
S tat  ement of 

Edward J. Baier, Deputy D i r e c t o r ,  NIOSH 

I am Edward J. Baier, Deputy D i r e c t o r  of NIOSH. With m e  today  are: 

Richard F. Boggs, Ph.D. , Div i s ion  of Criteria Documentation and Standards  

Development; David H. Groth,  X.D. and Richard W. Niemeier, Ph.D., D iv i s ion  

of B icaed ica l  and Behavioral  Sc ience ;  Robert  H. Hill, Jr., Ph.D. and 

Robert  T. Hughes, D iv i s ion  of Phys ica l  Sc iences  and Engineering; Robert  H. 

. Schutz, Tes t ing  and C e r t i f i c a t i o n  Branch, D iv i s ion  of S a f e t y  Research; 

Richard J. Waxweiler, Div i s ion  of S u r v e i l l a n c e  , Hazard Eva lua t ions ,  and 

F i e l d  S tud ie s ;  and Howard A. Walderman, O f f i c e  of General Coun- HEW. 

Our resumes are  provided as Appendix A. 

We welcome t h e  oppor tuh i ty  t o  appear today t o  d i s c u s s  t h e  Notice of 

Proposed Rulemaking by t h e  Department of Labor, Occupational S a f e t y  and 

Health Admin i s t r a t ion ,  e n t i t l e d  : " I d e n t i f i c a t i o n ,  C l a s s i f i c a t i o n  and 

Regula t ion  of Toxic Substances Posing a P o t e n t i a l  Occupational Carc inogenic  

Risk. 'I 

The OSHA proposa l  t o  e s t a b l i s h  a g e n e r i c  r e g u l a t i o n  for c o n t r o l  of 

occupa t iona l  carc inogens  i s i  t o  d a t e ,  one of t h e  rnost complete compi l a t ions  

of major s c i e n t i f i c  op in ions ,  j u d i c i a l  d e c i s i o n s ,  and Fede ra l  agency p o l i c y  

statements concerning occupa t iona l  ca rc inogenes i s .  NIOSH shares OSHA's 

concern t o  develop new procedures  f o r  t h e  r e g u l a t i o n  of occupa t iona l  

carc inogens .  Our concern starts wi th  t h e  f a c t  that approximate ly  2,000 

subs t ances  have been i d e n t i f i e d  by NIOSH as  being "suspec t  carc inogens ."  - 

By d e f i n i t i o n ,  this means that NIOSH has  found some s c i e n t i f i c  evidence, 

based on o b s e r v a t i o n s  i n  human popu la t ions  o r  on r e s u l t s  from experimentation e 
w i t h  l a b o r a t o r y  t es t  animals, of vary ing  degrees  of q u a l i t y  and q u a n t i t y ,  1 - 3  
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identifying those substances as having potential carcinogenic activity. e 
Our concern is heightened by the fact that the l is t  is expected to grow 

larger as 1) new evidence is obtained on existing chemicals, 2) published 

data on unlisted chemicals are reviewed, or 3)  new chemicals are manufactured 

and tested . 

NIOSH supports the overall concepts contained in the OSHA proposal. There 

are, however, several technical points, modifications and comments that we 

wish to offer for consideration. The proposed standard has been reviewed 
- 

by a number of NIOSH occupational safety and health professionals. While 

it is difficult to formulate a concensus statement on such a broad issue 

0 
as the regulation of carcinogens, we have attempted to bring fornard the 

best thinking of our staff on what we consider to be the critical issues 

of the proposal. The issues we wish to address concern: 

a) Terminology 

b) Classification of Chemicals 

c) Collection and Evaluation of Data 

d) Determination of Exposure Limits, and 

e) Model Standards 

a) Terminology 

Throughout the proposal the term "Toxic Substance" is equated with 

carcinogen and consists of substances for which a report of carcinogenicit * 
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is ava i l ab le .  To use the  term ' ' toxic substance" i n  t h i s  manner is l i k e l y  
0 

t o  lead t o  f u t u r e  confusion, s i n c e  carcinogens c o n s t i t u t e  only a subse t  of 

t ox ic  substances.  The Toxic Substances Control A c t  (TSCA) cons iders  t o x i c  

substances t o  inc lude  a l l  a spec t s  of toxicity--not only carc inogenic i ty .  

We recommend terminology cons i s t en t  with TSCA. In order  t o  obvia te  t h i s  

p o t e n t i a l  confusion, w e  recommend t h a t  the term " toxic  substance" be 

de le ted  from the  proposed category nomenclature and propose the fol lowing 

. i - .  terms: 

Category I - Probable [or Confirmed] Occupational Carcinogen 

Category I1 - Suspect Occupational Carcinogen 
. .. 

Category 111 - Carcinogenic Evidence Inconclusive 

Such a d e s c r i p t i v e  t i t l e  system would i d e n t i f y  our present  understanding of 

t he  ser iousness  of the carcinogenic  p o t e n t i a l .  We do not  recommend a 

Category I V  i n  t h i s  c l a s s i f i c a t i o n  system s i n c e  U.S. workers would not  have 

the p o t e n t i a l  f o r  exposure t o  these agents  and hence they would f a l l  beyond 

the  regula tory  r e s p o n s i b i l i t y  of OSHA as w e  understand i t .  Should these  

substances en te r  theJJ.S.  workplace, they would au tomat ica l ly  become 

e l a e  for c l a s s i f i c a t i o n  i n t o  Categories I ,  11, o r  III. 
- 

We a r e  in genera l  agreement with the  d e f i n i t i o n  of "Po ten t i a l  Occupational 

Carcinogens." We a l s o  gene ra l ly  agree with the  d e f i n i t i o n  of  short-term 

tests and t h e i r  use i n  the i n i t i a l  assessment of carcinogenic  p o t e n t i a l .  

b) C l a s s i f i c a t i o n  of Chemicals 
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c a t e g o r i e s  of carc inogens .  I n i t i a l l y  chemicals a r e  i d e n t i f i e d  as " P o t e n t i a l  

Occupational Carcinogens" based upon some evidence f o r  c a r c i n o g e n i c i t y  

and/or mutagenic i ty .  

Our concern is wi th  P a r t  111. " C l a s s i f i c a t i o n  and Regula t ion :  The 

Proposal",  subpa r t  A .  "General", r ega rd ing  OSH4's approach f o r  t h e  o r d e r l y  

handling of t h e  l a r g e  l i s t  of p o t e n t i a l  carc inogens ,  e .g . ,  t hose  a l r e a d y  

i d e n t i f i e d  by NIOSH.  One o p t i o n  proposed by OSHA f o r  accomplishing t h i s  is 

t o  e s t a b l i s h  a s e p a r a t e  schedule  of subs t ances  f o r  handling on an 

a l p h a b e t i c a l  b a s i s .  We t h i n k  a p r e f e r a b l e  a l ternat ive is  t o  s e t  p r i o r i t i e s  

for e v a l u a t i o n  of t h e  subs tances  based on an estimate of t h e  degree  of 

p o t e n t i a l  occupa t iona l  hazard. 

r e f e r e n c i n g  t h e  NIOSH s u s p e c t  carc inogen  s u b f i l e  w i th  d a t a  from NIOSH's 
a This  might be accomplished by c r o s s  

Nat iona l  Occupational Hazard Survey. T h i s  method f o r  o r d e r l y  handling of 

t h e  l a r g e  number of p o t e n t i a l  carc inogens  could be done e i t h e r  p r i o r  t o  

eva lua t ing  t h e  d a t a  and making ca tegory  assignments o r  a f t e r  c a t e g o r i z a t i o n  

bu t  p r i o r  t o  i n i t i a t i n g  any rulemaking e f f o r t .  
- - 

Another concern is t h e  adequacy and soundness of animal and human d a t a  

which i n d i c a t e  t h e  subs t ance  may be c a r c i n o g e ~ c .  As c l a s s i f i c a t i o n  can  be 

"on t h e  b a s i s  o f ' o t h e r  s c i e n t i f i c  evidence," due c o n s i d e r a t i o n  of t h e  

sc ien t i f ic  adequacy of tes t  r e s u l t s  can be p rope r ly  inco rpora t ed  i n t o  the  

decision-making process .  

b a s i s ,  XIOSH is  s a t i s f i e d  t h a t  t h e  procedures a r e  s u f f i c i e n t l y  f l e x i b l e  t o  

provide  due  c o n s i d e r a t i o n  of  t h e  adequacy of t h e  d a t a .  

