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AB S TRACT 

The c o n t r i b u t i o n  of o c c u p a t i o n a l  and envi ronmenta l  expo- 
s u r e s  t o  t h e  e t i o l o g y  of c a n c e r  i s  a t o p i c  of c o n s i d e r a b l e  s c i e n -  
t i f i c  and p u b l i c  i n t e r e s t .  I f  a n  o c c u p a t i o n a l  env i ronmen ta l  
exposure  i s  a s s o c i a t e d  w i t h  cance r  i n  man, t h e n  b o t h  t h e  expo- 
s u r e  and t h e  d i s e a s e  a r e  p reven tab le  by  a p p r o p r i a t e  p r o t e c t i o n .  
I n  o r d e r  t o  enhance t h e  awareness  and t i m e l i n e s s  of new i n f o r -  
mat ion concern ing  o c c u p a t i o n a l  c a n c e r ,  t h e  U n i v e r s i t y  of  Cali- 
f o r n i a ,  San F r a n c i s c o ,  School  of Medicine i n  c o n j u n c t i o n  w i t h  
t h e  Nor thern  C a l i f o r n i a  Occupat iona l  Hea l th  Cen te r  and t h e  
Nat iona l  I n s t i t u t e s  of Occupat iona l  S a f e t y  and H e a l t h ,  t h e  
American Cancer Soc ie ty  sponsored a t w o  day meet ing  i n  San 
F ranc i sco  a t  t h e  end of 1983. F ive  of t h e  p r e s e n t a t i o n s  are 
h i g h l i g h t e d  i n  t h i s  review.  I n  a d d i t i o n ,  twenty s p e c i a l  ques-  
t i o n s  of c l i n i ca l  r e l e v a n c e  concern ing  o c c u p a t i o n a l  and envi ron-  
mental  c a n c e r s  are reviewed wi th  t h e  consensus  answers  g iven .  
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196 BECKER AND COYE 

INTRODUCTION 

The c o n t r i b u t i o n  of occupat ional  exposures t o  t h e  e t i o l o g y  

of a l l  cancer i s  a t o p i c  of cons ide rab le  s c i e n t i f i c  and p u b l i c  

debate.  Those occupat ional  exposures recognized as p o t e n t i a l  

carcinogens pose important quest ions f o r  h e a l t h  p ro fes s iona l s .  

When p o t e n t i a l  carcinogen exposures occur i n  t h e  workplace t h e  

r e s u l t i w  i l l n e s s e s  are indeed "man made". I f  a n  occupat ional  

exposure i s  a s s o c i a t e d  with cancer i n  man, t h e n  bo th  t h e  exposure 

and t h e  d i s e a s e s  are preventable ,  and a p p r o p r i a t e  p r o t e c t i o n  is 

of c r i t i ca l  importance. 

Publ ic  p r e s s u r e  for r egu la to ry  prevent ive a c t i o n s  r e s u l t s  

i n  demands on s c i e n t i s t s  f o r  conclusive s t a t emen t s  regarding 

t h e  carcinogenic p o t e n t i a l  of i n d i v i d u a l  substances o r  combina- 

t i o n s  and of t h e  i n d u s t r i a l  processes themselves. Recent 

news coverage of e thylene dibromide r e s idues  i n  food s t u f f s  

and polychlor inated biphenyls  i n  transformer f l u i d  l eaks  and 

f i r e s  are dramatic examples of t h e  pub l i c  and s c i e n t i f i c  pres-  

s u r e  which can be generated i n  t h e s e  s i t u a t i o n s .  

