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-E_to~me on April 2nd of the san: vear.

He reguested the c
L T S PR assistance of St. Joscph's Hosnital in order to u1dertake a .
UV T md e e .
h%zqw NS comprehen51ve examination of 150 emplovees at the PVC plant >
T e -j,. \

'f;i?lifé;¥1_ ‘The task, already at this point, appeared a large cﬂé*in L
PR \; ﬁ . ‘relation to the facilitics ia our command at the hospltal

;r%473”~ 94‘_ . However, becauseée of a btradition of good cooparation between ‘
ﬁf.kjiﬂ?f?h‘ ‘the lbcal lndustraﬂv and the Po grunn HQSﬁltals and because-‘fe-.
'iff?f':?f;}- ;‘St Joseph s Hospital was in a pusition to carry out the

'»;{; .ifﬁgi -‘Thecessarj .tests, we acceptcd the assignmenz. As the hospltal
>'s;tﬁj‘j?” -was in the fortunate poariscion of a ganetic laboratory, ¥ .x-"-
“*l'i;ffégfﬁjalso agreed to undertake ch:. moscre ana‘w:eauronallmltEd ﬂumbé;

5 f‘"--':fﬁ' '~of the ‘employees. We had no idez at this point of the -impor-
~ﬂ;ﬁ,i“:%~: 'wtance these tests would

.‘. -;
- b N
1oter assume. , ‘
ro, . . -
- . . - . - N . - .
RN s,
s S

-

. . AN The-very next day, April

J
Jrd, a letter was sent- from‘the hosnita
‘ ‘ P
e H;f_ to .the Health Dept. at tho

. el ” h, R
""'_ .? - .4_‘;,‘:.\_“ S

I'mrisgrunn FabrikkeL,_accept}ng the'
a551gpment and agreeLng to

',,\f_,"i

Ve

carxry out the necessary examlnatlons \
"* t, w K ‘f""

':j ludlnq Qost examinations and oan1h1w ST A

w

SEEL A PRELIMINARY REFGRT ON THE MEDICAL EXAMINATION OF 288 EMPLOY EES.Ws;
rg M AT ..’I‘HE PVC ILx IT', NORSK HYDRO a.s, PORSFRUNN E‘,ABRZEKKER, . ~ ";
R by = ‘*
LR :“.._,A__..'_ S | LETF HILLESYAD - 7 = . S
:f%tzfl I ENQUIRY CARRIED OUT AT THL. HEAT'CI] DEFT., PONSGRUNN FABRIK"" '?fi
'ﬁ‘ _;}ﬁgﬂeTHE COMPRNY DOCTOR F: LMKEN, ©. THITS-EX E\SEY M.D., AND
o Qé' ;::,. HLALTH DEPT. PERIMINEL IN COOPFELLTION WI ST. UOSEPH'S -
b ;;._,,:f,‘ HO‘SPITA..I, Poa‘qcm..‘.. HOSPIT L& ) oot .
R B | R
Voo LS T
T4 e S -.
A S SC Ut T S
%@h. g; ‘i“,i.* In .the gpring of 1974, ere aroue international concern :
?“; - ‘_fff “f: forﬂhealth hazards in PVC predvting industrizs:. This was s
i;i ;f.h;‘ prlmarlly due to Lhe oc-urr-erco of a rare tyhe:of cancer of :ﬂb€;é3
?"~~u L 'p “the 11vc;. It was soon Jdiscovered that a worker at’ the D’Cv”' :f&;
! - plant in Porsgrunn had died of this illnes 1n11972.' He had . 5;?&
: been: thv1ly exposed to vinyl chloride during a neriod of .;:égf
';manx years.. T SR ;”ﬂ-if
s, " IR v'@
)




T. R. Torkelson, Sc.D.
Occupational Health Associate
The Dow Chemical Company
2030 Dow Center

Midland, Mich. 48640

Preliminary report on the medical examina-
tion of 288 employees at the PVC plant,
Norsk Hydro a.s., Porsgrunn Fabrikker.