If chemicals a r e  reviewed on a case-by-case 



-5- 

Another concern i n  t h i s  s ec t ion  r e l a t e s  t o  i s sues  of carcinogenic potency. 

We considered t h i s  i s sue  i n  addi t ion  to  the importance of co-carcinogens 

and promoters i n  the development of t h i s  testimony. However, a s  these a r e  

d i f f i c u l t  i s sues  to  resolve,  no conclusions have ye t  been reached which 

would enable us t o  make a d e f i n i t i v e  recommendation as  t o  how they should 

be d e a l t  with i n  OSHA's proposed standard.  

important i s sues  and warrant f u r t h e r  evaluation i n  subsequent refinements 

We f e e l  t h a t  these a r e  

of t h e  generic standard and policy statement.  Perhaps t h i s  is an area  

where w e  might discuss  i n  some depth the i s sue  and attempt to  i d e n t i f y  

prudent ac t ions  i n  t h e  absence of c learcu t  recomqenaations. 

A c r i t e r i o n  for "Potent ia l  Occupational Carcinogen" is a " s t a t i s t i c a l l y  

s ign i f i can t  decrease i n  la tency period between exposure and onset of 

neoplasms . I '  

defined as "at  t h e  95% confidence leve l . "  Further,  because many exposures 

may be  continuous, w e  recommend t h a t  the words ''onset of" Drecede the  word 

We recommend t h a t  the term " s t a t i s t i c a l l y  s ign i f i can t "  be . 

"ex?osure" i n  the c r i t e r i o n  t ex t .  

A c r i t e r i o n  f o r  assigning chemicals t o  an OSHA Category I Toxic Substance 

is t h e  necessi ty  f o r  rep l ica ted  r e s u l t s .  Replication may be  achieved by 

obtaining a similar s i g n i f i c a n t  increase i n  tumor incidence i n  the same 

species  where the experiments were performed w i t h  a t  least an independent 

set  of cont ro l  animals. Although w e  agree with the need f o r  "repl icat ing" 

animal experiments i n  order to include the  substance i n  Category I (an 

exception might be made when highly s i g n i f i c a n t  r e s u l t s  a r e  obtained i n  an 0 
adequately conducted and biologically-appropriate t e s t )  , we believe t h a t  
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simple r e p l i c a t i o n  us ing  t h e  exact s tudy  des ign  may n o t  be p a r t i c u l a r l y  

d e f i n i t i v e .  We would hope t h a t  where r e s e a r c h e r s  have t h e  o p t i o n ,  such 

confirming experiments would be performed i n  a d i f f e r e n t  l a b o r a t o r y ,  

perhaps us ing  a d i f f e r e n t  sex o r  s t r a i n  of test  animal, a d d i t i o n a l  dose 

levels,  o r  a d i f f e r e n t  r o u t e  of a d m i n i s t r a t i o n  so  as t o  provide  f o r  a more 

comprehensive and a c c u r a t e  assessment of t h e  subs t ance .  

. . .  . : 
- ._ . .  

The concepts  expressed in t h e  proposa l  (1990.111) on t h e  r e b u t t a l  of  a 

Category I c l a s s i f i c a t i o n  are well-founded bu t  s u f f i c i e n t l y  g e n e r a l  as t o  

provide  wide l a t i t u d e  f o r  disagreement.  A review mechanism as sugges ted  i n  

t h e  fo l lowing  s e c t i o n  on C o l l e c t i o n  and Evalua t ion  of Data, which 

e x p e r t s  from v a r i o u s  agenc ie s  should 1) minimize c o n f l i c t i n g  t rea tment  of 

subs tance  by v a r i o u s  enforcement agenc ie s ;  2) assist i n  t h e  convergence of 

the e v a l u a t i o n  p rocess ;  and 3) minimize con t rove r sy  du r ing  r e g u l a t o r y  

e x e r c i s e s  undertaken wi th  t h i s  proposa l .  

c >  C o l l e c t i o n  and Eva lua t ion  of Data 

We b e l i e v e  t h a t  t h e  de t e rmina t ion  of ca rc inogen ic  hazard and t h e  

a p p r o p r i a t e  c o n t r o l  recommendations should be a r r i v e d  a t  by a thorough 

a n a l y s i s  of a l l  a v a i l a b l e  d a t a ,  p l u s  a review by s c i e n t i s t s  i nc lud ing  

occupat iona l  h e a l t h  e x p e r t s ,  and w i t h  t h e  conclus ions  documented. Only by 

such an i n a e p t h  

t o  t h e  p o t e n t i a l  

e v a l u a t i o n  can s c i e n t i f i c a l l y  sound judgments be made as m hazards and the  c o n t r o l  necessary  t o  p r o t e c t  U . S .  workers 
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Section 1990.103 provides for the review of data submitted to OSHA from 

"interested persons" or obtained by OSHA's own "cognizance." 

We believe that there should be a systematic method to obtain and evaluate 

data in order to assure that appropriate data are secured and that all 

occupationally significant potential carcinogens are identified. Such a 

system could include the assembly and review of all relevant human and 

animal data bearing on the potential for carcinogenicity, including that 

contained in the NIOSH Registry of Toxic Effects of Chemical Substances, 
- 

and the analysis of data based on comparisons of pharmacokinetics, 

metabolism, and other factors such as dose levels, route of administration, 

lesions induced, and statistical considerations. One way to evaluate these 

data is for OSHA to institute a procedure which would utilize the expertise 

available within other Federal agencies. NIOSH could take the lead in 

0 
assuming primary responsibility f o r  this evaluation including drawing upon 

the scientific expertise of other agencies such as NCI, FDA, EPA, CPSC,.and 

NIEHS . 

d) Determination of Exposure Limits 

It is important that the "lowest feasible level" be determined by 

incorporating a sufficient concern for health effects. 

not indicate how and the criteria by which "feasibility" w i l l  be 

The proposal does 

determined. 

engineering controls, and/or monitoring and analytical methodology, and/or 

The lowest feasible limit is likely to be a function of 
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economic f a c t o r s .  We b e l i e v e  t h a t  good p u b l i c  h e a l t h  p o l i c y  d i c t a t e s  t h a t  

t h e  h e a l i h  r i s k  be t h e  primary c o n s i d e r a t i o n  i n  t h i s  p rocess .  

It has t o  be recognized t h a t  i f  t h e  lowes t  f e a s i b l e  level cannot be set so 

t h a t  i t  is lower than  t h a t  c o n c e n t r a t i o n  which has  been found t o  cause  

cancer i n  humans a d o r  animals, t hen  exposure i n  t h e  workplace should not 

be pe rmi t t ed .  

An example of a real s i t u a t i o n  t o  i l l u s t r a t e  t h e s e  p o i n t s  is t h e  exper ience  

of i n d u s t r y  t o  comply wi th  proposed environmental  l i m i t s  f o r  v i n y l  

c h l o r i d e .  I n i t i a l l y  t h e  producers of vinyl c h l o r i d e  claimed t h a t  i t  would 

be  imposs ib le  t o  comply and t h a t  t h e  i n d u s t r y  would be v i r t u a l l y  d e s t r o y e  

if t h e  s t anda rd  were enforced. Se r ious  n e g o t i a t i o n  and a p o s i t i v e  stance 

by OSHA, based on h e a l t h  e f f e c t s  d a t a ,  encouraged r e e v a l u a t i o n  of t h e  

f e a s i b i l i t y  of reducing  t h e  pe rmis s ib l e  exposure l i m i t  of v i n y l  c h l o r i d e  t o  

below 50 ppm and compliance a t  a much lower level was achieved .  We b e l i e v e  

t h a t  demonstrated h e a l t h  e f f e c t s  and s a f e t y  f a c t o r s  should have a 