In  evaluat ing t h e  e x t e n t  t o  which a g iven  cancer  has  an oc- 

cupat ional  e t i o l o g y ,  physicians may be slow t o  a p p r e c i a t e  t h e  

r i s k  of previous exposure t o  cancer.  C l i n i c i a n s ,  r e sea rche r s  

and those  charged with developing r egu la to ry  s t r a t e g i e s  must 

be concerned about t h e  t i m e l i n e s s  and q u a l i t y  of a v a i l a b l e  

information and t h e  s c i e n t i f i c  merits and l i m i t a t i o n s  of c u r r e n t  

methods of i n t e r p r e t i n g  t h e  data .  
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RECENT ADVANCES IN OCCUPATIONAL CANCER 197 

I n  o r d e r  t o  enhance t h e  awareness  and t i m e l i n e s s  of new 

i n f o r m a t i o n  i n  occupa t iona l  c a n c e r ,  t h e  U n i v e r s i t y  of C a l i f o r n i a ,  

San F r a n c i s c o ,  School of Medicine i n  c o n j u n c t i o n  wi th  t h e  

Nor thern  C a l i f o r n i a  Occupat iona l  H e a l t h  C e n t e r ,  t h e  Na t iona l  

I n s t i t u t e  of Occupat iona l  S a f e t y  and Hea l th  and t h e  American 

Cancer Soc ie ty  sponsored a two day meet ing i n  San F r a n c i s c o  a t  

t h e  end of 1983. The confe rence  focused on  a s s a y  sys tems f o r  

p r e d i c t i n g  c a r c i n o g e n e s i s  and mutagenes is ,  o n  c l inical  recogni -  

t i o n  t e c h n i q u e s  f o r  envi ronmenta l  and work- re la ted  c a n c e r s  and 

o n  p r a c t i c a l  g u i d e l i n e s  t o  i n t e r p r e t i n g  e p i d e m i o l o g i c a l  s t u d i e s .  

S p e c i a l  a t t e n t i o n  was a l s o  g i v e n  t o  methods of making r i s k  

a s ses smen t s  i n  fo rmula t ing  c a n c e r  p o l i c i e s .  

While d i f f e r e n c e s  of op in ion  d i d  ex i s t  amongst the  confe-  

r ence  speake r s  and t h e  audience  r ega rd ing  p o t e n t i a l  ca rc ino -  

g e n e s i s  of  v a r i o u s  s u b s t a n c e s  o r  t h e  u t i l i t y  of  v a r i o u s  a s s a y  

sys tems,  a l l  speake r s  stress t h e  need to improve c u r r e n t  sys tems 

of  d a t a  c o l l e c t i o n ,  a n a l y s i s  and d i s semina t ion .  S p e c i f i c  

r e s e a r c h  g o a l s  i d e n t i f i e d  inc luded  l a r g e r  and more i n c l u s i v e  

tumor r e g i s t r i e s ,  e s t ab l i shmen t  and fo l lowup of o c c u p a t i o n a l  

c o h o r t s ,  improvement i n  d e a t h  c e r t i f i c a t e  coding of d i s e a s e s  

and c o n t i n u i n g  e d u c a t i o n  i n  o c c u p a t i o n a l  medicine f o r  c l i n i c i a n s  

i n  g e n e r a l  medic ine  and o t h e r  s p e c i a l t i e s .  

F ive  of t h e  confe rence  s p e a k e r s ,  Bruce A m e s ,  Ph.D., K i m  

Hooper, Ph.D., Linda Rosens tock ,  M . D . ,  David Wegman, M.D. and 

P h i l i p  Landr igan ,  M.D. have consented  t o  summarize t h e i r  
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198 BECKER AND COYE 

remarks from t h e  conference.  I n  a d d i t i o n ,  a l l  of t h e  f a c u l t y  

en te red  i n t o  a d i s c u s s i o n  of 20 s p e c i f i c  ques t ions  which were 

posed and d i scussed .  

w i l l  be repeated aga in  i n  San Francisco o n  December 7 and 8, 

1984. The exp los ion  of s c i e n t i f i c  i n fo rma t ion  on t h e  recogni- 

t i o n ,  prevent ion and c o n t r o l  of cancer n e c e s s i t a t e s  a high 

index o f  s u s p i c i o n  t h a t  occupat ional  and environmental f a c t o r s  

c o n t r i b u t e  t o  cancer i n  our s o c i e t y .  

