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~ R E S E N T  FEDERAL PROGRAMS ADDRESSED TO ENVIRONMENTAL CARCIBOGENS 3 
I n  recent y e a r s ,  t h e  Genera l  Account ing O f f i c e  h a s  P l a c e d  

i n c r e a s e d  emphas is  on e v a l u a t i n g  t h e  e f f e c t i v e n e s s  of F e d e r a l  

p rog rams-and  s u g g e s t i n g  ways i n  which these programs can  be made 

more c o s t - e f f e c t i v e .  T h i s  d o e s  n o t  mean t h a t  w e  have  lost our 
1 

i n t e r e s t  i n  t h e  f i n a n c i a l  aspects of t h e s e  programs nor i n  t h e  

economy and e f f i c i e n c y  w i t h  which t h e s e  programs are .  managed, 

1': simply means that we are a t t e m p t i n g  t o  carry o u t  the intent 

of t h e  Congress  i n  l e g i s l a t i o n  e n a c t e d  i n  1 9 7 0  and expanded upon 

in 1974 t h a t  we a n a l y z e  t h e  c o s t s  and b e n e f i t s  of F e d e r a l  

programs.  

I n  o r d e r  f o r  GAO t o  b e t t e r  perform a n a l y s e s  of F e d e r a l  
'.< 

programs w i t h  t e c h n i c a l  c o n t e n t ,  w e  have  had a p o l i c y  f o r  

several y e a r s  of adding  t o  o u r  s t a f f  persons with specialized 

training in various t e c h n i c a l  d i s c i p l i n e s .  D i s c i p l i n e s  

r e p r e s e n t e d  i n c l u d e  e n g i n e e r i n g ,  economics,  med ic ine ,  b io -  

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

These s t a f f  inembers he lp  us a n a l y z e  complex t e c h n i c a l  i s s u e s  

such  as t h o s e  I w i l l  be discussing w i t h  you today. 



* - *  
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We i n  GAO a l s o  have  a un ique  oppor tuni ty- -because  of o u r  

cen t ra l  l o c a t i o n  i n  t h e  l e g i s l a t i v e  brench--to examine crograms 

f o r  which resGons1Si.li.Q is v e s t e d  i n  s e v e r a l  F e d e r a l  e g e n c i e s .  

F e d e r a l  h e a l t h  c a r e  and h e a l t h  r e s e a r c h  programs are e x c e l l e n t  

examples.  Our d i s c u s s i o n  t o d a y  c e n t e r s  upon a GAO r e p o r t  of 

J u n e  1 6 ,  1976, entitled "Federzl E , f fo r t s  t o  P r o t e c t  t h e  P u b l i c  

from Cancer  Causing Chemica ls  Are N C t  Very Ef fec t ive ."  

The basic  r e a s o n  f o r  t h e  c o n c l u s i o n  s t a t e d  i n  t h i s  r e p o r t  

was t h a t  some c h e m i c a l s  which a r e  known t o  produce  c a n c e r  a r e  

n o t  r e q u l a t e d  a t  all and t h a t  t h e  Federal Government, through 

t h e  seven  agencies cha rged  w i t h  some phase  of r e g u f t t i o n ,  d o e s  

n o t  have  uni form p o l i c i e s .  

Chemicals  found in our  environment-- the and w a t e r ,  

o u r  food ,  ou r  workp laces ,  c i g a r e t t e s ,  and o t h e r  t o b a c c o  prod- 

uc t s - - a re  e v i d e n t l y  r e s p o n s i b l e  f o r  a c o n s i d e r a b l e  p o r t i o n  

Qf t h e  c a n c e r  cases r e p o r t e d  in t h i s  c o u n t r y .  The re  have 

been estimates t h a t  u p  t o  90 percent of c a n c e r  i s  caused  by 

env i ronmen ta l  f a c t o r s .  

We, as i n d i v i d u a l s ,  can  e x e r t  v e r y  l i t t l e  c o n t r o l  over  ou r  

exposure  t c ,  env i ronmen ta l  c o n t a n i n a n t s .  We have  l i t t l e  c h o i c e  

b u t  t o  b r e a t h e  our c i t y ' s  air o r  drink t h e  water p i p e d  i n t o  

o u r  hones.  

and smoking a r e  l a r g e l y  v o l u n t a r y  a t  t h e i r  o u t s e t ,  a l t h o u g h  

I should n o t e  that the v o l u n t a r y  i n i t i a l  exposure  is o f t e n  