"technology fo rc ing"  e f f e c t  i n  the  d i r e c t i o n  of reducing  r i s k  and 

i n c r e a s i n g  p r o t e c t i o n  of worker h e a l t h .  I n  t h i s  r e g a r d ,  w e  f e e l  t h a t  new 

source  performance s t a n d a r d s  should be cons idered  i n  t h e  OSHA model 

r e g u l a t i o n s  so t h a t  new f a c i l i t i e s  would a u t o m a t i c a l l y  i n c o r p o r a t e  t h e  b e s t  

a v a i l a b l e  c o n t r o l  technology. 

e )  Model S tandards  

I n  our opin ion ,  c e r t a i n  requirements of t h e  ?lodei S tandards  a r e  n o t  
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p r o t e c t i o n  of  workers .  : *  

s u f f i c i e n t l y  f l e x i b l e  t o  account  f o r  d i f f e r e n c e s  i n  p r o p e r t i e s  of t h e  

v a r i o u s  subs t ances  t o  which they  w i l l  be a p p l i e d ,  S p e c i f i c a l l y ,  

requi rements  f o r  (1) p r e v e n t i o n  of dermal and eye  exposures ;  (2) p r o t e c t i v e  

c l o t h i n g  and equipment; (3) hygiene f a c i l i t i e s  and p r a c t i c e s ;  and (4)  

lunchroom f a c i l i t i e s ,  should  b e  t a i l o r e d  t o  t h e  chemical  and p h y s i c a l  

p r o p e r t i e s  of t h e  subs t ance  r a t h e r  t han  s t a n d a r d i z e d  f o r  all s u b s t a n c e s .  

I n s t e a d  of deve loping  d i f f e r e n t  requi rements  f o r  every subs t ance  cons ide red ,  

w e  b e l i e v e  t h a t  b a s i c  requi rements  f o r  l a r g e  groups of s u b s t a n c e s ,  e .g . ,  

g a s e s ,  vapor s ,  d u s t s ,  e t c . ,  can b e  developed and a p p l i e d  as a p p r o p r i a t e .  A 

similar ap'proach w a s  used i n  t h e  NIOSH/OSHA Standa rds  Completion Program 

and could have a p p l i c a t i o n  i n  t h i s  s t a n d a r d .  

The r e p o r t i n g  r equ i r emen t s  under " X o t i f i c a t i o n  of Use and Emergencies" may 
e 

p r e s e n t  an excessive burden on bo th  employers and OSUA compared t o  t h e  

b e n e f i t s  t o  be  de r ived .  We b e l i e v e  OSHA should  c a r e f u l l y  c o n s i d e r  whether ,  

i n  o r d e r  t o  adequa te ly  deve lop  an e f f e c t i v e  compliance program, such  

e x t e n s i v e  r e p o r t i n g  is r e q u i r e d .  Perhaps as a minimum i t  might only be 

necessary t o  r e p o r t  t h e  ca rc inogens  be ing  used i n  t h e  workplace and t h e  

approximate number of workers employed i n  t h e  area; a p p r o p r i a t e  u se  r e c o r d s  

could then  be  main ta ined  on ly  a t  each employer ' s  w o r k s i t e  or o t h e r  

recordkeeping  l o c a t i o n .  

i n  "emergency s i t u a t i o n s . "  

r e p o r t i n g  requi rements  and s t i l l  p rov ide  adequate  in fo rma t ion  t o  enab le  

They could  be submi t ted  t o  OSHA Area O f f i c e s  only 

NIOSH b e l i e v e s  t h i s  should  s i g n i f i c a n t l y  reduce  
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Under t h e  "methods of compliance" requi rements ,  t h e  proposa l  does not  

r e q u i r e  warning S i g n a l s  when process  c o n t r o l  f a i l u r e s  occur nor  p e r i o d i c  

measurements t h a t  demonstrate t h e  continued e f f e c t i v e n e s s  of v e n t i l a t i o n  

systems o r  o t h e r  c o n t r o l  t echno log ie s  where they are used. NIOSH 

recommends t h a t  t h e  s t anda rd  i n c l u d e  both  requi rements .  

If c o n t r o l s  are " feas ib l e"  and u t i l i z e d ,  they must be eva lua ted  i f  t h e r e  is 

a process  change. I n  a d d i t i o n ,  a maintenance program f o r  t h e  c o n t r o l  

systems is essential. The OSHA proposa l  does no t  addres s  such 

requirements.  Work p r a c t i c e s  prevent ing  exposure of maintenance personnel  

a dur ing  maintenance procedures o r  system r e p a i r  should a l s o  be r e q u i r e d .  

The proposa l  a l s o  r e q u i r e s  t h a t  t h e  employer i n s t i t u t e  a r e s p i r a t o r y  

p r o t e c t i o n  program i n  accordance wi th  29 CFR 1910.134(e). However, 29 CFX 

1910.134(e) ( 5 )  a l lows  t h e  u s e  of q u a l i t a t i v e  f i t  tests t o  meet t h e  

requirements f o r  having t h e  r e s p i r a t o r  " f i t t e d  proper ly ."  We recommend t h e  

r equ i r ed  u s e  of q u a n t i t a t i v e  f i t  t e s t s  i n  all r e s p i r a t o r  programs, 

e s p e c i a l l y  those  used f o r  p r o t e c t i o n  a g a i n s t  p o t e n t i a l  occupat iona l  

carcinogens.  Test equipment f o r  t h i s  type of q u a n t i t a t i v e  t e s t i n g  is 

commercially a v a i l a b l e ,  and NIOSH will work wi th  OSHA t o  develop uniform 

g u i d e l i n e s  f o r  t h i s  type of t e s t i n g .  

We recommend t h a t  Table 1 of each s t anda rd  t h a t  c o n t a i n s  a l i s t i n g  of t h e  

a p p r o p r i a t e  type  of r e s p i r a t o r  f o r  v a r i o u s  cond i t ions  of use  be genera ted  

w i t h  a s t anda rd ized  se thod  f o r  de t e rmina t ion ,  such as t h e  J o i n t  NIOSH/OSU 

Standards Compl-etion Program Resp i r a to r  Decis ion  Logic. 

_- - - - . . , . ... I .  
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We a l s o  recommend t h a t  where any p o t e n t i a l  occupa t iona l  carc inogen  may be 

r e l eased  i n t o  t h e  workplace a i r ,  smoking by employees be p r o h i b i t e d .  

We agree  t h a t  a work h i s t o r y ,  medical h i s t o r y ,  and p h y s i c a l  examination are 

essential t o  maintain e f f x t i v e  medical s u r v e i l l a n c e .  For t h e  sake  of 

c l a r i t y ,  however, w e  t h i n k  t h e  proposa l  should  be so s t a t e d  as t o  s p e c i f y  

t h e  e n t i r e  u r i n a r y ' t r a c t  and not  j u s t  t h e  r e n a l  system. 

s t r o n g l y  t h a t  medical exams must assess t o x i c i t y  f o r  a l l  t a r g e t  organs  and 

not  j u s t  t h o s e  shown t o  be p o s i t i v e  f o r  cancer  i n  animal and/or  

We a l s o  f e e l  

epidemiologic s t u d i e s .  

s i t e  may cause cancer i n  humans a t  ano the r  s i te .  

may also produce t o x i c  e f f e c t s  o t h e r  than  cancer. 

medical. examinations should be urged t o  c o n s i d e r . a l 1  tox ic-  e f f e c t s .  