Th i s  format w a s  a h i g h l y  popular one and 

QUESTION 1 

What percentage of cancer i s  due t o  occupat ional  and/or  environ- 

mental f a c t o r s ?  

This i s  a widely debated i s s u e ,  and r ecen t  estimates of occupa- 

t i o n a l  cancer as a percentage of a l l  cancers  i n  t h e  U.S. popula- 

t i o n  have ranged from approximately 5% t o  as much as 38%. 

Epidemiologic i s s u e s  such as t h e  a p p r o p r i a t e  populat ion base 

f o r  denominator i nc idence  d a t a ,  t h e  degree of c e r t a i n t y  i n  

a s s o c i a t i o n s  between exposure t o  va r ious  agents  and carcino-  

g e n e s i s ,  and t h e  assumptions regarding h i s t o r i c a l  exposures i n  

t h e  absence of good d a t a  make i t  u n l i k e l y  t h a t  a single estimate 

w i l l  be agreed upon. I f  t h e  more conse rva t ive  f i g u r e s  of 

5-15% of cancers caused by work are accep ted ,  however, t h i s  

s t i l l  impl i e s  t h a t  a s i g n i f i c a n t  s h a r e  of a l l  malignancies i n  

t h e  U.S. are preventable .  Environmental f a c t o r s  i nc lud ing  d i e t  

and c i g a r e t t e  smoking give estimates of 70-90% of a l l  cancers .  
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RECENT ADVANCES I N  OCCUPATIONAL CANCER 199 

Both workplace and environmental  exposures a s s o c i a t e d  with 

cancer  are preventable .  

QUESTION 2 

How does a s b e s t o s  cause cancer? Can asbestos-induced malignancy 

be  p r e d i c t e d  by s h o r t  t e r m  b ioas say  systems? 

We do not know t h e  cause of t h e  a c c e l e r a t e d  r i s k  of lung cancer  

a s s o c i a t e d  with a s b e s t o s  exposure nor t h e  cause of mesothelioma. 

Asbestos and o t h e r  mineral  f i b e r s  are f r e q u e n t l y  nega t ive  i n  

genotoxic a s says  and i n  some animal models; r e s e a r c h  over t h e  

p a s t  decade has p r imar i ly  a s s o c i a t e d  oncogenesis i n  animal 

models with t h e  phys ica l  c h a r a c t e r i s t i c s  of f i b e r s  (dimensions, 

p a r t i c u l a r l y  length-to-diameter r a t i o s ) .  Asbestos f i b e r s  are 

found i n  t h e  lungs of i n d i v i d u a l s  who have no apparent cancer 

a t  autopsy,  and no tests exists f o r  t h e  p r e d i c t i o n  of asbestos-  

induced malignancies.  

QUESTION 3 

Is l ead  a carcinogen? 

The I n t e r n a t i o n a l  Agency f o r  Research on Cancer (IARC) has  found 

s u f f i c i e n t  evidence t o  cons ide r  l ead  a carcinogen i n  animal 

models ; o r a l ,  p a r e n t e r a l  and i n t r a p e r i t o n e a l  a d m i n i s t r a t i o n  

of l e a d  salts inc lud ing  l ead  acetate, s u b a c e t a t e  and phosphate 

have v a r i o u s l y  produced renal tumors, gliomas, and lung adenomas 

i n  rats and mice. 

s tud ied .  It should be noted t h a t  while  t h e s e  s o l u b l e  l ead  

Tetra-alkyl  l e a d  has  not been s u f f i c i e n t l y  
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200 BECKER AND COYE 

salts have been shown t o  be  carcinogenic  i n  roden t s ,  humans 

are exposed p r imar i ly  t o  metallic l ead  and l ead  ox ide ,  which 

has  not y e t  been adequately t e s t e d ;  f u t h e r  epidemiological  

s t u d i e s  of cancer a s s o c i a t e d  with l ead  exposure i n  humans are 

a l s o  necessary.  

