger phalanges.. We saw séléro-‘
derma-like skin alterationsz as well as acroosteolytosis only
in workers who had worked a long period with the cleaning of
ﬁutoclaves. This can perhaps be explainéd by the facﬁ that
600-1000 ppm of ¥inylchloride could be measured in the area
of the autoclave Qalls (5). As an indication based upon the
‘obstruction of the connective tissues, we saw the qualitative
and quantitative alterations of the skin and the multipli-
cation of collagenic fibers in the portal system of the liver.
The incfease and expansion of the capillaries was visible by
;apillary microscopy and histology in the upper cutis, inl
addition to the peripheral circulation cbstructicn proved
clinically, angiographically, and thermovraphically. Even
the alteration of the bone (osteolysis as a result of trophic
obstructlon by damage to the vasa nutrlcia) and the lung
(restrictive and obstrictzve ventlilation blockage) can be
synonomously explained. _The prognosis of the disease -
Budsed quite optimistically by earlier literatube-appéars
quite serious to us, espgciall? wlth respect to thrombopeny,
fﬁplenémesaly, and portal hypertension. According to our
observations of alterations in the bone, this disease should

be Judged with reserve.

Conscouences for the Practice

The triassic formation of this disease system, serious

X
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progrosiz and rolatively high mortality (froa our investigaticn
certainly more than 10%) has led prevailingly youn men to 50l=
icit us to place the follow1ng suggestions:

Execution of epidemologic and prevehtative medical experi=-
mental tests; In our opinion, it is not sufficient any more
to search for oﬁly Raynaud syndromes and knotty skin alter-
ations because these symptoms , as characteristic as they are,
already show the édvanced stage of disease. Perhaps more .
important, controls éo determine the thrombozytic count in
éegular tine periods‘should be given to all employees of PVC=
producing industries. This should take workers with a con-
stant thrombopeny ouf of this branch of the industry, as this
éppears to be the first obJjective symptom, before further and
more serious infernal damage OCCUTrSe '

ﬁo employment given to those with liver diseases or circu-
iétory problexs,

Regular gas concentration measurements in differeant work

sites to aveid exceeding the MAK limit. Experienced tech-
nical ;mprovement with the goal of'greatest possible automation,

" andimprovement of the ventilation conditions to reduce the

possibilities of gas inhalation to the lowest amount possible.
Cbmpensation to diseased workeré and recognitien of this
disease as liable to indemnity by inclusion in the iiat of
BXVO., / |

More research, especially with animals, using vinylehlorids
ﬁith special consideration to the skin, bones, lungs, liver,

and splesen,

—~———
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PVC GAS: 40 MEN TAKEN ILL

Doctors say: '"Very serious"

Reference: K8lner Stadt.-Anzeiger, 14.12.73

R}

EB Troisdorf - More than 40 workers at the Dynamit-Nobel Works in
Troisdorf bei Siegburg have been attacked by a severe illness which
is brousht on by gases released during the production of the plastic
polyvenyl (sit} chloride (PVC). Doctors at the Ronner Universitits-
kliniken (Bonn University Teaching Hospitals), who have been studying
the PVC-sickness for some time, describe it as very serious. It can,
in severe cases, prove fatal, particularly in younger men. The most
serious symptoms are said to be sensations of giddiness and cold,
headaches, swollen finger joints, bone atrophy, difficulties in
breathing, reduced blood clotting capacity and liver damage.

(3ee Panorama)

-y

Mr 6 J Sleddon, DSO-320 ' .
Dr D Winter, F=-11
Translations Unit, R-J/G
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Insidious Disease .

Chemical Workers threatened by Hideous Disease due to
PVC Gas Poisoning

Bonn Ministry sets up Special Committee of Enquiry

Bonn {our own correspandent). Chemical workers directly
engaged in PVC autoclave production in large chemical factories
are threatened by a new and serxious disease. At least 40
employees of a Troisdorf factory are reported to be poisoned
by dangerous vinyl chloride gas. “A serious prognosis” for the
victims, according to the Bonn skin specialist Professor Gunther
Veltmann. Mortality from PVC gas poisoning is reported to be
"relatively high" and particularly serious in young male workers.

According to the medical specialists the frightening
consequences of the gas poisoning are reflected in the softening
of the bones in hands and feet, enlargement of liver and spleen,
severe effects to blood formation and coagulation, and as~
sociated grave lung disorders. The victims have increasing
difficulty with breathing, and varicose veins can form in the
esophagus., .