A chemical shown t o  cause  cancer i n  animals a t  one 

Furthermore, carc inogens  

The phys ic i an  p rov id ing  

Under t h e  recordkeeping a v a i l a b i l i t y  requirement,  t h e  proposed wording "The 

employer shall a s s u r e  t h a t  employee medical r e c o r d s  r equ i r ed  t o  be 

maintained by t h i s  s e c t i o n ,  be made a v a i l a b l e ,  upon r e q u e s t ,  f o r  

examination and copying, t o  t h e  a f f e c t e d  employee o r  former employee, o r  t o  

a phys ic i an  des igna ted  by t h e  a f f e c t e d  employee, former employee, o r  

des igna ted  r e p r e s e n t a t i v e "  should be changed t o  conform wi th  t h e  r e c e n t  

wording proposed by OSHA (42 FR 55623) under "Access t o  t h e  Log of 

Occupational I n j u r i e s  and I l l n e s s e s  t o  Employees and t h e i r  

Represen ta t ives  .I1 T h a t  wording as proposed i n  t h e  Fede ra l  Reg i s t e r  on 

October 18, 1977,  allows r eco rd  a c c e s s i b i l i t y  t o  " the  employee, former 

employee, and t h e i r  r e p r e s e n t a t i v e . "  
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I n  conclus ion ,  w e  r e a f f i r m  t h e  commitment of NIOSE t o  con t inue  working 

c l o s e l y  wi th  OSHA i n  f u r t h e r  i d e n t i f y i n g  and c o n t r o l l i n g  occupa t iona l  

hazards ,  i nc lud ing  carc inogens .  We look forward t o  coope ra t ing  wi th  OSHA 

i n  developing and apply ing  t h i s  g e n e r i c  s t anda rd  f o r  p o t e n t i a l  occupa t iona l  

carc inogens  i n  o r d e r  t o  arr ive a t  r e g u l a t i o n s  which provide  t h e  b e s t  

a t t a i n a b l e  p r o t e c t i o n  of workers. 
/ 

/ 

That concludes our formal  statement. However, a f t e r  submission of  t h i s  

statement, f o r  t h e  r eco rd ,  w e  r ece ived  a series of q u e s t i o n s  from OSHA. 

We have attempted t o  answer t h e s e  q u e s t i o n s  t o  t h e  b e s t  of our  a b i l i t y  

i n  t h e  a l lowab le  time-frame. The q u e s t i o n s  from OSHA are a t t a c h e d  as 

APPENDIX B. Our responses  t o  t h e s e  q u e s t i o n s  are a t t a c h e d  as APPENDIX C.  

- a  



APPENDIX C 

t 

The following are responses  t o  some of t hose  q u e s t i o n s  r ece ived  

from OSHA. Responses t o  some q u e s t i o n s  have n o t  been fu rn i shed  i n  t h i s  

appendix e i t h e r  because they  have been d i scussed  i n  t h e  prepared statement 

o r  because of t h e  complexity of t h e  issues and t h e  s h o r t  amount of time 

a v a i l a b l e  t o  g a t h e r  and e v a l u a t e  t h e  d a t a ,  p repa re  an  a p p r o p r i a t e  response  

and meet t h e  A p r i l  4 ,  1978 due d a t e  f o r  submissions t o  t h e  OSHA Docket 

I 
I 

/ 

O f f  i c e .  



Questions 1, 2 & 21 

The proposal recommends that animal studies be used to identify potential 

human carcinogens. This 'is quite appropriate. In fact, the purpose of 

the Proposal is to decrease human experimentation, i.e., decrease 

occupational exposures to carcinogens. Although there might not be 

100% correlation between the effects of chemicals on animals and humans, 

that is not surprising nor should it discourage us from pursuing our goal. 

It should be noted that of the chemicals and/or classes of chemicals that 

have been found to cause cancer in humans, including: benzidine; 2- 

naphthylamine; bischloromethylether; chloromethyl methyl ether; 4- 

aminodiphenyl; N,N-bis(2-chloroethyl)2-nap.hthylamine; chrysotile; 

crocidolite; amosite; cadmium compounds; chromium compounds; nickel 

0 compounds; arsenic compounds; beryllium compounds; benzene; auramine; 

diethylstilboestrol; and vinyl chloride, all except possibly.benzene 

have been found to cause tumors in animals (Tomatis, 1976; Newberne, 1975; 

Bayliss and Wagoner, 1977; Infante, et al., 1977; Oswald and Goerttler, 

1971). Thousands of workers have developed cancer as a result of 

exposures to these agents. They have unwittingly provided scientists 

with the information needed to make the correlation between animal and 

human responses to carcinogens. 

Another important consideration is the animal species and strain that 

should be used in the test systems. The degree of correlation between each 

species and humans as well as the relative cost in performing the studies must 

be considered before recommendations can be made. Obviously, those species 

which have been consistently positive when tested with known human 

-. - .  . . .,r.: - . . . ,, , , , 



carcinogens are acceptable. Of the human carcinogens mentioned above, 

almost all have been shown to be positive in rats and several of them are 

positive in mice. Fortunately, these are the mammalian species which are 

least costly to process, and, therefore, their use can be recommended with 

very few or no qualifications. 

0 

Some scientists believe, however, that the mouse is too sensitive to 

carcinogens, and, therefore, the rat is a better model. Implied in this 

opinion is that mice will respond to lower doses of carcinogens than will 

humans. Since quantitative data on carcinogen exposures to humans is 

almost non-existent, that comparison is impossible to make. The fact that. 

the mouse is slightly more sensitive to carcinogens than the rat is well-known 

(Tomatis, 1973), however, the model shoild be designed to protect humans, 

not rats. Another argument that has been frequently used to exclude mice 

is that they have a high frequency of spontaneous tumors which might be 

induced by hormones andlor viruses, and that tumor promotiori, but not 

induction, is measured when that model is used. What the proponents of 

that argument fail to recognize is that whatever variables are present in 

mice might also be present in humans. Human tumors might a l so  be induced 

by yec unrecognized viruses, and hormones certainly play a role in human 

carcinogenesis (Furth, 1 9 7 5 ) .  It is not unreasonable to expect that the 

mechanisms of carcinogenesis operative in mice might be identical to those 

in humans, for example, humans have no zymbal gland. It is certainly 

possible that many carcinogens in humans are in fact co-carcinogens. There 

is no method to determine this with any degree of certainty in humans. 



0 Question 4 

It has been es t imated  t h a t  occupa t iona l  cancer r e p r e s e n t s  about one t o  

f i v e  pe rcen t  of t h e  cancer cases r e p o r t e d  annua l ly  in t h e  United S t a t e s .  

We d o n ' t  know how v a l i d  t h e  estimates are of t h e  t o t a l  i nc idence  of 

occupa t iona l  cancer. 

occupat iona l  cancer cases e.g., from 2-naphthylamine, a s b e s t a s ,  

arsenic, v i n y l  c h l o r i d e  and t h i s  a l o n e  j u s t i f i e s  v igo rous  p reven t ive  

a c t i o n .  

We know t h a t  t h e r e  are a s i g n i f i c a n t  number of 

. --. 

Since numerous s t u d i e s  ( v i n y l  c h l o r i d e  - B(a)P, Maltoni and Lefemine, 1975; 

Bingham and Falk ,  1969) etc.,  have proven t h a t  a dose-response r e l a t i o n s h i p  

is ev iden t  i n  t h e  area of ca rc inogenes i s  just as in o t h e r  areas of 

tox ico logy ,  it is r e a d i l y  appa ren t  t h a t  p o s i t i v e  r e s u l t s  ob ta ined  a t  high 

doses  i n d i c a t e  t h a t  lower r i s k s  are t o  be  expected a t  lower doses .  The 

s p e c i f i c  l i m i t a t i o m i n  e s t i m a t i n g  t h e  lower r i s k  f a c t o r s  are i n h e r e n t  in 

t h e  s p e c i f i c  l i m i t a t i o n s  of t h e  d a t a  g a t h e r i n g  system. 

animal numbers, number of dose  levels,  confidence l i m i t s  and o t h e r  f a c t o r s  

Such f a c t o r s  as 

must be considered i n  p rope r ly  e v a l u a t i n g  t h e  dose-response r e l a t i o n g h i p .  

In a d d i t i o n  t o  a s o c i a l l y  a c c e p t a b l e  v a l u e  of r i s k ,  t h e  es tab l i shmenc  of an 

a b s o l u t e  v a l u e  of r i s k ,  r a t h e r  than  a r e l a t i v e  v a l u e  of r i s k  (Subcommittee 

on Environmental Mutagenesis, 1977) is 'mandated by t h e  OSH4ct i n  regard  t o  

occupat iona l  ca rc inogenes i s .  



Question 5 

a.  The f i r s t  d i r e c t  connection between an occupat ional  exposure 

and r i s k  of a s p e c i f i c  cancer w a s  t h a t  of chimney sweeping and 

cancer of t he  scrotum pointed out  by P o t t  i n  1775. 

t h i s  a s soc ia t ion  because he s a w  several a f f ec t ed  chimney sweeps 

H e  recognized 

but l i t t l e  or  none of the d i sease  in persons with o ther  occupations.  

The d i s e a s e  w a s  exceedingly rare in t he  genera l  populat ion,  and the  

r i s k  r a t i o  f o r  chimney sweeps w a s  q u i t e  high. 