QUESTION 4 

Can sperm morphology a s says  be  used t o  p r e d i c t  t h e  r i s k  of oc- 

cupa t iona l  cancer? 

Sperm morphology and o t h e r  i n d i c a t i o n s  of spe rma to tox ic i ty  may 

be u s e f u l  i n  p r e d i c t i n g  some cance r s ,  because t h e  mechanism i s  

presumed t o  be a mutagenic e f f e c t .  C l i n i c a l l y ,  a g e n t s  demon- 

s t r a t e d  t o  be  spermatotoxic  should be  considered t o  be  r i s k  

f a c t o r s  f o r  ca rc inogenes i s ,  and p a t i e n t s  should b e  p ro tec t ed  

from such exposures. Sperm morphology as a tes t  s u f f e r s  from 

having a t  least  a 50 percent  fa lse  negat ive rate;  t h e  advantage 

of t h e  test is t h a t  t h e r e  are very few f a l s e  p o s i t i v e s .  A 

negat ive t es t  does not r u l e  o u t  t h e  p o s s i b i l i t y  of a carcinogenic  

e f f e c t .  

OUESTION 5 

Is sister chromatid exchallge a u s e f u l  way of monitoring workers 

exposed t o  carcinogens? 

S i s t e r  chromatid exchange i s  a new tes t  procedure which may b e  

va luab le  i n  p r e d i c t i n g  somatic ce l l  mutations.  It i s  important 
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RECENT ADVANCES I N  OCCUPATIONAL CANCER 201 

t o  emphasize t h a t  t h i s  i s  c l e a r l y  not  a r o u t i n e  t es t  b u t  i s  

c u r r e n t l y  on ly  u s e f u l  i n  c a r e f u l l y  c o n t r o l l e d  r e s e a r c h  p ro toco l s .  

The s p e c i f i c i t y  and s e n s i t i v i t y  of t h i s  method f o r  "monitoring" 

workers has  not been d e f i n e d ,  nor has  t h e  p r e d i c t i v e  value of 

such tests f o r  eventual  carcinogenesis .  Fu r the r  s t u d i e s  are 

r equ i r ed  b e f o r e  sister chromatid exchange can be  a p p l i e d  f o r  

r o u t i n e  "monitoring" of workers. 

QUESTION 6 

Does f l u o r e s c e n t  l i g h t  exposure cause melanoma? 

Although one r e t r o s p e c t i v e  s t u d y  found a n  a s s o c i a t i o n  between 

f l u o r e s c e n t  l i g h t i n g  exposure a t  work and melanoma, no o t h e r  

s t u d i e s  have been r epor t ed  t o  d a t e .  (Lancet 2:290, 1982). 

There are no good animal models t h a t  have demonstrated hazards  

of f l u o r e s c e n t  l i g h t i n g  and cancer r i s k .  It i s  clear t h a t  

p a t i e n t s  w i th  melanoma would have marked recall  b i a s  so t h a t  

p rospec t ive  cohort  s t u d i e s  are r equ i r ed .  

i nc idence  of melanoma i n  A u s t r a l i a ,  and t h e  wave l e n g t h  spectrum 

i n  A u s t r a l i a  i s  similar t o  t h a t  of f l u o r e s c e n t  l i g h t s ,  t h u s  

suggest ing a p o s s i b l e  a s s o c i a t i o n .  

There is a high 

QUESTION 7 

Is f i b e r g l a s s  exposure a s s o c i a t e d  wi th  mesothelioma and lung 

ca nce r ? 