Report by The Medical Commission on the
Production of PVC. Norsk Hydro a.s.

REK:h AR

o e
e

March 21, 1975

Norsk Hydro
Sales Corporation

800 Third Avenue
New York, New York 10022

Telephone: 212 688-68606

296211 S%d




s TR A TR T b WAL DM, T T T

g v AR - o ' . ) L
rft*;?:‘::mr“" oo - - Y
-';f?"-*r % ‘;‘:,"4'. - . .

“:Tfi;: ' The condltlons ‘Were a more clearly deflned work dlstrlbutron :,

‘:ﬁﬁéhu" ahd that NorSk Hydro a.s shculd cover all expenses, All of -1
n_”-i,fi{;f,‘ our condltlons were met. ; : ;_i:g;
I L TR L :?.~~ | . : S B
‘jz“’f’;fgdi Durlnq Easter 19/4 the neccssary preparations were carrled . ;‘y
‘f?;:;;:;;: out On April 16th, we announced that we were ready to start, f"él‘
Lua:‘lffﬁijt and the examinations began on April 22nd. The -task was carrled

o %out as ‘quickly as possible to allay the understandable anxletles .
-~ ‘.“':-;

g

R of the employees at the PVC mlant. The examinations;-called
R

pas

¢ -

;
. ‘ I -
e :‘for ‘a’ great deal of extra work, esoecially for the laboratory .“iii
o :?ief'-fbersohnel during the holidays, entailing a good deal of over- ';V‘ii-
ot ;:'aftime and extra work on weekends. However, because of the - ";.;fi_
SR importance of the assignment, for the emzloyees and therefore — 2;3
vk -*for the whole district, all pcrsens involved worked with L g;f
_,Iﬁ < admlrable loyalty This is a point which I feel is worthy of * f4£§
“.,u o ‘.s - ' . ! . Tow “’-‘;:.’;
” 1: Lo being stressed d " ‘ - ;w_ht%
e -‘.w-":-- A ) ‘ ' " e . S YN
- T N !-‘- ..',",! LA .t Lt ) N :"n
".,',;,:_j;,-_"r’“..-;_- Ar*vital factor in an experinent of this kind, is naturally LT {'
-};j“¢~~, ?rompt reporting of results tq the employees Ta’ satisfy - _1?
L ‘_.,:l:. . “&‘ ' ;
R this'heed, one day cach week was set aside for conferenceﬂ N A
..: N '\ J e .. :\.' b
-&g_nnu'ﬁ and evaluatlon of examination results. Our purpose was to_ EERR &
S - . PR ¥ £
e _Lxc )report the results as gquickly as possible to those 1nvolved e 1
AU LR, S s .' R P ;
SR, RIS faed o
‘rv‘fr',i“ In the course of events, it appeered that the total of those Rt
_‘i_$Q4§;~zexamlned would exceed the original 150 employees.: n4check1ng, k‘ﬂ-
L ",’ -2 P L wo L EY
: Tgirls with the Company Doctor at the Health Derpt., I was lnformed Co
] ‘;”éa*n ih the,autumn of 1974 that as far as he could judge, .the flnal" o
m - " ! . "'_'E.
» ¢“; nuﬁber would probably be akout 238 employees. Tt was’ agreed v 8
= o uthat the report ‘would be prepared as socn as the examlnations ;‘:“gﬁ
J'_ﬂ-_h-_t"' . R SRy
- Yok of all 288 had been carried out. LT ” ,_' [ 13
3 Jeoaad e’ ? - . oo X R - . L oLt :-a.'"‘,s:
~;¢f‘m However, the number continued to increase so that ‘at the ) ‘*éi
wTemsa_;' “beglnnlnq of Januarv 1975, we had reached 2 total of. 349 ) '.'E{
P &,l;_-1_employees We are still not sure of wheiher this represents ;.n'gf
" TTa, - ’ " v “ M
T e Ty ,'*;:zle final figure. This repcrt, therefore, should be considered . ".i-
Db e DT Py : ) " 3
m;r’;;'ag &S Pr311m1nary "’:m'
*%'.ﬁlﬁ,ﬁ'.v-u
:,(- .. :“ b ﬂu‘ LE Ay