About 1880 Hi r t ing  and Hesse showed t h a t  "mountain disease" w a s  a 

1ung.neoplasm. This condi t ion  w a s  recognized as an e n t i t y  i n  the  

Middle Ages because of its f requent  occurrence among young miners d e s p i t e  

the  r a r i t y  i n  the  genera l  population. In 1895 the  German surgeon, 

R e h n ,  published on the  hazard  of bladder cancer among dye workers. 

Rehn's a s soc ia t ion  w a s  based not  on an exceedingly high r i s k  r a t i o  

but  r a t h e r  on the  abso lu te  high frequency of t he  diseas'e among 

exposed persons. 

During the  p a s t  several decades instances of occupat ional  carcinogens 

have continued t o  be recognized both on the  b a s i s  of an extremely 

- high risk r a t i o  and a high incidence rate among exposed persons.  

The following tables show var ious  agents  which have been i d e n t i f i e d  as 

occupational carcinogens on the  b a s i s  of epidemiologic s t u d i e s  and 

confirmed and suspected carcinogens by t a r g e t  organ. 
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*TABLE r 

Classification of Occupational Carcinopons 

1. . Arornatfc hydrocarbons 

Incubation . Agcnu Affcctcd organ(s) period (years) Rlsk ratio Occupation 

Coal soot Lung, larynx, skin, 
Coal tar scrotum, urinary bladder 
Other products of 

coal combustion 

Pe trolcum Nasal cavity, larynx, 
Petrolsum coke lung, skin, scrotum 
Wax 
Creosote 
Anthracene 
Paraffin 
Shale 
MiReral oils 

9-23 2-6 - Gashousc workcrs. stukcrs, 
and producers; asphalt, 
cod tar, and pitch workers 
coke-oven workers; miners; 
still cleaners; chimney 
t w e  ps 

cooling, paraffin or wax 
fuel oils, or coke; rubber 
fillers; retortmcn; textile 
weavers; diesel jet testers a '  

12-30 2 4  Contact with lubricating, - 

Benzene Bone marrow (leukemia) 6-14 2-3 Expiosivcs, benzene, 
or ntbber cement 
workers; distillers; dye 
users; painters; diocmaken 

* Philip Cole and Marlene Goldman, Chapter 8-0 



I. Aronxitic I r y J r w d m l r  (continuoil) 
Incubation ' 

hpxtts ACkctcJ orgirr(s) pcritd (ycm) 

' Urin;rry.bladdcr 13-30 Air rat 11 i itc 
Bcii/.id iiic 

cr.i~;~~~Ii 111yI:itiiir~c 
fl-naph (fry larninc 
Ll3gcn ta 
4.aminodiphenyl 
4-nitrodiphcnyl 

2. Alkylating agents 

Mustard gas Larynx,lung - 
trachea, broncfi 

~ 

3. Others 
, 

lsoprapyl oil Natal cavity 0 ~ 

- 
Vinyl chloride Liver (angiosarcoma), 

brain - 

A. orgmic ngcnts (con tinucd) 

10-2s 

lo+ 

20-30 

Qst'trpY ( l o 1 1  Risk ratlo 
2-90 DynroCfs n i m i  facturcrt 

8 and users; rubbcr workers 
( p e s m c n  fil c n w n  
] a h u s ) ;  textilc dyers; 
paint manufactures 

Mustard gas 
worken 

2-36 

21 Producers 

200 (liver) PIvt ic  workers 
((brain) . 

- . .  

3. Othcrs'(continucd) 

Agents Affccted orgm(s) period (years) Risk ratio 
Incubation 

Bis(chlorornethy1) Lung (oat ceU carcinoma) 5+ 7 4 5  
ethcr 

mcthyi ethcr 
Chlororncthyl 

.. 
.-. . _. 

Occupation 

Chemical wo r kc n 

B. Inorganic tgexitt 

1. Metals 

Arsenic Skin, lung, liver 10+ 3-8 Miners; smelters; 
insecticide makers and 
sprayers; tanners; chemical 
workers; oil refiners; 

. vintners 

Chromium Nasal cavity and sinuses, 15-25 3-40 Producers, processors, and 
iwn; acetylene and aniline 
workers; blcachers; glass, 
pot lcry  and linoleum 
workers: battery makers 

lung, larynx 

I 

- -  
I 



B. Inorganic agents (continued) 

1. Metals (continued) 
Incubation # 

Aynu Affected organ(s) period bears) Risk ratio Occupation 

Iron oxide Lung, larynx - * 2-5 Iron ore (hematite) 
mincn; metal grinders and 
polishen; silver finishers; 
korr foundry workers 

3-30 5-10 (iung) K d e l  smelters, mixen, -. 
Nickel N a d  sinuses, lung 

10m (nasal and roasters; electrolysis 
. sinuses) worken 

2. Fiben - 
Asbestos Lung, pleural and 4-50 15-12 Miners; millers; textile, 

peritoneal mesothelioma insulation, and shipyard 
worken 

3. Dusts 

wood Nasal cavity and sinuses 30-40 

urinary bladder 
Leather Nasal cavity and sinuses, 40-50 

- Woodworken 

50 (nasal 

2 5  (bladder) 

Leather and t?oe workers 
sinuses) 

C. Physical agents 

1. Nonionizing radiation 

Incubation 
Agents Affected organ(s) period (years) 

Ultraviolet rays Skin varies with 
skin pigment 
~d texture 

Risk ratio Occupation - 
- Famen; sailors 

- 2. Ionizingradiation 

X-lays SGn, bone marrow 10-25 3-9 Radiologists; medical 
(leukemia) personnel 

Uranium Skjn, lung, bone, 10-15 3-10 Radiologists; mines; 
Radon bone marrow (leukemia) radium dial painters; radium 
Radium chemists 
Hesothorium 

3. Other 

Mypoxia Bone . - W n  worken 
i 



Table 2 Confirmed and suspected occupational mrcinogens" 
by target organ. 

Occupational Cxcinogeil 
T8rpt OrpanlTissue Confirmed Surpcs1ed 
Bone 
Brain 
Gastroen t eric 

Tract 
Hema to pietic 

T i u c  
(leu kcmia) 

Kidney 
h I y n x  
Liver 

Lymphatic 
Tissue 

Nasal Cavity 

Pancreas 

Pleural Cavity 
Prostate 
Scrotum 
Skin 

Urinary 
Bladder 

Beryltiurn 
Vinyl Chloride 

Asbestos .. * 

Benzene 
Styrenc Butadiene and other 
Rubber Manufacture 

Coke Oven Emissions 
Asbcstos, Chromium 
Vmyl Chloride 

Substances 

Anenic 
Asbestos 
Bis (chloromethyl) ethcr 
Chioromethyl methyl ether 
Chromatcs 
Coke Oven Emissions 
Mustard Gas 
Nickel 
Soots and Tars 
Uranium 
Vinyl Chloride 

Chromium, lsopropyl Oil, 
Nickel, Wocd Dusts 

Asbestos 

Soots and Tars 
Arsenic 
Coke Oven Ernissioris 
Cutting Oils 
Soots and Tars 
4AininobiphcnyI 
Benzidinc 
B-Napht hylamine 

Lead 

Aldrin 
Carbon Tetrachloride 
Chloroform 

' DDT 
Dieldrin 
Heptaclrlo r 
P C S S  
Trichloroer 11 ylene 
Beryllium 
Cadmium 
Chlotoprcne * 
Lead 

Arsenic 
Bmzcne 

Bcnzidinc. 
PCB's 

Cadmium 

Qlloroprcnc 

Aura mine 
4-Nitrodiphcnyl 
Magenta 



Table 3 Susgectcd carcinogens based upon structural similarity 
to vinyl chloride. 

Suspccrcd 
Carcinogen 

Vinyl Chloride 

B romoprene 

Chloroprenc 

Epibromoh y&in 

Structure 

H,C = CH 
a 

H,C = CHCH$r 

H,C = CHCH,Cl - 

H,C- CH - CHJ3r 
. \ /  
. 0 .  

Epichloroh ydrin x,c-m-m,a 
\ /  

0 

Perbromoe th ylene - Br,C=CBr, 

Perchloroeth ylene a,c = c q  
.. 