P e r i t o n e a l  and p l e u r a l  i n j e c t i o n  of f i b e r g l a s s  i n  roden t s  has  
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202 BECKER AND COYE 

produced l o c a l  neoplasms whi le  i n h a l a t i o n  s t u d i e s  t o  d a t e  have 

been  nega t ive .  Epidemiologica l  s t u d i e s  have a l s o  been  nega t ive  

o r  i n c o n c l u s i v e .  Cohort  s t u d i e s  have  no t  been  l a r g e  enough t o  

d e t e c t  r e l a t i v e l y  low r i s k s  and have e v a l u a t e d  on ly  workers 

exposed t o  a l o n g e r  f i b e r  t h a n  is now common i n  i n d u s t r i a l  u se .  

Researchers  have r e p o r t e d  a n  a s s o c i a t i o n  between f i b e r  dimension 

and tumor i n d u c t i o n :  t h i s  p rov ides  a b a s i s  f o r  f u r t h e r  i n v e s t i -  

g a t i o n .  

QUESTION 8 

Do petro-chemical  workers  have a n  i n c r e a s e d  i n c i d e n c e  of b r a i n  

tumors:  aluminum r e d u c t i o n  workers  a n  i n c r e a s e d  i n c i d e n c e  of  

1 ymp homa ? 

Epidemiologica l  s t u d i e s  of b r a i n  tumors amongst pe t ro-chemica l  

workers  have produced c o n f l i c t i n g  r e s u l t s .  These d i f f i c u l t i e s  

are due t o  d i f f e r e n t  methodologies  and d e f i n i t i o n s  of exposed 

and c o n t r o l  p o p u l a t i o n s ,  t o  d i f f e r e n c e s  i n  h i s t o r i c a l  exposures  

between t h e  i n i t i a l  o r  index p l a n t  i n  which a c l u s t e r  of b r a i n  

tumors i s  r e p o r t e d  and subsequen t ly  s t u d i e d  p l a n t s .  The most 

r e c e n t  series of s t u d i e s  were publ i shed  i n  t h e  Jou rna l  of 

Nat iona l  Cancer I n s t i t u t e  70:75, 1983 and i n  t h e  J o u r n a l  of 

Occupat ional  Medicine 25:304 and 25:313, 1983, and f u r t h e r  

s t u d i e s  are now i n  p rogres s .  

I n  a major  s t u d y  of aluminum r e d u c t i o n  workers  r e p o r t e d  i n  

t h e  Jou rna l  of Occupat iona l  Medicine 25:549, 1983, t h e r e  were 
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RECENT ADVANCES I N  OCCUPATIONAL CANCER 203 

i n d i c a t i o n s  of a h i g h e r  t h a n  expec ted  r i s k  of  p a n c r e a t i c  c a n c e r ,  

lymphohematopoiet ic  c a n c e r s ,  g e n i t a l  u r i n a r y  c a n c e r ,  non-malig- 

nant  r e s p i r a t o r y  d i s e a s e  and benign  and u n s p e c i f i e d  neoplasms. 

P r e v i o u s l y  r e p o r t e d  f i n d i n g s  of a n  i n c r e a s e d  r i s k  of l u n g  c a n c e r  

m o r t a l i t y  were not confirmed.  

QUESTION 9 

Would t h e r e  be  a meaningful  c l i n i c a l  d i f f e r e n c e  i f  t h e  c u r r e n t  

benzene s t a n d a r d  was lowered from 10 t o  1 ppm? 

Epidemiologica l  r e s e a r c h  performed by  NIOSH h a s  found t h a t  t h e  

1 0  f o l d  d e c r e a s e  from 10 ppm t o  1 ppm would,  i n  f a c t ,  b e  expec ted  

t o  s u b s t a n t i a l l y  r educe  t h e  number of c a n c e r  d e a t h s  amongst 

t h e  exposed work f o r c e .  I n  a monograph on  benzene  p u b l i s h e d  

by t h e  I n t e r n a t i o n a l  Agency f o r  Research on Cancer ,  t h e  assess- 

ment sugges t ed  t h a t  t h e  r i s k  of leukemia d e a t h s  a t t r i b u t a b l e  

t o  benzene exposure  cou ld  d e c r e a s e  from approx ima te ly  1 4  t o  17  

pe r  thousand wi th  t h e  proposed r e d u c t i o n  i n  exposure  l e v e l s .  