Some e x p o s u r e s  s u c h  as d r i n k i n g  a l c o h o l i c  b e v e r a g e s  

c o n d i t i o n e d  by s o c i a l  p r e s s u r e s .  When and i f  a d d i c t i o n  o c c u r s ,  

it would be d i f f i c u l t  t o  c a l l  f u r t h e r  exposure  " v o l u n t a r y . "  
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Host exposures  seen t o  be a mixture. of v o l u n t a r y  and 

i n v o l u n t a r y t  a l though  t h e  i n v o l u n t a r y  a s p e c t s  of the exposure 

seem t o  c l e a r l y  predominate.  . F o r  i n s t a n c e ,  there  fias been 

d i s c u s s i o n  r e c e n t l y  of p o s s i s l e  l i n k s  between cancer  and 

d i e t ,  p a r t i c u l a r l y  h i g h - f a t  d i e t .  C e r t a i n l y  you can  exercise 

c o n t r o l  over your d i e t ,  even t o  t h e  e x t e n t ,  as some have ,  

of becoming a v e g e t a r i a n ,  But i n  a s o c i e t y  seemingly d e d i c a t e d  

t o  consuming l a r g e  q u a n t i t i e s  of red meat,  c o n t r o l  is d i f f i c u l t .  

S i n c e  w e  can  exert on ly  l i m i t e d  c o n t r o l  over  t h e  environ-  

menta l  contaminants  i n  our d a i l y  l i v e s ,  it is  impor t an t  t h a t  

t h e  f e d e r a l  a g e n c i e s  enpowered t o  p r o t e c t  us from exposure  t o  

harmful  chemica ls  have r a t i o n a l  and e f f i c i e n t  p r o g r a m  f o r  

research and r e g u l a t i o n .  The  t o p i c  of my t a l k  t h i s  morning 

is b a s i c a l l y  t h e -  s u b s t a n c e  of t h e -  t h e  r e c e n t  GAO report which 

d e a l t  b road ly  wi th  t h i s  problem. 

I n  our r epor t ,  w e  concen t r a t ed  on i n v o l u n t a r y  exposure of 

hunans t o  environmental  f a c t o r s ,  making o n l y  p e s s i n g  r e f e r e n c e  

t o  t h e  r o l e  of s o c i a l  and i n d i v i d u a l  h a b i t s  i n  cancer  c a u s a t i o n .  

T h i s  morning, I w i l l  d i s c u s s  F e d e r a l  cancer  r e s e a r c h  and 

r e g u l a t o r y  p o l i c y ,  h i g h l i g h t i n g  t h e  f i n d i n g s  from our r e p o r t  

on t h e s e  s u b j e c t s .  

The p r i n c i p a l  a u t h o r i t y  f o r  i d e n t i f y i n g  and/or r e g u l a t i n g  

czncer-causing chemicals o r  t h e  p r o d u c t s  . i n  which t h e y  'appear 

i s  c e n t e r e d  i n  seven Federal. agenc ie s .  
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The National Cancer Institute sponsors 

Government's. research on cancer's causs and 

most of the 

prevention; the 

National Institute of Environmental Health Sciences, the 

National Institute for Occupational Safety and Realth, and 

some regulatory agencies also conduct or sponsor such research. 

The Environmental Protection Agency responsible for regu- 

lating air and water pollutants (many of these pollutants are 

chemicals) and is a l s o  responsible for regulating pesticides. 

The Occupational Safety and Health Administration sets and 

enforces standards to protect workers from safety and health 

hazards, including hazardous chemicals, i n  workplaces. The 

Food and Drug Administration is responsible for the safety 

Of foods food and color additives, drugs I medical devices 

and cosmetics. The Consumer Product Safety Commission has 

j u r  is6 iction over every consurrier groduct not covered 

other except those products specifically excluded 

5y the Consumer Product Safety Act. 

Several sources indicate that almost 2 m i l l i o n  chemical 
1 

compounds exist' today and that about 250,000 new compounds 

are created annually. About 300 to 500 new coinpounds, some 

of which may be carcinogenic, get into the environment and 

into commercial use each and for most Of them there 

is no Federal authority requiring that they be proven safe 

before  significant hunan exposure occurs t h rough  use or 

marketing. 

. 
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For t h e  Government, ease of r e g u l a t i o n  of chemical c a r c i n -  

ogens depends on where t h e  -burden of proof as  to t h e  s a f e t y  of 

chemica ls  l i e s ,  That  is, m u s t  t h e  manufac turer  prove t h a t  a 

chemical  is s a f e  b e f o r e  t h e  chemical  can be used or  marketed,  o r  - 

must t h e  Government prove  l a c k  of safety a f t e r  t h e  chemical  is 

a l r e a d y  i n  use? 

The r e c e n t l y  enac ted  Toxic  Subs tances  C o n t r o l  A c t  g i v e s  

t h e  Environmental  P r o t e c t i o n  Ag/ency t h e  a u t h o r i t y  t o  require  

t h a t  chemical  manufac turers  t e s t  p r o d u c t s  t h a t  may pose an  

unreasonable  r i s k  t o  human h e a l t h  o r  t h e  environment.  Com- 

p a n i e s  p lanning  t o  produce a new c h e n i c a l  o r  t o  market an 

e x i s t i n g  subs t ance  fo.r a new purpose now have t o  n o t i f y  

E P A  9 0  days i n  advance, g i v i n g  t h e  agency a chance t o  ho ld  

I up market ing w h i l e  more t e s t i n g  is being done o r  even t o  ban 

a chemical i n  an extreme c a s e .  