L] -

This previously unknown disease, according to Profegsor
Veltmann, is "irreversible," i.e. incurable, No remedy has so
far been discovered, and the only thing that can be treated is
the defective organ. The victim can only look forward to in-
creasing disablement and insidious encroachment of the disease.

Experiments on animals are now being commenced to study
the causes and ourse of the illness and.to find antidotes.

This evil disease is not even recognized yet as an occupational
illness. As a result of the alarming medical repoxrts, Federal
Labour Minister Arendt has set up a special committee to in=
vestigate and report bhack. The more seriocusly affected victims
are now claiming disablement pensions. However, they have as
yet no entitlement teo a pension, since this particulay illness
is not yet officially recognized as an occupational disease by
the health authorities. '

The Committee for Dangerous Raw Materials of the Federal
Labour Ministry considers that regular medical inspection of
workers engaged in plastics production is essential. Guidelines
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for technical countermeasures in respect of health hazards
are also being drawn up. Local factory inspectors have already
ordered individual firms to introduce appropriate safeguards.

Meanwhile, the Troisdorf workers-have levelled the serious
accusation that. they were used as guinea-pigs. One employee,
aged 39, a sufferer for some 18 months, is reported to have
swollen hands and feet with no more feeling left in them, and
is afraid to venture on the street because of dizziness. He
first became aware of the unusual symptoms when cleaning out a
PVC autoclave three years ago.

Another 47-year-old chemical worker attributes his chronic
liver trouble to the poison. According to Professor Veltmann,
the effects of the gag on the liver resemble the liver complaints
suffered by chreonic alcoholics.

The 160 workers on the Troisdorf autoclaves have become
particularly uneasy about the situation. '"However, both manage-
ment and works council have emphasized that the employees directly
involved are not really worried, in view of the fact that none
has accepted the offer of transfer to cther work on the site. A
different explanation, on the other hand, is that these same
workers are the top earners in the industry. It is they who
are responsible for producing the material which is subsequently
processed by their other 2,500 colleagues.

PYC is one of the most widely used.plastics, with countless
applications in the home and in industry. However, medical .
specialists emphasize that nobody can suffer ill effects due to
contact with PVC products. .The only pecple at risk are the
workers directly engaged on the plants in which the colorless
vinyl chloride gas obtained from petroleum is ligquefied under
pressure and converted into powder in large reactor. The danger
arises from the gas, which can escapa during the process either
as a result of leaks, carelessness, or during the cleaning of
the reactors. The maximum permissible concentrations of such
leakage gases have repeatedly been reduced by the responsible
authorities. -

According to the Troisdorf works, "nobody has yet died
and production has not been irresponsibly pursued at the expense
of workers' health or safety; moreover, no efforts have been
spared to safequard the interests of their employees.”

Hans Wullenweber

e
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PVC DISEASE TO BE INVESTIGATED
Reference: Frankfurter Allgemeine Zeitung, 20.12.73

Bonn/Troisdorf 19 December

‘1
S

Many cases of illness among persons employed in the PVC
plant at Dynamit Nobel AT in Troisdorf have caused concern among
the local population. As Dynamit Nobel AG confirmed on Wednesday,
43 workers so far have shown symptoms of the mystery illness, which
is known only as "PVC disease" at present. Two foreign workers
are said to have become completely incapable of working already.
PVC (polyvinyl chloride) is a widely used plastic that is produced
by a number of other chemical companies apart from Dynamit Nobel AG.

How seriously the situation is regarded is apparent from

. & statement issued by the West German Minister of Labour on YWednesday

to the effect that the government had instructed investigations teo
be carried out intc the hitherto unknown causes of the disease.
Details are to be laid down in January by a panel of experts.
According to the Ministry of Labour, the relevant emvloyers!'
association is working on the assumption that the disease is caused
by vinyl chloride.

It was stated that the Ministry of Labour Committee
considers that operatives working in the neighbourhood of PVC
autoclaves must be medically examined. When the various cases of
illness became known local factory inspectorates ordered steps to
be taken to provide increased health safeguards on the plant. .

The symptoms of the condition are unconsciousness, attacks

‘of dizziness, changes in the hands and feet, headache and nausea.