(IARC Monograph No. 2 9 ,  1982).  

--_l_l_ 

__-- - ___ 

QUESTION 10 

- Is t h e  d i f f e r e n c e  between s t a t i s t i c a l  s i g n i f i c a n c e  and medica l  

s i g n i f i c a n c e  a u s e f u l  c l i n i c a l  d i s t i n c t i o n ?  

C l i n i c a l  e v a l u a t i o n  i s  most o f t e n  concerned w i t h  a s ingle  p a t i e n t .  

A v a r i e t y  of i n f o r m a t i o n  w i l l  b e  s i g n i f i c a n t  i n  d i a g n o s i s  and 

management of t h e  p a t i e n t ' s  c o n d i t i o n .  T h i s  i n f o r m a t i o n  i s  

de r ived  from t h e  p a t i e n t ' s  own examinat ion  and h i s t o r y ,  t h e  
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204 BECKER AND COYE 

s c i e n t i f i c  l i t e r a t u r e  and t h e  phys ic i an ' s  c l i n i c a l  experience.  

In  c o n t r a s t ,  s t a t i s t i ca l  s i g n i f i c a n c e  i s  a concept used i n  eva- 

l u a t i o n  of group d a t a  t o  determine whether a s p e c i f i c  f a c t o r  

-- as opposed t o  chance alone -- i s  a s s o c i a t e d  with a given 

d i s e a s e  such as occupational cancer.  S t a t i s t i c a l  s i g n i f i c a n c e  

may be used by t h e  physician t o  judge t h e  value of published 

s t u d i e s  and thus  t o  improve t h e  s c i e n t i f i c  b a s i s  f o r  medical 

c e r t a i n t y .  

QUESTION 11 

Do c u r r e n t  cancer and tumor r e g i s t r i e s  provide u s e f u l  screening 

s e r v i c e s  f o r  d e t e c t i n g  occupat ional  cancer? 

Epidemiological s t u d i e s  have now u t i l i z e d  d a t a  from a number of 

_- 

tumor r e g i s t r i e s .  However, t he  b a s i c  problem is  t o  e s t a b l i s h  

a n  appropr i a t e  c o n t r o l  group and t o  d e f i n e  t h e  denominator f o r  

t he  group a t  r i s k .  Major problems i n  t h e  use of tumor r e g i s t r i e s  

are the l ack  of information regarding exposures and confounding 

v a r i a b l e s  such as smoking and d i e t .  Of s p e c i a l  importance i n  

occupational cancer i s  the long l a t ency  period which may produce 

negat ive s t u d i e s  i f  t h e  followup i s  not of s u f f i c i e n t  l eng th .  

OUESTION 12 

Is d i e s e l  f u e l  exhaust carcinonenic  t o  humans? 

The ques t ion  i s  not whether d i e s e l  f u e l  i s  carcinogenic  b u t  how 

much is  carcinogenic? Components of d i e s e l  f u e l  exhaust are 

very a c t i v e  carcinogens i n  animal modes. Prel iminary s t u d i e s  
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i n  t r a n s p o r t a t i o n  workers  w i t h  long  term exposure  t o  d i e s e l  

f u e l  exhaus t  have sugges t ed  a n  i n c r e a s e  i n c i d e n c e  of b l a d d e r  

cance r .  Ra i l road  workers  a l s o  exposured t o  d i e s e l  f u e l  have a 

s l i g h t  i n c r e a s e  i n  lung  cancer .  

Q U E S T I O N  13 

Is t h e  c a n c e r  " h i t  list" of p r a c t i c a l  u s e  t o  c l i n i c i a n s ?  