The a c t  does  n o t  app ly  t o  food a d d i t i v e s ,  i n c l u d i n g  food 

c o l o r s ,  d r u g s ,  o r  p e s t i c i d e s ,  all of which  a r e  a l r e a d y  covered 

by s t a t u t e s  which  r e q u i r e  premarket  c l e a r a n c e  by t h e  Government. 
4 

I n  our  J u n e  1 6  r e p o r t  w e  recommended a coord ina ted  and 

uniform Federal p o l i c y  to deal  w i t h  the unreso lved  s c i e n t i f i c  

issues, which, i n  ot?r o p i n i o n ,  have hampered inore e f € ec t i v e  

r e g u l a t i o n  and research e f f o r t s .  Among these unresolved 

i s sues  ar2 t h e  following: 

--Which chemica ls  should  be tes ted?  

--How s h o u l d  tests be conducteci? 
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-+ow s h o u l d  t e s t  r e s u l t s  be e v a l u a t e d ?  

--What d o  a n i m a l  t e s t s  mean f o r  humans? 

Although t h e  F e d e r a l  a g e n c i e s ,  i n  t h e i r  comments on 

our r e p o r t ,  acjreed t h a t  a uni form Federal p o l i c y  was needed ,  

t h e y  d i d  n o t  agree on which agency should develog it. We 

recommended t h a t  t h e  Director of t h e  Cancer I n s t i t u t e  be  g i v e n  

t h a t  r e s p o n s i b i l i t y  because  of t h e  a t l thor i ty  vested i n  him by 

t h e  N a t i o n a l  Cancer  A c t  of 1 9 7 1 .  S e c t i o n  407 of  t h e  a c t  r e q u i r e s  

t h a t  t h e  Cancer  I n s t i t u t e  Director d e v e l 0 9  a c a n c e r  r e s e a r c h  

program t h a t  would be c o o r d i n a t e d  w i t h  related programs of 

o t h e r  r e s e a r c h  i n s t i t u t e s  and o t h e r  Federal and non-Federal  

programs.  

We d i d  n o t  i n t e n d  t h a t  N C I  u n i l a t e r a l l y  s e t  r e g u l a t o r y  

go l i c i e s  or  pb l ic ies  for o t h e r  research a g e n c i e s .  However, 

w e  d i d  i n t e n d  t h a t  N C I  be t h e  f o c a l  p o i n t  f o r  s e e i n g  t h a t  a 

u n i f o r m  p o l i c y  i s  e s t a b l i s h e d  and t h a t  N C I  more a c t i v e l y  

c o o r d i n a t e  a l l  F e d e r a l  p o l i c i e s  deatl ing w i t h  c a r c i n o g e n s  

so t h a t  these po l i c i e s  r e f l ec t  t h e  l a t e s t  s c i e n t i f i c  < advances  

and a f f o r d  maximum p r o t e c t i o n  t o  t h e  p u b l i c .  

We b e l i e v e  t h a t  t h e  matters I w i l l  t ouch  on t h i s  mcrning-- 

t h e  q u e s t i o n  of what is  t e s t e d ,  how t h e  tests are performed,  

and how t h e  r e s u l t s  are evaluated--must be a d d r e s s e d  and 

a g r e e 6  upon by a l l  a g e n c i e s .  R e g u l a t i o n  of  c z r c i n o g e n s  would 

p roceed  more smooth ly  and r a t i o n a l l y  i f  Federzl e g e n c i e s  

had uni form t e s t  g u i d e l i n e s  and p r o c e d u r e s  f u r  d e t e r m i n i n g  
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whether  a t e s t e d  chemica l  is a c a r c i n o g e n .  W e  b e l i e v e  t h a t  

t h e s e  issues are  among t h e  most i m p o r t a n t  t h a t  m u s t  b e  r e s o l v e d  

by a c o o r d i n a t e d  Federal po l i cy  on chemica l  c a r c i n o g e n s .  

SELECTION OF CHEMICALS FOR TESTING - 
Because the Government has  the burden of p r o v i n g  whether 

or n o t  many of t h e  c h e m i c a l s  i n  o u r  envi ronment  a r e  c a r c i n o g e n i c ,  

it must  u s e  i t s  l i m i t e d  t e s t i n g  r e s o u r c e s  wisely. T h i s  means 

t h a t  s t r i c t  c r i t e r i a  must  be  used i n  s e l e c t i n g  c h e m i c a l s  f o r  

t e s t i n g .  The Cancer I n s t i t u t e  is now c o n s i d e r i n g  p r o d u c t i o n  

and p u b l i c  exposure  d a t a ,  i n  add it i o n  t o  chemi c a1 s t r u c t u r e ,  

when s e l e c t i n g  chemicals f o r  i t s  t e s t i n g  program. 

