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EPIDEMIOLOGICAL STUDY OF VINYL CHLORIDE WORKERS 

? E%M4+bprt - A p r i l  15 ,  1974 

I. SUMMARY 

A h i s t o r i c a l  p rospec t ive  study of 8384 workers w i t h  occupat iona l  expo- 

s u r e  t o  v i n y l  c h l o r i d e  revealed a gene ra l ly  favorable m o r t a l i t y  expcricnce 

compared wi th  t h e  U. S. male population. w a s  about 76 

percent  of  what would be expect 
I 

popula t ion :  

However, t h e r e  was a measur 

l i v e r ,  r e s p i r a t o r y  cancers ,  

predominated. 

l a t e d  t o  any measure of exposure obtained. 

An excess of buccal cancer was found, but w a s  appa ren t ly  unre- 

The s tudy  w a s  begun before  t h e  r e l a t i o n s h i p  of angiosarcoma t o  

v iny l  c h l o r i d e  exposure w a s  known t o  TCA, Inc. Among t h e  l i v e r  cance r s  

found through t h e  s tudy ,  however, t w o  w e r e  c e r t i f i e d  as due t c  angiosarcoma. - 
Although the report is a f i n a l  one f o r  t h e  purposes of t h e  p r e s e n t  

c o n t r a c t ,  it is  incomplete i n  two major areas. 

1. The follow-up r a t e  of 85 percen t  is  r e l a t i v e l y  low, and t h e  

workers n o t  found r ep resen t  a r e l a t i v e l y  o lde r  group whose exposures 

t e rmina ted  some t i m e  ago, providing a l a t e n t  per iod  w i t h i n  which 

mal ignancies  o r  o t h e r  chronic  condi t ions  might have developed. 
_. - - 

2 .  A group of about 1500 workers whose exposures occurred up t o  

35 y e a r s  ago w a s  discovered as the  s t u d y  ended, and a r e  no t  

included. This  group, by v i r t u e  of i t s  age and the p o s s i b l e  

s e v e r i t y  of the e a r l i e r  exposure, could represent  a source  of 

m o r t a l i t y  which might change t h e  p i c t u r e  with r e s p e c t  t o  ch ron ic  

c o n d i t i o n s  and a f f e c t  t!!e r e l a t i v e  mor ta l i ty .  
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-\ (1 j The~favorabld  m o r t a l i t y  is due i n  p a r t  t o  the i n i t i a l  s e l ec t ron  of 

t h e  work f o r c e ,  and poss ib ly  i n  p a r t  t o  the  f a c t  t h a t  employed populat ions 

are more l i k e l y  t o  have access t o  adequate medical care .  

t h a t  t he  SMR's from causes  such a s  pneumonia, u l c e r s ,  e tc .  which one 

would expec t  t o  respond t o  medical t reatment  a r e  p a r t i c u l a r l y  low i n  

t h i s  group. 

,/ Table 7 shows 
I' 

/ 
/ 

SMR's which are h ighe r  than expected may be worthy of a t t e n t i o n  even 

though they  are n o t  s t a t i s t i c a l l y  s i g n i f i c a n t .  

s i n c e  t h e  number o f  dea ths  f r o m  many causes  i s  q u i t e  s m a l l ,  so that even 

a r e l a t i v e l y  h igh  SMR may n o t  reach s t a t i s t i c a l  s ign i f i cance .  

This  i s  e s p e c i a l l y  t r u e  

The p r e s e n t  d a t a  should the re fo re  be examined i n  the  l i g h t  of what 

is known o r  suspec ted  about  t h e  e f f e c t s  of v iny l  ch lor ide .  

of m o r t a l i t y  i s  c o n s i s t e n t  w i t h  a poss ib l e  mechanism 

evidence from animal s t u d i e s ,  it acqui res  a subs t an t  

from any s ta t i s t ica l  s ign i f i cance .  

I f  t h e  

I n  view o f  the a s s o c i a t i o n  between v iny l  ch lo  

angiosarcoma, one is  l e d  immediately t o  examine the  mor t a l i t y  from 

malignant neoplasms. 