The a g e n t s  on  t h e  so c a l l e d  " h i t  l i s t "  are c l e a r l y  r ecogn ized  

as ca rc inogens  i n  animal  models,  and i n  some cases i n  human 

s t u d i e s  a s  w e l l .  However, t h e r e  a re  many o t h e r  chemica ls  f o r  

which ep idemio log ica l  s t u d i e s  have not been  performed f o r  

which t h e r e  i s  animal  d a t a  o r  s h o r t  term b i o a s s a y  d a t a  which 

sugges t  t h a t  t hey  should  be p laced  on  t h e  c a n c e r  " h i t  l i s t" .  

_ I - ~  

--_ ~ - 

Q U E S T I O N  14 

Are c u r r e n t  c o n t r o l s  f o r  v i n y l  c h l o r i d e  adequa te  t o  p r e v e n t  

m a 1  i g nant  d i seas e ? 

Current  c o n t r o l s  are  adequa te  t o  p reven t  99.9 p e r c e n t  of emplo- 

yees  from developing  mal ignant  d i s e a s e  a s s o c i a t e d  w i t h  v i n y l  

c h l o r i d e  exposure .  Risk  asses smen t s  such as t h i s  must  be  

combined wi th  c o s t l b e n e f i t  a n a l y s i s  f o r  a f u l l  e v a l u a t i o n  of  

p r o t e c t i o n  l e v e l s .  I n  t h e  case of v i n y l  c h l o r i d e ,  i t  i s  impor- 

t a n t  t o  r e a l i z e  t h a t  t h e  t echno logy  r e q u i r e d  t o  d e c r e a s e  expo- 

s u r e  l e v e l s  a c t u a l l y  r e s u l t e d  i n  s u f f i c i e n t  r ecove ry  o f  v i n y l  

c h l o r i d e  t o  increase p r o f i t s  f o r  t h e  i n d u s t r i e s  concerned .  
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QUESTION 15 

What i s  a "safe l e v e l "  of - r a d i a t i o n  exposure  t o  p reven t  cance r?  

There i s  no such  t h i n g  as a " s a f e  l e v e l "  f o r  r a d i a t i o n  o r  any  

o t h e r  carc inogen .  In s t ead  i t  would be  b e s t  t o  t a l k  of t h e  

" s a f e s t  l e v e l "  a c h i e v a b l e  wi th  e x i s t i n g  technology.  An energe-  

t i c  d e b a t e  exists as t o  whether  t h e r e  i s  a t h r e s h o l d  below 

which r a d i a t i o n  does not cause ma l ignan t  d i s e a s e .  Curren t  mo- 

d e l s  provide  i n s u f f i c i e n t  d a t a  t o  p r e d i c t  t h e  haza rds  of 

ex t remely  low l e v e l  r a d i a t i o n  exposure .  A l l  major  s c i e n t i f i c  

agenc ie s  and o r g a n i z a t i o n s  i n c l u d i n g  NIOSH and OSHA have con- 

c luded t h a t  because  t h e r e  i s  no ev idence  f o r  a t h r e s h o l d  l e v e l  

f o r  any  ca rc inogen ,  no " s a f e "  l e v e l  can be  de te rmined .  

QUESTION 16 

Is sputum cy to logy  a u s e f u l  way of mon i to r ing  workers  who have 

- had exposure  t o  a g e n t s  p o t e n t i a l l y  capab le  of c a u s i n g  lung  

cance r?  

_ _ ~  

T h i s  q u e s t i o n  h a s  now b e e n  w e l l  s t u d i e d .  Sputum cy to logy  i s  

not  a u s e f u l  moni tor ing  t o o l  and i t s  u s e  does  not  e f f e c t  t h e  

outcome of l ung  cance r .  

QUESTION 1 7  

What i s  t h e  b e s t  h o s p i t a l  he  l t h  and s a f e t y  p r o t o c  

s t a f f  from AIDS? 