~0f the 288 examined, 6 were women and 282 were men.' Qf the

eﬁployees under 60, all age groups were cvenly dlstrlbuted

whereas'the number of cmployees above 60 was small. ~
“.ﬂ-lﬁp.-




= ¥l
LATSE -3 - ' E’
2 ‘.
E ;fi;Aé was to be expected, the length of employment at the PVC
v-';i';plant increascd with age, but without divect proportionality
::Many in the relatively young age groups had comparatively
‘-;iengfhy employment in the PVC plant. Ppproximately 60% of
- .the employees had worked in the PVYC plant less than 10 vyears,
fé;-; o ";°f}while the remaining 40% had worked there from 10 to 24 years.
“" ol e C. .‘ :
E;f#' " .Of the 288 examined, 59 prrsons o 20,5% required follaw-up i
:Eﬁy' examinaticns. In the majority of cases, the abnormal test %
Eﬁw , figespltg were due to mild, passing illnesses. In evaluating 2
%ﬁ" '*‘ﬁhe‘exam1nation results of individual cases, the regular t
e + health reports available at the Health Dept., Porsgrunn
s ' Fabrikker, were of invaluable help
ﬁ;; : In all, 6 persons or 1,7%, required further observation. at
j;l; ‘;;h-:the hospital.
j%f'_ '“uf.k:Tpe.finel results show that 2 persons died at the PVC plant
S ¥ “ilfx"before:pbe present’ examination'tock place. Both cases were
gﬁ:: "?T' d;reetly caused by exposure‘to vinyi chloride. The first.
faam ..~ .death in 1958 was that of.a youny man, who died of acute
?‘;' B ;Yinyl chloride poisoning. The other case occured as already
gﬂ *  mentioned in 1972, where a worker died of angiosarcoma of
gvf" ,:j : the liver after lengthy exposure to vinyl chloride. .The death
i}% . . rate at the PVC plant calculated from these cases, would be
e s 9,7s.
j;h ) ~. . .
E; , .:’ During the present eXamination c¢f 288 employees, no cases of ‘
f:_ . " death have occurred. The morbidity rate, which can be regarded
é;ﬁ' o as- caused by vinyl chloride is 0,4%, which is quite lo& The
i:,; l-‘if' morbidity rate from other causes is 2,1%
:;.. * It is therefore documented that work at the PVC plant in
i?{; .. 7 Porsgrunn, as was to be expectcd, involves health hazards with
}gg -~ . death and disease. However, the number of discasedpersons
?; . was, as our present examinations show, relatively low.
i;‘, f ;"In addition to the above mentioned clinical examinations,
i;i" - ;-_chromosome analyses werc also carried out onﬁu certaln number
_--'?;'-,"_ e _-.'..‘ﬂ T of PUO _amnl mvvanm .




consideration.beraunze of 4 i

the Kin<d of pullicley =.obhe ~tedlies hwwe recaivied in the g:-ras.-_
...~ and cther news-nedix.