The Cancer i n s t i t u t e  Fs t h e  o n l y  F e d e r a l  agency t h a t  

r o u t i n e l y  t e s t s  l a r g e  numbers O f  c h e m i c a l s  f o r  t h e i r  cance r -  

c a u s i n g  p o t e n t i a l .  These  t e s t s  have s h o r t - t e r m  i n p a c t  on 

regulatory dec i s ionmak ing  by such  a g e n c i e s  as FDA and EPA. 

Eowever, t h e  p r i n c i p a l  f u n c t i o n  of t h e  Cancer I n s t i t u t e  i s  co 

d e t e r m i n e  why c e r t a i n  c h e m i c a l s  cause c a n c e r ,  and how we c a n  

i n t e r v e n e  i n  t h e  p r o c e s s  of c a r c i n o g e n e s i s .  
d, 

It  t h u s  becomes n e c e s s a r y  t u  s e g r e g a t e  f o r  p o l i c y  purposes 

and fo r  o u r  d i s c u s s i o n  t o d a y  t h e  t e s t i n g  of c h e m i c a l s  f o r  regu- 

l a t o r y  purposes from t h e  s t u d y  of c h e m i c a l s  as p a r t  or' a b a s i c  

r e s e a r c h  program on t h e  mechanisms of chemica l  c a r c i n o g e n e s i s .  

ANIMAL TESTING 

Because t e s t i n g  s u s p e c t e d  chemicals on humans is n e i t h e r  

e t h i c a l  nor p r a c t i c a l ,  scientists us2 a n i m a l s .  A n i m a l .  t e s t i n g  
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t a k e s  from 3 t o  4 y e a r s  from s t a r t  t o  f i n i s h  and now c o s t s  

from $ 1 5 0 , 0 0 0  t o  $ 2 0 5 , 0 0 0  f o r  each chemical .  Experience 

i n d i c a t e s  t h a t  chemica ls  t h a t  a r e  c a r c i n o g e n i c  i n  an imals  

can be expected t o  be c a r c i n o g e n i c  i n  peop le ,  and v i c e  

v e r s a .  The way a t e s t  i s  d-esigned--the number of an imals  

used ,  d o s e  l e v e l s ,  t h e  l e n g t h  of the t e s t ,  and o t h e r  - 

laboratory condi t ions-can d i r e c t l y  a f f e c t  t h e  v a l i d i t y  of 

t h e  r e s u l t s  2nd t h e i r  v a l u e  t o  r e g u l a t o r y  agenc ie s .  

The Cancer I n s t i t u t e  has deveioped s t a n d a r d  t e s t i n g  gu ide -  

l i n e s  which commercial l a b s  under i t s  c o n t r a c t  follow when 

conduct ing animal  tests. I n s t i t u t e  o f f i c i a l s  hope t h a t  these 

g u i d e l i n e s ,  i s s u e d  i n  Janua ry  1 9 7 5 ,  w i l l  (1) make r e s e a r c h  

r e s u l t s  more e a s i l y  comparable and more a p p l i c a b l e  t o  humans, 

increase t h e  t es t s '  s e n s i t i v i t y ,  and (31 p r o v i d e  b e t t e r  d a t a  

f o r  r e g u l a t o r y  agency decis ionmaking.  U n f o r t u n a t e l y ,  however. 

t h e  r e g u l a t o r y  a g e n c i e s  have n o t  agreed on a set of ,tandards, 

o r  minimum g u i d e l i n e s ,  f o r  t e s t i n g  suspec ted  c a r c i n o g e n i c  

chemicals .  Cancer I n s t i t u t e  o f f i c i a l s  b e l i e v e  t h a t  t es t s  con- 

duc ted  accbrd ing  t o  t h e i r  g u i d e l i n e s  w i l l  p rov ide  & adequate 

s c i e n t i f i c  base € o r  r e g u l a t o r y  a c t i o n s ,  b u t  a p p a r e n t l y  regulatory 

agenc ie s  are n o t  as c o n f i d e n t  a s  t h e  Cancer i n s t i t u t e .  

DATA EVALUATION 

The Cancer I n s t i t u t e  g u i d e l i n e s  cover  t h e  conduct  of t e s t s ,  

b u t  t h e y  d o  not cover  a n a l y s i s  of t h e  d a t a  t h e  tests produce. 