Tniromoeth ylene 

Trichloroeth ylene 

Br,C = CH 
Br 

CI,C=CH 
Q 

Styrcnc (Vinyl Benzene) H,C = CII 
I 

Vinyl Bromide H,C=CH 
Br 

Vinylidene Bromide 

Vinylidcne Chloride 

H,C.= C Br 
Br 

H,C=C cf 
a 

! 
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b. No one study approach can provide'all or even most of the needed 
- 

health information. While epidemiologic studies in the occupational 

setting have the potential to determine effects of long term low level 

exposures, the difficulty in making quantitative estimates of present 

exposures and the even greater problem in determining past exposures 

makes it hard to obtain accurate dose response data. On thelother hand, 

while more accurate dose response data can be derived from toxicological 

studies using experimental animals, one is always faced with the diffi- 

I 

i 

1 

culty o? extrapolating results from experimental animals to humans and 

often with the additional problem of extrapolating from obserred higher 

dose levels to lower dose levels. However, when the two study approaches 

are utilized in a coordinated way, benefits of each approach can be 

maintained and many of the individual methodological weaknesses can be 
- overcome. 

The following table shows these strengths and weaknesses. 



Table 4*  
, 

, ToJcelogy Animals 
BWrcmicrl 

cyrtunr 
OUI 

No erirajrolitiuns 
Yuincrride groups 

included 
h o g  terni. low.levrl 

&cctr crdurlcd 
Study many peopk 

Easy to obtain 
dow-responu data 

Rapid data-aoquiriiioa 
G u + e t A c e ~  more 

&chJaivnr of m p o n e  
Predict b y e s  of dox  

Administer roric marcrid9 
Study acute and cfuooic 
. e5ecta 

definite 

mponse cumcs 

.I. #. . 

j9r. Carl Shy, "Strengths and Keaknesses of Epidemiological, Clinical 
and Toxicological Study Approaches ," Chemist/ltetmrologist Workshop 
1975, U.S. Energy Research and kvelopment Administration 

. 



C .  The impact of epidemiologic s t u d i e s  i n  cancer research ,  such 

a s  the  s t u d i e s  on c i g a r e t t e  smoking and lung cancer ,  prompted a r ecen t  

Nobel Laureate t o  proclaim these  s t u d i e s  as the  major s c i e n t i f i c  

f ind ing  of t he  20th century.  

It  is doubt fu l  t h a t  t he  impact of smoking on lung cancer incidence 

would have been known i f  research  had been l imi t ed  s o l e l y  t o  c e l l u l a r  

and whole animal s t u d i e s .  Although agents  contained i n  c i g a r e t t e  smoke 

have been shown t o  induce cancer i n  labora tory  animals,  the  sum of the  

carcinogenic e f f e c t s  of the  known agents  does not  equal t h a t  of t he  

c i g a r e t t e  smoke condensate. 

in.  i nha la t ion  s t u d i e s - o f  c i g a r e t t e  smoke on labora tory  animals because 

the  animals,  p a r t i c u l a r l y  smaller spec ie s  such as t he  rat ,  f r equen t ly  

d i e  from the  acute  tox ic  effects of the  n i c o t i n e  and carbon monoxide i n  

tobacco smoke. Another problem stems from t he  f a c t  t h a t  the upper 

r e s p i r a t o r y  t ract  of experimental  animals, p a r t i c u l a r l y  the  nose, is 

P a r t i c u l a r  d i f f i c u l t y  has been encountered 

much d i f f e r e n t  from analogous human s t r u c t u r e s  r e s u l t i n g  in a more 

e f f i c i e n t  f i l t r a t i o n  of smoke in t he  upper r e s p i r a t o r y  t rac t  of t hese  

animals. 

There is mounting epidemiologic evidence from a series of 

occupational hea l th  s t u d i e s  incr imina t ing  benzene a s  a poss ib le  

leukemogenic agent.  Thus f a r ,  no animal s t u d i e s  have been a b l e  t o  

demonstrate t h i s  effect .  S imi l a r ly ,  t he  carcinogenic  a c t i v i t y  of 



a r s e n i c  has been demonstrated through epidemiologic b u t  no t  by 

t o x i c o l o g i c  s t u d i e s .  

animal tes ts ,  then  t h e  importance of benzene and arsenic as 

ca rc inogen ic  agen t s  would p r e s e n t l y  be unrecognized. 

If reliance were placed s o l e l y  on c e l l u l a r  and 

According t o  S i r  Aus t in  Bradford H i l l ,  more weight must be g iven  t o  

p o s i t i v e  as opposed t o  n e g a t i v e  s t u d i e s .  

s t u d i e s ,  p a r t i c u l a r l y  in cance r ,  cannot be cons t rued  as provid ing  

f i r m  evidence of s a f e t y .  

Negative epidemiologic 

This  is because of t h e  problems of l a t e n c y  

and t h e  s m a l l  number of people o f t e n  observed in epidemiologic 

carcinogenic.  s t u d i e s  which o f t e n  p rec lude  demonst ra t ion  of s t a t i s t i ca l ly  

s i g n i f  i can i  d i f f e r e n c e s  . 

d .  If t h e  a p p r o p r i a t e  s t e p s  are used i n  ep idemiologic  r e s e a r c h ,  then  

d e s c r i p t i v e  s t u d i e s  have the p o t e n t i a l  t o  i d e n t i f y  unusual  c l u s t e r s  

and high r i s k  i n d i v i d u a l s  f o r  subsequent s t u d y  which should then l i m i t  

------- - --_ t h e  number of nega t ive  s t u d i e s .  



Question 6 

It has  been customary to  r e l y  upon animal s tud ie s  i n  the absence of human 

evidence f o r  a carcinogenic assessment of chemicals. An examination of the 

l i t e r a t u r e ' a n d  of the experience i n  t h i s  method of approach reveals t h a t  

animnl d a t a  can be s a t i s f a c t o r i l y  used as  a pred ic tor  of human response, 

The development of the v iny l  ch lor ide  study, the coal  tar/coke oven 

emission s tudies  and various other  examples i l l u s t r a t e  t h e  p red ic t ive  value 

of animal bioassay methods. 

In addi t ion,  the co r re l a t ion  between species  with c e r t a i n  carcinogens - 
such as benzo(a)pyrene, bischloromethylether, aminodiphenyl, benzidine, 

v inyl  chlor ide,  e t c . ,  have been i n  exce l len t  agreement, even though the 

t a rge t  t i s s u e  may d i f f e r  among the species  tes ted .  In  the case of - 
benzo(a)pyrene, nine species  of animals have been tes ted  and a l l  found t o  

respond to  t h i s  widely tes ted  ubiquitous carcinogen. (Survey of Compounds 

Which Have Been Tested f o r  Carcinogenic Act iv i ty  - NCI). 

If the responses of animals to  known human carcinogens a r e  examiaed i t  

becomes obvious tha t  a l l  human carcinogenic chemicals, with the possible 

exception of arsenic and henzene, a r e  a l s o  carcinogenic f o r  animals. 

The inha la t ion  and percutaneous routes  of exposure a r e  the obvious routes  

of choice i n  experimental carcinogenesis s tud ie s  when considering 

occupational exposure to  chemical carcinogens. These routes  a r e  a l s o  the 



choice when consider ing experimental  des ign  of s t u d i e s  t o  i n v e s t i g a t e  o t  

tox ic  agents .  However, i t  is  w e l l  known t h a t  c learance  from both the  upper 

. airways and the  deep lung involves  t h e  mucoci l iary e s c a l a t o r  i n  which 

materials are cleansed from these  a r e a s  and usua l ly  f ind  t h e i r  way i n t o  the  

alimentary t rac t ,  i n  l i e u  of expec tora t ion .  Therefore,  t h e  o r a l  rou te  of 

adminis t ra t ion  via  e i t h e r  stomach in tuba t ion ,  f o r  purposes of exact 

q u a n t i t a t i o n  of dose,  o r  through consumption of food o r  water conta in ing  

contaminants, is a p e r f e c t l y  adequate r o u t e  of adminis t ra t ion  t o  tes t  t h e  

carcinogenci ty  of chemicals and complex mixtures found i n  the  occupat ional  

environment. - 

Inha la t ion  is usua l ly  the  prefer red  rou te  of a admins t ra t ion  i n  animal 

a s t u d i e s  f o r  judging t h e  carc inogenic i ty  of a i rbo rke  substances.  

t h e  expense of t h i s  type of s tudy and methodologic d i f f i c u l t i e s ,  o the r  

Because 

rou te s ,  e spec ia l ly  per o r a l ,  are used. I n  the  usua l  case,  t h i s  rou te  g ives  

va l id  ,* ex t r apo la t ab le  information, but  each case has t o  be i considered 

indiv idua l ly .  S imi l a r ly ,  o the r  rou te s ,  e .g . ,  t o p i c a l  app l i ca t ion ,  g ive  

use fu l  information. I n j e c t i o n  s i t e  sarcomas by themselves, probably do not  

i n d i c a t e  carc inogenic i ty  by o the r  exposure routes .  They may i n d i c a t e  

s p e c i f i c  haza rds  i n  the  event of acc iden ta l  implanta t ion  of t he  substances.  