o
Li. 2T Chromosome analvie. o ~ofv Lir: ~pasarinag and have proven -,
et , . . s
o +,0 ¢ to e ot great 'elp wn oihe ¢ inae. Lishe

wishe from the start it
. .. was obvices that

) sucey an ocutriaacion of alt the 150 empleyees, ™
Ta _‘;H }- as originally intendeld, would 2 inposzitle. Therefore I ‘F
-3 . recommended thac i35 zmp'oy.ns rhould bs chcoaan at -random for h s
é - : ' ' thase encminaticis. When hthe emslovecs were ofSfered this ;fi
, g ., .. suggestion, they insistc! tiat caxmnovable number cof persons‘,,fj.‘
SN .o .;} -cﬁoébn.by them, sceording wo 1runglh 0f emaicyment, should be “i;
; -ré‘ ’ -7 added to the numiuer of perschg ailanined.  This sugeestion ' .
18 . - was accepted, and wiih rhe.adition or other spacial cases, - »E;
i L; ; _‘the nunber of poersons ex-mined Lo date nas come up to 39. ”“f?
- .. A total of 101 chrowosonc tesis have b.2r made on these geopleftr
.;; .7 At the sawe tire 29 analyses have Leen inade on a control s :&;
ﬁ',;hi grour of 16 perscns. T : ¥

e T : .

‘.rf
A o . “‘ . . A q};
.fuﬂ'\j‘ Aftgr;Dr. ﬁqlikogg at an ICF'meciing in Geneva in October 1974

ﬁ{

_#ﬂf ;‘J preﬁéhﬁed results of a chromcsoms study of alarming import, i:

M ~ ~ the chromosome studics «t'St. Joseph's Hospital were taken T e

7 .- up again for reevaluaticn. All agreed that the study.should }'%

- 4. . be expandad and “hat the coopo sheould be increased. Norsk =
..~ Hydro a.s uncorditionally pluced o1l the

nesessary economie
" means at our dispusoi.

',"\j
|
, ¥ LT 3

Ry ‘:;’: ‘ :.t
‘.  Of the 39 chromuirme unnlvaes lich have so far been evaluatesd, {
. &
. - . . " " . . ' "‘
.. there ave proven daviaiinng 1 6 persons. These deviations w3
- . .
~ . . are not large in “ny of thease peseans, but.definitely abnormal

accord;ng 0 intewvnation:llv acceapred criteria and in relation

. o - to the control growp. Thove uare alse 2 proven cases of . z
“ congenital chromosoms ancmaliza. In addition, there are -;3
' ‘certain persons wha in tais cennention are herderline casz:s. b
- Howevef, in many caces pravicitiv known disorders explain the - i
-findings. Every cu:zs shovin: #:7init2 or possible chromoscre
"abberations will of cource 1oaeion
~

anagiace medical £ollow-uo
examinations.

::" '}“" WltbouL being able to. present detinite proof, it is difficult '
.:' .&ﬁ? ot av01d’conc1ndwh~ Eloe e 0t i T
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With the modern views on:enployee working conditions and
“health, it also appears importart ta increase the area of

-all employees are examined.

-« are due to exposure to vinyl chloride. The important

" question is which consequences these findings may have.

-

In an attempt to answer this question, the Head of the

genetic lakaratory at St. Joseph's Hospital has tried to

_ contact int2rnational experts to the extent that the work

pressure has allowed. Furthermore, exports from Oslo

Universitet and Norsk Hydro's Kreftforskningsinstitutt,
- were called to a meeting at St

Joseph's Hospital January c
23rd, 1975.

The conclusions which at present can be drawn
regarding the-observed chromosome changes are as follows:

=

A b
A ¢
[ .
.13 -~

. The chances for transferring the oroven genetic damége to

o progeny are minimal. The chance that the proven genetic

damage can be the precursor of illness does exist and :
further medical supervision is therefore necessary. Eowever,

there is a chance for reversion or a complete disappearance

995211 SBH

of the genetic damage, when exposure to vinyl chlorlde ends
‘or is considerably reduced.

L5

Y o, q‘ ¢

Based ‘'on the observations made:at’' St. Joseph's Hospital;“which .
n'as §§r as is known, are the largest and most comprehensive
undertaken_anywhere in the world up to now, it would appear
-absolutely necessary that the genetic studiesare continued.

study. This is an opportunity to find out to what degree

industrially used chemicals can cause genetic damage and
what such damage can imply in the long run.

s T AT
it

.