Eva lua t ion  of t es t  r e s u l t s  p r e s e n t s  s e r i o u s  problems f o r  r e g u l a t o r y  
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. agenc ie s .  These  problems i n c l u d e  de te rmining  w h e t h e r  a t e s t  

animal has  cancer  o r  some o t h e r  tumorous growth, d e c i d i n g  

whether or  n o t  a chemical  should be c l a s s i f i e d  as a cz rc inogen ,  

and e x t r a p o l a t i n g  d a t a  from animals  t o  man. 

Pa thology is t h e  s c i e n c e  involved  i n  s t u d y  of gross o r  

nicroscopic samples  of animal  tissues i n  o r d e r  t o  de te rmine  

whether c e l l s ,  tissues or  organs  a r e  a f f e c t e d  by a d i s e a s e .  

Human tumor patholoGy is, I unders tand ,  f a i r l y  well d e f i n e d  

a t  t h i s  p o i n t ,  a l t hough  p a t h o l o g i s t s  will,still d i s a g r e e  a t  

t iEes on t h e  e v a l u a t i o n  Of b i c q s y  m a t e r i a l .  Anirnal tumor 

pathology is  e v i d e n t l y  n o t  a s  w e l l  devefoDed a s  human tumor 

pa thology a t  t h i s . t i n e .  Rodent pa thology is e s p e c i a l l y  

impor t an t ,  s i n c e  many of t h e  b i o a s s a y s  a r e  c o nd u c t ed us ing  

r o d e n t  p o p u l a t i o n s .  We would expect t h e  cont inued  development. 

of animal  pa thology t o  r e s o l v e  t h e  problems mentioned above. 

There a r e  d i sag reemen t s  as . whether a chemical which 

causes nonmalignant ( b e n i g n ) '  tumors should  be c l a s s i f i e d  a s  a 

carc inogen .  These d i sag reemen t s  have resul ted i n  several law 

s u i t s  and much d e b a t e  i n  t h e  s c i e n t i f i c  community. 

and 

C l a s s i f y i n g  chemicals a s  ca rc inogens  h a s  occupied much time 

energy i n  r e g u l a t o r y  a g e n c i e s  and t h e  s c i e n t i f i c  c omtun i t  y 

i n  t h e  p a s t  decade. '  I am n o t  go ing  t o  go i n t o  t h e  d e t a i l s  of 

t h i s  problem a t  t h i s  t ime, b u t  I do wish to s t r e s s  t h a t  GAU 

r ecogn izes  t h e  i n p o r t a n c e  of t h i s  problem and i t s  i m p l i c a t i o n s  

f o r  bo th  research and r e g u l a t o r y  agencies .  
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-- EXTR.4POLATING RESULTS 

One of t h e  most c r i t i c a l  problems i n  r e g u l a t i n g  c a r c i n o g e n s  

is t r y i n g  t o  p red ic t  t h e  human r i s k  of relatively low exposures  

t o  chemicals solely on the b a s i s  of the r e s u l t s  of an imal  t es t s .  

H i s t o r i c a l l y ,  t o x i c o l o g i s t s  have appl ied "safety  factors" 

to animal  test r e s u l t s  and have assumed t h a t  a n  a n i m a l ' s  r e a c t i o n  

would n o t  d i f f e r  f r o 3  a p e r s o n ' s  r e a c t i o n  by more t h a n  t h a t  

f a c t o r .  A p p l i c a t i o n  of safety f a c t o r s  has been predicated on a 

d i s e a s e  meet ing  t h e  f o l l o w i n g  three  c o n d i t i o n s :  

--The d i sease  p r o c e s s  i s  reversible; 

--A s a f e t y  t h r e s h o l d  exis ts ;  and 

--The chemical is a c u t e l y  t o x i c .  

U n f o r t u n a t e l y ,  these c o n d i t i o n s  do n o t  h o l d  f o r  c z n c e r .  The 

c a n c e r  p r o c e s s  seems t o  be i r r e v e r s i b l e ,  n o . s a f e t y  t h r e s h o l d  

f o r  a c a r c i n o g e n  c a n  be measured,  and c a n c e r  is 2 d i s e a s e  which 

can  c - , u r  a f t e r  exposure t o  low levels of a chemical, w i t h  

d i sease  becoming a p p a r e n t  many y e a r s  a f t e r  exposure  t o  t h e  

chemica l  o c c u r r e d .  

The a p p l i c a t i o n  of " s a f e t y  f a c t o r s "  t o  c a r c i n o g e n s  is ,  there- 

f o r e ,  n o t  c o n s i s t e n t  w i t h  t h e  s c i e n t i f i c  u n d e r s t a n d i n g  of t h e  

c a r c i n o g e n i c  process. 