1 t o  p r o t e c t  - 

Current  d a t a  s t r o n g l y  s u g g e s t s  t h a t  a n  i n f e c t i o u s  agen t  i s  i n -  

volved i n  AIDS. I n t i m a t e  s e x u a l  or b lood  c o n t a c t  appea r s  t o  
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b e  r equ i r ed  f o r  t r a n s m i s s i o n ,  so recommended p r e c a u t i o n s  are 

similar t o  t h o s e  f o r  h e p a t i t i s  B.  A v a i l a b l e  d a t a  does  not  

s u g g e s t  a r i s k  t o  r o u t i n e  h o s p i t a l  s t a f f .  However, pe r sons  

hand l ing  b lood  p r o d u c t s ,  c a r i n g  f o r  AIDS p a t i e n t s ,  p a t h o l o g i s t s  

performing a u t o p s i e s  and i n d i v i d u a l s  who might  per form c a r d i o -  

pulmonary r e s u s c i t a t i o n  may be  a t  r i s k .  I n d i v i d u a l s  i n t i m a t e l y  

i n  c o n t a c t  w i t h  t h e  blood of AIDS v i c t i m s  a re  p a r t i c u l a r l y  

h igh  r i s k  and shou ld  t a k e  a l l  measures  t o  p reven t  exposure .  

QUESTION _- 18 

What a r e  t h e  a p p r o p r i a t e  methods f o r  a l lowing  r e s e a r c h  s p e c i a l -  -__- ~ 

t i e s  t o  work s a f e l y  w i t h  ca rc inogens?  

Occupat iona l  s a f e t y  and h e a l t h  has  o f t e n  been  neg lec t ed  i n  t h e  

r e s e a r c h  l a b o r a t o r y ,  and c a r c i n o g e n i c  s u b s t a n c e s  such  as  benzene 

are f r e q u e n t l y  found i n  r e sea rch  l a b o r a t o r i e s .  It i s  impor t an t  

f o r  o c c u p a t i o n a l  s a f e t y  and h e a l t h  commit tees  w i t h i n  t h e  research 

l a b o r a t o r y  environment  t o  c a t a l o g u e  a l l  p o t e n t i a l  ca rc inogens  

and t o  p rov ide  material s a f e t y  d a t a  s h e e t s  t o  a l l  i n d i v i d u a l s  

working w i t h  a cance r  caus ing  a g e n t .  

QUESTION 19 

A r e  oncology nu r ses  and p h y s i c i a n s  - 

c o l o g i c a l  a g e n t s ?  

a t  r i s k  by a d m i n i s t e r i n g  on- 

S t u d i e s  have demonstrated s h o r t  term b i o a s s a y  tests f o r  muta- 

g e n i c i t y  i n  t h e  u r i n e  and s i s te r  chromatid exchange t o  b e  

p o s i t i v e  i n  nu r ses  and pha rmaco log i s t s  hand l ing  onco log ic  
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208 BECKER AND COYE 

agents .  Careful c o n t r o l s  of d i e t  and smoking must be used i n  

f u t u r e  s t u d i e s  undertaken t o  confirm t h e s e  f ind ing .  Nonetheless,  

t h e  use of laminar flow hoods and c a r e f u l  technique i n  prepara- 

t i o n  of oncological  agen t s  i s  required based on t h e s e  p r e l i m i -  

nary s t u d i e s .  

QUESTION 20 

Should u r i n e  mutagen t e s t i n g  be a r o u t i n e  h e a l t h  s u r v e i l l a n c e ?  

No s u r v e i l l a n c e  technique should be  considered r o u t i n e .  It  must 

be t a rge ted  t o  t h e  exposures i d e n t i f i e d ,  adminis tered i n  a 

r a t i o n a l  way and explained t o  t h e  workers. Urine mutagen 

t e s t i n g  i s  s u i t a b l e  only f o r  research p ro toco l s .  Special  

problems of c o n t r o l  of d i e t  and smoking a l s o  must be c o n t r o l l e d  

i n  o rde r  t o  appropr i a t e ly  i n t e r p r e t  u r i n e  mutagen t e s t i n g .  
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