The v a l i d i t y  of using the  maximum t o l e r a t e d  dose i n  rodent  bioassays has  

been discussed and debated f o r  a number of yea r s .  

mention t h a t  the  Nat ional  Cancer I n s t i t u t e  as w e l l  a s  o ther  agencies  such 

It is  appropr ia te  t o  

0 
as MIOSH, FDA and P A  continue t o  consider  t h i s  as an appropr ia te  approach 

i n  experimental bioassays.  The reasons f o r  t h i s  choice a r e  obvious when 

consider ing economics and the p robab i l i t y  of response.  



Question 10 

Present knowledge does not p e r m i t  development of a cons is ten t  and rational. 

b a s i s  f o r  decis ions on addi t ive  and syne rg i s t i c  e f f e c t s ,  Complicating t h i s  

problem is the  question of promoting agents and co-carcinogens, widely and 

var iously used terms without the same meanings t o  everyone. 

Additive e f f e c t s  should be assumed when two agents cause cancer a t  t h e  

same s i t e ,  espec ia l ly  when the two agents a l s o  have chemical s i m i l a r i e s ,  

such as PN's or aromatic amines. Synergis t ic  e f f e c t s  should be assumed ..= 

only when there  a r e  d a t a  or pr inc ip les  suggesting in the s p e c i f i c  case tha t  

po ten t ia t ion  is l i k e l y .  Similar ly ,  co-carcinogenicity and promotion should 

not be assumed except in a s p e c i f i c  case where there  a r e  data or  p r i n c i p l e s :  

t h a t  apply. 

counseling of workers should be ca l led  f o r .  

In cleaFotlt azeas inirolving personal  Eubits-sucLas smaklng, 

Other areas  of personal h a b i t s ,  

such a s  d i e t  o r  l i f e s t y l e ,  should not be considered i n  t h i s  proposed 

standard,  a t  l e a s t  u n t i l  t h e  i s sues  a r e  c l ea re r .  



Questions 15 & 1 6  

Ques t ions  15 and 16  are c l o s e l y  r e l a t e d  and w i l l  be answered t o g e t h e r ,  The 

problem of a d d i t i v e  and s y n e r g i s t i c  effects is  extremely d i f f i c u l t  t o  

assess wi th  a v a i l a b l e  s c i e n t i f i c  methodologies,  e i t h e r  t ox ico logy  or 

epidemiology. To d a t e ,  t h e  s c i en t i f i c  community has n o t  adequa te ly  d e a l t  

w i th  t h i s  problem. Toxicology and epidemiology bo th  provide  v a l u a b l e  

informat ion  about ca rc inogen ic  r i s k .  The problems of a d d i t i v e  (or  

a n t a g o n i s t i c )  and s y n e r g i s t i c  effects do no t  make dose-response d a t a  i n  

tes t  an imals  irrelevant. Epidemiology and tox ico logy  have both  s t r e n g t h s  

and weaknesses. However, by combining two methodologies,  i n  t h i s  case 

toxico logy  and epidemiology, i t  is o f t e n  p o s s i b l e  t o  overcome some of t h e  

weaknesses of each i n d i v i d u a l  methodology, y e t  r e t a i n i n g  t h e i r  s t r e n g t h s .  e From t h i s  po in t  of view, c o r r o b o r a t i n g  d a t a  on ca rc inogen ic  r i s k  from b o t  

epidemiology and tox ico logy  provides  t h e  most d e f e n s i b l e  d a t a  as t o  

ca rc inogen ic  r i s k .  Most tox ico logy  s t u d i e s  assess e f f e c t s  of s i n g l e  

exposures. 
. 

It is  v i r t u a l l y  imposs ib le  t o  a r t i f i c i a l l y  g e n e r a t e  an exact 

r e p l i c a  of t h e  complex workplace environment i n  any t o x i c o l o g i c  experiment.  

One of t h e  g r e a t e s t  s t r e n g t h s  of t h e  epidemiology approach is t o  observe  

t h e  e f f e c t s  of t h i s  complex environment d i r e c t l y  i n  man. However, u n l e s s  

t h e  p o s s i b l e  s y n e r g i s t i c  o r  a d d i t i v e  e f f e c t  is s p e c i f i c a l l y  t e s t e d  e i t h e r  

ep idemiologica l ly  o r  t o x i c o l o g i c a l l y ,  i t  is imposs ib le  t o  assess t h e  

importance of such i n t e r a c t i o n s .  I n  t h e  f i n a l  a n a l y s i s ,  though, h e a l t h  may 

s t i l l  be p ro tec t ed  even i f  p r e c i s e  in fo rma t ion  on i n t e r a c t i o n s  is no t  

a v a i l a b l e ,  This  is because a g iven  compound i n  a complex mixture  may o f t e n  

0 serve as an index ,  which when c o n t r o l l e d ,  w i l l  a l s o  r e s u l t  i n  decreased  

exposure t o  a l l  compounds i n  the  complex mixture.  The s i t u a t i o n  wi th  coke 

oven emissions is an e x c e l l e n t  example i n  t h i s  r ega rd .  - 



Question 1 9  

Latency refers t o  the  long period of cancer induct ion.  Because of t he  

uncer ta in t ies  i n  i d e n t i f y i n g  t h e  s p e c i f i c  t i m e  o r  event  in t h e  genes is  of 

t h e  cancer and t h e  u n c e r t a i n t i e s  i n  i d e n t i f y i n g  t h e  cancer i t se l f ,  the  term 

la t ency  is not  p rec i se .  It usua l ly  is taken t o  be t h a t  i n t e r v a l  between 

t h e  f i r s t  known exposure t o  t h e  cancer-causing substance and t h e  f i r s t  

evidence of t he  consequent cancer, which i s  o f t e n  a t  autopsy. 

Whether t h e  cancer process  is i n i t i a t e d  by t h e  f i r s t  exposure is not  known; 

i t  is gene ra l ly  thought t h a t  t h e  process  is i n i t i a t e d  by the  e f f e c t  of 

repeated exposures, bu t  t he re  are r a t i o n a l  bases  f o r  suggest ing t h a t  any 

one of t hese  repeated exposures may have been t h e  i n i t i a t i n g  event: It is ’ 

conceivable t h a t  both ideas  are c o r r e c t ,  for example, i t  might be t h a t  t he  

cancer is i n i t i a t e d  by one exposure and is enhanced s u f f i c i e n t l y  by 

subsequent exposures t o  progress  t o  enough ove r t  cases t o  c o n s t i t u t e  a 

0 
s t a t i s t i c a l l y  s i g n i f i c a n t  excess (whether in an epidemiologic survey o r  an 

experimental  animal i n v e s t i g a t i o n ) .  However, t h i s  specu la t ion  should not  

obscure t h e , p o i n t  t h a t  l a tency  is an imprecise  term r e f e r r i n g  t o  the  many 

years  required f o r  t he  development of  most cancers t o  the  point  they are 

observed and is defined more p r e c i s e l y  i n  specif ic  i n v e s t i g a t i o n s  .or 

surveys f o r  t h e  purpose of t h a t  s tudy.  