Most s c i e n t i s t s  a g r e e  t h a t  a chemical t h a t  causes c a n c e r  

i n  a n i m a l s  i s  a p o t e n t i a l  c a n c e r  h a z a r d  f o r  humans. Xost  

s c i e n t i s t s  a l s o  agree w i t h  t h e  former of t h e  N a t i o n a l  

Cancer I n s t i t u t e  t h a t  " the re  is no p r a c t i c a l  s c i e n t i i f i c  method 
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t o  Drove e x p e r i m e n t a l l y  t h e  s a f e t y  of any l e v e l  of  e x p o s u r e  

t o  a c a r c i n o g e n . "  Thus f any chernical that causes cancer i n  

a n i m a l s  is presumed t o  be a p o t e n t i a l  c a u s e  or' c a n c e r  i n  humans, 

r e g a r d l e s s  of t h e  l e v e l  of human exposure .  

- FACTORS OTHER THAN PUBLIC REALTB --- 
~n some cases ,  l a w s  require t h a t  r e g u l a t o r y  a g e n c i e s  t ake  

i n t o  a c c o u n t  f a c t o r s  o t h e r  t h a n  t h e  c a r c i n o g e n i c  r i s k s  of a 

chemica l  when d e c i d i n g  whether  o r  how t o  r e g u l a t e  t h e  chemica l .  

I f  r e g u l a t o r y  a g e n c i e s  took  only s c i e n t i f i c  f a c t o r s  - i n t o  

a c c o u n t  when Z e c i d i n g  how or  whether  t o  control human exposure  

t o  c a r c i n o g e n s ,  g i v e n  c u r r e n t  s c i e n t i f i c  knowledge, d e n o n s t r a t i o n  

t h a t  a chemical c a u s e s  c a n c e r  in a n i m a l s  would be s u f f i c i e n t  

f o r  t h e  a g e n c i e s  t o  sst a z e r o  exposure  l e v e l  t o  t h e  chemical 

fo r  humans; t h i s  would e f f e c t i v e l y  ban many widely-used 

c h e m i c a l s  and would a l s o  pose problems f o r  marke t ing  of  food- 

s t u f f s  which have  become i n a d v e r t a n t l y  con tamina ted  w i t h  per- 

s i s t e n t  p e s t i c i d e s  s u c h  a s  D i e l d r i n  o r  n a t u r a l  c a r c i n o g e n i c  

s u b s t a n c e s  such  as a f l a t o x i n s .  

There-are rare  pieces of l e g i s l a t i o n ,  s u c h  a s  t h e  Delaney 

C l a u s e  o f  t h e  Food, and Cosmetic  A c t ,  which require  t h a t  

a chemica l  which c a n  be d e t e c t e d  i n  food be banned € o r  human 

use once  t h e  chemica l  has been shownf by " a p p r o p r i a t e "  t e s t s ,  

t o  cause c a n c e r  in a n i m a l s .  More commonly, however, l a w s  

require regulatory a g e n c i e s  t o  weigh h e a l t h  r i s k s  a g a i n s t  

the soc ia l ,  economic, and other poss ib l e  b e n e f i t s  of a chemical 
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, for which regulation is being considered. Therefore, decision- 

making by regulatory agencies on carcinogens usually involves 

both scientific and non-scientific data. 

For instance, the Federal Environmental Pesticide Control 

Act of 1972 def ines  a pesticide's "unreasonable adverse effects 

on the environnent" as "any unr4asonable risk to mdn OK the 

environment, taking into account the economic, social, and 

environmental costs and benefits of the use of any Desticide." 

This l s g  i sl at i v e  1 anguag e calls for balancing the risk of 

cancer against such factors as crop yield and quality, and the 

cost of Groducing a cro9 without resorting to the pesticide 

in quektion. 

In ezrly 1975, the Office of Xanagernent and i3udget required 

executive branch agencies--including FDA and OSHA--to prepare 

inflationary irrpact statements for any proposed regulatory action. 

When Federal agencies take into account factors other 

than scientific data wnen regulating carcinogens, such non- 

scientific factors should be clearly identified in the public 

records of the regulation, and should not be confused with 

scientific data, Further, it is necessary to avoid attributing 

a regulatory decision to scientific data when the decision 

is really based on non-scientific data. It is important t h a t  

risk-benefit balancing show the impact on public health of 

regulating--or not regulating--a chemical, as well ts the 

impact of t h e  reguletion on the balance sheets of an industry 

or the pay envelopes of a group of workers or  costs to the 

c ons ume r . 
- 12 - 



REPORT CONCLUSIONS 

O u r  r e p o r t  concluded  t h a t  t h e  p u b l i c  h a s  been exposed 

t o  c a r c i n o g e n i c  c h e m i c a l s  such  as a s b e s t o s  and b e n z i d i n e .  