According to a report from the works in question, the first cases of
physical damage to workers in the FPVC plants were observed in Germany
in the Spring of 1972. Dynamit Nobel have been producing PVC since
1951,

i The Press Section at the Troisdorf works stated that:

The government industrial medical officer, in agreement with the
Chemical Industry Tmployers' Assoclation, has instructed Professor
Rudolf Gross, who holds the chair of Medecine at the lniversity of
Cologne to examine some of the affected persons and to produce a report.

§ patients from the PVC plant have now been examined by

Professor Gross at the university teaching nospital. A report on some
of his findings will be issued in December.

B
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MEDICINE

Pangerous Plastic

A new and deadly occupational disease has been discovered by Medieal Specialists

~ in Boun: workers eagaged in the production of ¥VC rick incurable diseises of

the liver,

Pipes and venetian blinds, curtaing and filme and whole host of articles in
common use are made from FVC, a hard, durable plastic which can be moulded

into elmost any product. GCerman producers alone have distributed almost a

million tomnes of polyvinyl chlaoride over the country in the last year.

PVC has so far been responsible for the death of as yet unknown numbers of
chemical workers. TFor the production of this much desired material, wiich can
be combined in so many different ways with plasticisers, fillers and pigments
that it has become one of the leading products of the plastics age witiiin the
last twenty years, is apparently very much more dangerous than had been
previously been assumed.

Medical specialists of the Honn Universily Clinics have this year diagnosed

a "yinyl chloride disease' in at least 40 of the 120 PVC workers in a labouring
chemical factory. However, the number of cases is probably considerably higher

than this., According to preliminary comments made by the doctors this newly discormrzi
"occupational illness' is characterised by a '"'seriocus prognosis and a relatively
high mortality rate in men of predominantly younger age groups'. According to

Prof. Gilnther Veltman writing in the '"Deutsche Medizinische Yochenschrift™ :
"Certainly more than 10% as revealed by our enquiries',

This occupational disease first cace to the notice of dermatologist Veltman and
his team in the form of characteristi¢c changes to the skin, particularly in the
fingers, However, they were soon forced to the conclusion that stil) worse was

to be revealed by this already well=known PVC symptom : wvinyl chloriie harms
blood and bleod vessels, bones, nerves, liver and lungs. As summed up by Veltman :
"A disease of the system"., .

This plastics material apparently places at risk only those individuals actually
present when the colourleas vinyl chloride gas, obtained from mineral oils, is
liquefied under pressure and compressed to form powder in the large reactors
known as "autoclaves'. This “polymerisation proecess' is necessary to produce the
PVC which is then sold as "Hostalit' (Farbwerke Hoechst) or "Vinoflex" (BASF):
Products which are not toxic as far as the end consumer is concerned, unless,

in the words of plastics experts, "Plasticisers migrate from them". Those cases
in which these toxic substances have been liberated from such materials have
indeed been reported for a considerable period of time.

On the other hand, the 'closed system" of the autoclaves gives rise tc dangerous
leakages., The Bonn Medical Specialists have been investigating "possibilities
of gas leakages and associated inhalation risks'" at numerous points ir the
production process. VI-ras escapes when the rexctors are discharged snd opened
as well as through "leals in the autoclaves', For many years doctors have been
aware of the toxic nature of the gas and its narcotic effect. Almost without’
exception personnel engaged on the cleaning of autoclaves complzin of feeling
“dopey", giddiness and headaches. For this reason the "maximum allow:.ble
concentration" ("MAK") of the VC gas has been repeatedly reduced. According to
Veltman, however, ''we hive so far not becn aware of regular gas concenttration
measuremenis being carried ocut on production sites,”

——
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Personnel responsible for cleaning the autsclaves - such as the majority of the
diseased chemical workers - apparently inhale many times the quantity of the
acceptable tolerable dose of the toxic substances, Industrial doctors in America

" have repeatedly measured gas concentrations of 1,000 ppm ® in the neighbourhood

of FVC autoclave walls, which is ten times the MAK value,

The synptomsB suffered by the diseased Bonn workers show that the air in German
chemical factories is not very much better., The following changes in oodily
organs has frequenly been observed after only 18 months employment :

Enlargement of liver and spleen with lasting destruction to the structure
and function of their cells - collective tissues proliferate in the
organs.,

Reduced cirenlation in the hands due to diseaseinarrowing of the arterial
vessels.
|
Finger bones gradually deteriorate, and were almost completely destroyed
in cases of advanced disease, .