0 Question 28 

According to a report from the D W  Subcommittee on Environmental 

Mutagenesis (1977), rnutagenesis (short-term or -- in vitro) testing, in 

addition to providing valuable information on the risk to future 

generations, can provide valuable information regarding other toxicological 

manifestations. Examples are cited stating that there is an "apparent 

relationship between carcinogenicity and mutagenicity" (McCann, et al., 

1975; McCann and Ames, 1976). However, the predictive value of short-term 

mutagenicity tests for carcinogenicity . _  is currently under investigation, 

involving numerous efforts to assess the use of short-term mutagenicity 

tests. 

# 
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0 The Subcommittee Report goes on further to state that the utility of 

mutagenicity test procedures for screening of chemicals for somatic effect, 

f o r  example, carcinogenicity is not predicated on the assumption that the 

effect is due to mutations in somatic cells; but "the empirical 

demonstration of a high correlation between mutagenicity and the effect of 

concern (carcinogenesis) is a sufficient basis for establishing a role for 

mutagenicity testing as a predictive tool regardless of the mechanism 

involved. " 

There is widespread belief among investigators in the cancer area that DNA 

damage is involved in the induction of cancer. This is the basis f o r  the 

supposition that carcinogens might be detected by the consequences of DNA 

damage in simple systems (Bridges, 1976). 



c 

Short term o r  i n  v i t r o  tests t h a t  have had some t e s t i n g  for v a l i d a t i o n  purposes 

included those referenced by Bridges (1976). Many o the r  v a l i d a t i o n  t e s t s  

are ongoing (DeSerres, 1977; Dunkel, 1978). Reports are a v a i l a b l e  

commenting on the s ta te  of t h e  ar t  s t a t u s  of -- i n  v i t r o  t e s t i n g  f o r  

carcinogenesis  (Casto, 1977; Kouri and Schechtman, 1977; Conservation 

Foundation, 1977). 

For scient i f ic  purposes, j u s t i f i c a t i o n  of the  use of short-term tests f o r  

t he  purpose of screening thousands of chemicals f o r  t h e i r  suspected 

carcinogenic a c t i v i t y  and f o r  the  purpose of p r i o r i t i z i n g  these  chemicals 

f o r  long-term animal bioassay,  appears t o  be adequate. However, the  

original i n t e n t  f o r  u t i l i z a t i o n  of these  t e s t s  w a s  only f o r  these two 

objec t ives  and not f o r  use as a conf inna t iona l  t es t  f o r  long-term animal -0 bioassay .. 

It is inappropr ia te  a t  t h i s  t i m e  t o  a t tempt  t o  s u b s t i t u t e  a short-term c e s t  

f o r  a long-term animal bioassay f o r  a t  least two reasons:  

(1) Validat ion procedures are no t  complete and .cor re la t ions  

between the  tes t  systems have not  been adequately performed; and 

(2) The outcome of t he  short-term tests as  compared t o  the  long-term 

bioassay are not  b io log ica l  equiva len ts .  

is mutagenesis, i n  the  o the r  case, carcinogenesis .  However, one 

In one case the end poin t  

(mutagenesis) may o f t e n  cause the  o ther  (carc inogenes is ) .  

.. . . 



Question 31 

I n  t h e  a t t empt s  t o  develop models f o r  p r e d i c t i n g  human carc inogens  

prolonged deba te s  have cen te red  around t h e  type  of l e s i o n  i n  animals t h a t  

must be induced b e f o r e  a chemical can be  c a l l e d  a carcinogen. P a r t i c u l a r  

a t t e n t i o n  has been g iven  t o  t h e  mouse hepatoma ( B u t l e r  and Newberne, 1975). 

Some scientists b e l i e v e  t h a t  most mouse hepatomas are no t  cance r s  because 

they do no t  m e t a s t a s i z e ,  and imply t h a t  t h e  mouse hepatoma is, t h e r e f o r e ,  

not p r e d i c t i v e .  Th i s  argument is i l l o g i c a l .  In t h e  f i r s t  place, not  a l l  

h e p a t o c e l l u l a r  carcinomas m e t a s t a s i z e  i n  any s p e c i e s  s t u d i e d ,  y e t  they  are 

f r e q u e n t l y  r e s p o n s i b l e  f o r  t h e  dea th  of t h e  h o s t s .  Of 33 mice t h a t  d ied  

. subsequent t o  ch ron ic  exposures to 44imethylaminoazobenzene, 71% d i e d  as a 

r e s u l t  of h e p a t o c e l l u l a r  carcinoma (wi th  ascites and/or  anemia) y e t  

0 pulmonary metastases were i n f r e q u e n t l y  observed ( G e l l a t l y ,  1975). 

Metastases are 0 b s e r v e d . h  humans i n  only approximately one-half of p a t i e n t s  

w i th  h e p a t o c e l l u l a r  carcinomas (Robbins, 1975). I n  t h e  second p lace ,  even 

t h e  spontaneous h e p a t o c e l l u l a r  carcinomas i n  mice seldom m e t a s t a s i z e .  I n  

f a c t ,  ve ry  few of any of t h e  spontaneous neoplasms i n  mice o r  rats ever 

me tas t a s i ze .  In t h i s  way, roden t s  are more r e s i s t a n t  than  humans and p o s s i b l y  

are s e n s i t i v e  enough t o  t h e  induc t ion  of cancer  as w e  know i t  

in humans. The reasons  f o r  t h a t  might a l s o  be expla ined  on v a r i o u s  f a c t o r s  

that modify t h e  a b i l i t y  of tumors t o  m e t a s t a s i z e  ( F i d l e r ,  1975). T h i r d l y ,  

f o r  predictive purposes t h e r e  is no reason  why t h e  rodent  tumors need 

metastasize. There need only be a c o r r e l a t i o n  between cancer  i n  man and a 

neoplasm i n  animals,  and t h i s  has  a l ready-  been demonstrated many times. 

, --;_.: . . 



It has  a l s o  been observed t h a t  a carcinogen does not  always produce tumors 

i n  the  same organs i n  a l l  spec ies .  The mouse l iver  responds more r e a d i l y  

than most o the r  t i s s u e s  with most of t he  carcinogens t h a t  have been t e s t e d .  

Yet i t  is s t i l l  p r e d i c t i v e  for cancer a t  o the r  s i t e s  i n  o the r  spec ie s ,  

inc luding  man (Tomatis, 1973; Newberne, 1975). 

b o t h e r  cons idera t ion  i n  eva lua t ing  a p r e d i c t i v e  model f o r  human 

carcinogens is the  rou te  of adminis t ra t ion .  Although the  rou te  of 

adminis t ra t ion  might no t  be important i n  determining whether o r  not an 

agent is carcinogenic  f o r  research  purposes, i t  i s  important from a 

prevent ive hea l th  s tandpoin t .  To properly eva lua te  carc inogenic i ty ,  the  

suspect  agents  should be administered t o  animals by the  same rou te s  as 

humans are exposed, namely, via the  lungs,  g a s t r o i n t e s t i n a l  t ract ,  dermally 

and i n  some cases intramuscular ly ,  in t radermal ly  and subcutaneously.  The 

l a t t e r  condi t ions would apply,  f o r  example, t o  those agents  such as metal 

fragments that might become embedded i n  s k i n  o r  muscles. I n  i n d u s t r i a l  

exposures t o  p a r t i c u l a t e s ,  o r a l  exposures are f requent ly  as important as 

pulmonary exposures i n  a s  much as the  p a r t i c u l a t e s  t h a t  a r e  trapped i n  the  

upper r e s p i r a t o r y  tract  are usua l ly  swallowed. 

Although i n  the  above d iscuss ions  chemicals have been given primary 

cons idera t ion  as carcinogens,  some cons idera t ion  should a l s o  be given t o  . 

physical  agents ,  e .g . ,  u l t r a v i o l e t  and in f r a red  i r r a d i a t i o n  and h e a t ,  To 

exclude physical  agents  from cons idera t ion  i n  rhe regula tory  process is 

unwarranted. To exclude any agent  on t he  b a s i s  of i ts  proposed mechanism 

of a c t i o n  is a l s o  unwarranted, s i n c e  the mechanism is not being regulated,  

but ins tead  the  agent .  It is, the re fo re ,  recommended t h a t  paragraph (1) i n  

sec t ion  1990,111 be de l e t ed  from the Proposal.  