Plans for just
such a genetic study expansion at St Joseuh‘s Hospital have

NARY

been discussed, but the resources avallable at the present
time are not sufficient.

The ‘examination of PVC plant employees will continue until

Furthermore, total incidence

of illness of the regulav staff during the past 24 years will

be evaluated more closely on the basis of a control series.
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* The study of the health hazards, which are involved in working
. in the PVC plant, thus are not concluded
. reservations in mind,

Bearing these
it would appear in order, however, on
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v ;;? Disease which can be blanmed cn c:ﬁosura.to vinylchloride ~
:i” . “Zm; is proveq‘in a limited exteat. (enetic damage, which might .%
;‘ -, i'“j“ﬁave been caused by warosure o vinyl chloride is establisned. ?
ig f o E,Q:The extent of this dams~o¢, howaver, is much more limited <
ﬁ% o N %;.‘%;;,than‘one was led to erprca »v the other 2 studies which are ‘:
ji** K ,';;',F‘ available at this time  Tio material compiled at St. Joseph' s*f:
‘gi . én ;_; Hospital so far, is the wost comprehensive Xnown in the world i;
}{ﬂ 'ﬁﬁimug‘ to-day. ~
R o . On the whole, the exauiruiic:  shew deviations in various ':
%?:f L “;{E laboratory tests of 2! ,ovscro or 7,3% of the total. Many ‘Jéi
'i}ﬁ &7 7% have illnesses not re:atod o2 vinyl chloride, which can 2§§
ﬁ?‘ i: fﬁ explain the observed deviatiune, All will be subjected to Z;
345 S . adequate follow—dp GUaAmt dationy 1
S NS | . A
i ﬁ‘j[_&j; During the course of .his <tucy contact with international N
?;; .. £ U experts has been maircaiuel as far as possible. As studies - .§§§
@:i ‘:ﬂ% - in other countries aic complcted, more light will probably ;35
gﬁw‘v : " \tﬂ,be cast on the problyss in Lh course of 1975, For the time :?2
&5% - being ‘therd 'is a“laci. ol iu-uxuwtionally accepted rules for, ° f?
;:2;: :f"?; ‘%; among other things, the contuinuing medical supervision of _ fi‘
g \. ~ ..persons who have Lhecn employed in PVC industries. On the - ~'”f
. ; basis of the ewperleuue 2o faz1 gathered during the examination
S “of the employecs at tie Porsgrnnn Fabrikker,one can however
:,F‘ .~ present the following reconrerdations: ‘
; ‘Until further notice, an ew=nrnled yearly medical check on the
‘ employees of the PVC nlaac sn1d be undertaken. As the
. latent period before (ue outb.eak 0f illness caused by exposure |
“'ﬁ_‘\ to vinyl chloride car L= leng. this medical check should
T 'iprobably be carried cut over o period of many years. It would
"be desirable to simpl.iry tlicse wsdical examinations. However,
T so far there is little iaformasinn bn how this could be '
: accomplished.
e QWhen taking on new employens, tha Health Dept. should not
-'f‘ accept those who may he dissusc~ for acquiring vinyl chloride
'disorders.
SRR - | '
jﬁ; For a special group Of employeas it would bgﬂpecessarv Ain - s
ﬁﬁaﬁﬁfvrn-—"'-ﬁﬂr ST

L ——
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accordance with what has alveady heen mentioned, to carry
out particularly thorouyh examinaticns.

Genetic studies should be continued and expanded.

Should it be desirable that the Porsgrunﬁ Hospital continue -

this work, it would be neccssary to have @ prompt evaluation’

of the increased resources,which the Hospital then will
require,

n
1 IRY
Porsgrunn, January 31lst 1975 i
"™
)
Leif Hillestad M.D. (s.) @
EEE N
Head of Medical Department *

St. Joseph's Hospital, Porsgrunn.
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