Blood formation and coagulatlon were affected and breathing was found to
become increasingly difficult.,

The majority of these illness-induced changes are considered non-curable by
reason of the fact that the increase in connective tissues in all vital organs
is "irreversible". Specialists in internal diseases accordingly hope at the
most for a "defective healing" in diseased livers.  The chemical workers are
left with a thick-skinned and deformed organ such as that found 4n chronic
alcoholics after many years over~indulgence in alcohol.

According to Prof, Veltman, the necessary ‘consequence’ is ‘''¢ompensation for

all diseased workers' and the recognition of the illness as an occupational
disease. Neither he nor his colleagues have so far ventured to estimate the
numbers of the victims of the PVC disease. .
Basic research into the medical problems of VC is also badly lagging. In the
100 year after the ability of vihyl chloride to polymerise was first discovered -
in 1878 - the doctors in Bonn are now demanding “‘experimental investigations in
animals on the effects of the vinyl chloride thh particular reference to skin,
bone, lungs, liver and spleen'’,

® PR : abbreviation for parts per million = parts (by volume) per miilien :
a measurement unit used to 1nd1cate the quantity of trace sub:tances
eg in a gas mixture.
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LIVER DAMAGE IN PVC FRODUCTION

In spite of nbundant warning signs no adequate supervision

Like many other occupational discases, the damage incurred during the production

of polyvinyl chloride, or PVC, is only now, more than 30 years after the start of
industrial PVC production, being fully realised, The scale of the health hazard
involved in PVC production was first exposed in a publication by doctors of Bonn
University Teaching Hospital (Universitdtsklinik Bonn), who found skin damage, .
changes in the ends of fingers and toes, as well as liver and spleen damape, in

45 workers at Dynamit Nobel AG'a PVC plant in Troisdorf.

Accordling to regports by H J Marsteller of the Medical Klinik and Susnnne Juhe of
the Skin Klinik in the "Deutschen Medizinischen Wochenschrift® (Vol. 98, p 2311),
45 of the 120 workers in this plant have so far been exhaustively examined in
Bonn, Some of these patients were suffering from skin changes, in others the
examination was carried out on propbylactic grounds., Most of Lhese workers were
found f{o be suffering from various types of liver damage of obscure origine In
addition to enlargement of the liver, biochemical malfunctions of the liver were
detected, Histological tissue changes were {inally established,

Since, in spite of the diversity of the liver changes all the patients had been
engagel in PVC production for 1.5 to 21 years. This can only be an occupational
disease involving FVC. In 1963 circulatory disorders, inflemmation ~nd hardening
of the skin, thyroid deficiency and enclargement of the liver in FVC workers
were reported for the first time in Roumania, It was only after re-nublication
of this work in 1967 that similar observations were reported in Germany, France,
England and the United States, But here the emphasis was on changes to fingers
and toes. This led, according to the Marsteller and Jtthe report, to “attention
being directed to the liver damage first noted in PVC production in the Soviet
Bnion in 1549, .

The scientists are making no statements about the prognosis of the F/C liver
damage. Even the frequency of this illness among other PVC producer:s is unknown,
Possibly the threat to personnel is heavily dependent on local workiug conditions.
Since the morpholegical picture of thase liver changes corresponds to chronic
toxemia, such as also occurs from tontact with chlorinated hydrocarbons, eg
chloroform, the health risk could be determined by the concentration of the
gaseous initial product, vinyl chloride, in the atmosphere. Since such a hazard
was certainly not unforseeable, and must indeed have been expected in view of
the existing publications, the question arises as to whether either ithe v.nyl
chloride concentration or the health of the workers were properly supervised in
these plants.
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VCL_ANALYSES BY B. F, GOODRICH AT CALVERT CITY

Two Transfers

KWater 50

HCT 0
lron . 0
Ethylene 0.1
Propylene 4.1
Acetylene 0.8
Butadiane 7.0
Monovinyl Acetylene 0
Total Unsaturates 12.4
¥inyl Chloride % ) 99,998

PPN 76

QO O M= = OO
N -~ N

o
\O

.999

CONOCO ANALYSES OF TAHMK CARS DELIVERED TO PACE

Water 26
HCY 0
Non-Volatiles 0
Iron .1
Acetylene .1
Butadiene 4.7
Methyl Chloride 20

WET AMALYSES MADE AT PACE

22

OH MEW MONOMER

Phenol .16
Peroxides .45
Iron ) .09
Non-Volatiles 9.2

Aldehyde 21
Acetylene .08
1l 1.0

0-.43
0-5.0
.01-.69
1-75
0-.85
0-.M
.1-4,0
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