T a b l e  7 shows t h a t  o v e r a l l  cancer mor t a l i t y  is 10 percent  h i g h e r  

than expected. More important ,  of t h e  6 s p e c i f i c  causes i n  the  t a b l e  

with SMFt's above 100 (based on 5 o r  more cases) only two, d i abe te s  and 

s u i c i d e ,  are o u t s i d e  t h e  neoplasm group. 
_ _  - 

The d iabe te s  data a r e  based on 

7 cases, and t h e  s u i c i d e  SMR i s  only t r i v i a l l y , g r e a t e r  than 100.  
- -. .. -_ 

Based on r epor t ed  animal w o r k ,  one would expect  to  f ind  an excess  
7 5.e v mor ta l i t y  from l i v e r  cancer ,  t h a t  is, angiosarcoma, cancers  of the  b r a i n  ---.. - 4 

and bucca l  c a v i t y  and perhaps r e s p i r a t o r y  cancer.  The propor t iona te  
/ 
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The SMR from "ot!!er and unspecif ied malignancies" is 16. Table 11 

shows t h e  relevant circumstances of the  17  deaths  Lncluded i n  t h i s  category.  

Of t h e  1 2  dea ths  f o r  which a prima- s i t e  could be i d e n t i f i e d ,  the majori ty  

were due t o  b r a i n  cancers .  Fro-- it is  possiSle t o  c a l c u l a t e  t h a t  

about 22 percen t  of "o ther  and unspecif ied malignancies" would o r d i n a r i l y  

b e ' b r a i n  cancer. 

5 ),. . 

I n  the  p re sen t  study it i s  about 40 pe rcen t ,  so t h a t  

b r a i n  cancer  is  p resen t  i n  excess .  

T a b l e  1 2  shows the  dea ths  from cancer of t h e  buccal c a v i t y  and 

pharynx w i t h  an SMR of 189. 

t h e  t i m e  o f  death, t h e i r  exposures tended t o  be r e l a t i v e l y  s h o r t  compared 

Although most of  these men were over 50 a t  

W i t h  t h e  cases i n  Tab les  10  and 11. 
-- 

The o v e r a l l  p i c t u r e  i n d i c a t e s  an excess  ;isk from cancer  
/- 

bucca l  c a v i t y  and pharynx, l i v e r  cancer ,  s p e c i f i c  

b r a i n  cancer ,  and a s l i g h t  excess ,*r i sk  .from lung 

of these  is  s t a t i s t i c a l l y  s i g n i f i c a n t .  

c x -  - 1' 
. -. 

T a b l e  8 shows t h e  r e l a t i o n s h i p  of ris.k.;'of de 
1 

as measured by t h e  t i m e  weighted average. One would expect  t h a t  causes 

which were i n  f a c t  related t o  l e v e l  of exposure would be h igher  i n  t h e  

+&> 
group w i t h  h ighe r  t i m e  weighted averages/  

The o v e r a l l  SMR is higher  i n  the  high exposure group. 

t o  be due t o  a moperate inc rease  i n  t h e  caxdiovascular d i s e a s e s  and a 

rather s u b s t a n t i a l  i nc rease  i n  malignancies.  In  p a r t i c u l a r ,  t h e  SNR's 

f o r  d i g e s t i v e  cancer  a r e  59 i n  t h e  low exposure group versus  1 4 1  i n  the 
I------'' - -- -.- 

This  appears 

--- >-P! ,. 
Id 

~ , - , : f ~ ~ ~  - -- -- 
,*. - 

r e s p i r a t o r y  cancer  goes from 86 t o  1 4 6 ,  and lymphosarcoma goes from 

30 t o  210. On t h e  o t h e r  hand, malignancies of o the r  and unspec i f ied  s i t e s  

show no s u b s t a n t i a l  change w i t h  exposure leve l ,  while b u c c a l  cancer is  

SL 081776 

1 -  . 7 - -  7 ' "  T *  T '  " -7 - 