I n  a d d i t i o n ,  new c h e m i c a l s  which may be c a r c i n o g e n i c  a re  

e n t e r i n g  t h e  envi ronment  because  i n  some c a s e s  Cremarket 

t e s t i n g  is i n s u f f i c i e n t  or lacking. For example, i n d i r e c t  

food  a d d i t i v e s ,  such  as 2ackaging  mater ia ls ,  which m i g r a t e  

t o  t h e  food  i n  amounts of less t h a n  one o r  two p a r t s  per 

n i l l i o n ,  a re  n o t  a lways  s u b j e c t e d  t o  t h e  long-term t e s t i n g  

which c a n c e r  e x p e r t s  . agree  a re  n e c e s s a r y  t o  d e t e r m i n e  a 

c h e m i c a l ' s  c a r c i n o g e n i c i t y .  

Even i f  a l l  c h e m i c a l s  a r e  s u b j e c t e d  to long-term t e s t i n g ,  

Federal a g e n c i e s  have  problems a c c e p t i n g  t h e  resu l t s  of  t h o s e  

t e s t s  and a p p l y i n g  then t o  p e o p l e  because t h e  a g e n c i e s  d o  n o t  

have minimum t e s t  g u i d e l i n e s  f o r  d e t e r m i n i n g  a c h e m i c a l ' s  

c a r c i n o g e n i c i t y  o r  s c i e n t i f i c  g r i n c i p l e s  t o  h e l p  t h e  agencies 

a p p l y  an ima l  t e s t  r e s u l t s  t o  humans. 

As a r e s u l t  of t hese  problems,  some c a r c i n o g e n i c  c h e m i c a l s  

are n o t  r e g u l a t e d  a t  a l l ,  w h i l e  o t h e r s  r e c e i v e  i n c o n s i s t e n t  

r e g u l a t i o n .  A uni form F e d e r a l  po l i cy  on how t o  i d e n t i f y  and 

r e g u l a t e  chemical c a r c i n o g e n s  i s  needed.  Some of t h e  issues 

which we b e l i e v e  s h o u l d  b e  i n c l u d e d  i n  s u c h  a p o l i c y  a r e  

t h e  

--chemicals that should be t e s t ed ,  

--test g u i d e l i n e s  t h a t  should be f o l l o w e d ,  
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- -procedures  t h a t  s h o u l d  be used  f o r  e v a l u a t i n g  
t e s t  r e s u l t s ,  ahd 

- - f a c t o r s  o t h e r  t h a n  p u b l i c  h e a l t h  which s h o u l d  
be considered. 

CRITICISM OF TEE DELANEY CLAUSE --- 
Most of t h e  cr i t ic ism of t h e  Delaney C l a u s e  r e l a t e s  t o  

t h e  r i g i d  s t a n d a r d  it imposes on FDA,  r e q u i r i n g  t h e  agency 

t o  p r o h i b i t  o r  ban any  food a d d i t i v e  which ,  when properly 

t es ted ,  causes c z n c e r  i n  a n i m a l s  o r  humans. These c r i t i c s  

u s u a l l y  c a l l  f o r  r e F e a 1  of  t h e  l e g i s l a t i o n  t o  allow FDA 

t o  e x e r c i s e  g r e a t e r  s c i e n t i f i c  d i s c r e t i o n ,  

I n  o u r  work, w e  have  a c c e p t e d  t h e  p u b l i c  policy judgment 

embodied i n  t h e  Delaney Clause.  L e t  me b r i e f l y  r ev iew two 

of t h e  c o n s i d e r a t i o n s  t h a t  l ed  CIS t o  t h t t  p o s i t i o n .  

F i r s t ,  t h e  c o n g r e s s i o n a l  i n t e n t .  When t h e  food a d d i t i v e  

amendments were added t o  FDA's l e g i s l a t i v e  a u t h o r i t y  i n  1 9 5 8 ,  

t h e  Delaney  C l a u s e  was i n c l u d e d  t o  draw s p e c i a l  a t t e n t i o n  t o  

t h e  problems of  c a n c e r .  The Congress  was aware t h a t  t h e  

amendments would read and mean t h e  same w i t h  o r  w i t h o u t  

t h e  Delaney Clause. N e v e r t h e l e s s ,  it i n c l u d e d  t h e  Clause 

t o  emphasize i t s  i n t e n t  t h a t  no s u b s t a n c e  t h a t  migh t  cause 

c a n c e r  i n  humans be s a n c t i o n e d  f o r  use i n  food. 

Second, t h e  u n i q u e n e s s  of t h e  c a n c e r  r i s k  t o  human 

h e a l t h . .  As I s ta ted  e a r l i e r ,  c a n c e r  differs from o t h e r  

d i s e a s e s  caused by env i ronmen ta l  con taminan t s  i n  t h a t  t h e  
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cancer process seems to 

f o r  a carcincgen can be 

be irreversible, no safety threshold 

measured,- and clinical symptoms or' 

the disease usually become apparent only after long latent 

periods. Also, scientific cor!ser?sus seems 50 be thzt  any 

exposure to a carcinogen involves some risk, and that the 

risk cannot be quantified. 

Now t h a t  the Delaney Clause is to be invoked against 

an additive that very many people, f o r  whatever reason,  con- - 
sider essential to their food supply, the Congress is being 

called upon to reevaluate the need f o r  such a strict require- 

ment. Consider fOK a moment what could happen if the Congress 

were to reFeal the Delaney Clause. FDA would be left with its 

basic responsibility to insure the safety of food additives. 

It would be allowed to consider such factors as the probable 

consumption of the additive, cumulative effects of the additive 

in the human diet, and appropriate safety factors--if such 

"appropriate" factors exist--for interpreting animal test 

results. 

So we would have FDA making the same risk-benefit decisions 

on food additives which currently plague so many of'the Federal 

regulatory agencies. We at GAO are concerned with such general 

questions as 

--How valuable are risk-benefit comparisons in 

dec is i onma k ing ? 

-+ow accurate can risk-benefit analyses become? 
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--What are legitimate c o s t s  and benefits of 

regulatory option and how can they be 

quantified? 

We are contributing to the public discussion of r egu la to ry  

options. For example, we reported to Senator Tunney on 

Decenber 4 ,  1975, abou t  the expected costs to industry 

from the T o x i c  Substances Control Act. Our efforts, I 

would like to think, bslanced the estimates which the 

industry and the EPA had given to the Committee. 

RELATED GAO REPORTS 

By t h i s  time, some of you may be asking yourselves what 

the General Accounting Office is doing in such s technical 

area. Let me respond to this unasked question in two ways: 

by first discussing our legislated responsibility and then 

sone of o u r  related work in the iirea. 

Our responsibility, i n  short, I s  t o  eva lus t e  and recom- 

mend improvements in Federal programs wherever we can .  We 

try to show what is and is not being accomplished and compare 

that to the intent of the Congress, as best we can interpret 

it; and some of you who have tried to interpret the laws 

know this is not always an easy thing. 

Our experience in the general area of environmental 

health and safety has  produced a number of reports over  the 

past f e w  years dea l ing  w i t h  specific products such as maleic 

hydrazide and saccharin, and specific problems such as delays 

in developing o c c u p a t i o n a l  health standards for t o x i c  chemicals. 
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- I would l i k e  t o  comment on some of t h e s e  efforts, beg.inning 

w i t h  t h r e e - r e c e n t  r e p o r t s  t o  S e n a t o r  Gaylord Ne l son  on  FDA's 

performance  i n  d e t e r m i n i n g  t h e  s a f e t y  of t h r e e  a d d i t i v ,  OS-- 

FD&C Red No. 2 ,  s a c c h a r i n ,  and aspartame. 

3.- RED NO. 2 - On Oc tobe r  20, 1975,  GAO r e p o r t e d  t h a t  FDA 

had a l lowed t h e  use of t h e  food color a d d i t i v e  f o r  15 y e a r s  

w i t h o u t  making a f i n a l  d e t e r m i n a t i o n  of i t s  s a f e t y .  During 

t h a t  t i m e . s c i e n t i f i c  s t u d i e s  q u e s t i o n e d  i ts  s a f e t y ,  i n c l u d i n g  

i t s  e b i l i t y  t o  c a u s e  c a n c e r .  One of t h e  problems FDA faced 

i n  e v a l u a t i n g  t h o s e  s t u d i e s  was t h e  t es t  p r o t o c o l s .  Even- 

t u a l l y ,  FDA banned Red No- 2 because  new e v i d e n c e  showed 

t h a t  it caused  a s t a t i s t i c a l l y  s i g n i f i c a n t  i n c r e a s e  i n  t h e  

number of nalignznt - .  tumors  in t e s t  an ima l s .  I am su re  t h e  

i s s u e s  i n  FDA's r e g u l a t i o n  of Red No. 2 w i l l  be  f u l l y  e x p l o r e d  

by t h i s  morn ing ' s  p a n e l .  

SACCHARIN - Although t h i s  a r t i f i c i a l  swee tene r  had 

been  " g e n e r a l l y  r ecogn ized  as safe"  f o r  years, by Februa ry  

1972  q u e s t i o n s  a b o u t  i t s  p o t e n t i a l  t o  c a u s e  c a n c e r  became 

p r e v a l e n t  enough f o r  FDA t o  r e c o n s i d e r  i t s  safety. FDA 

i s s u e d  an  i n t e r i m  r e g u l a t i o n  t o  allow t h e  cont in 'ued use 

of s a c c h a r i n  i n  food f o r  a l i m i t e d  time w h i l e  t h e  c a n c e r  

q u e s t i o n s  were r e s o l v e d .  T h a t  l i m i t e d  t i m e  had been  e x p e c t e d  

t o  e x t e n d  t o  mid-1978. GAO reviewed t h e  ch rono logy  of t h e  

s a c c h a r i n  i s s u e  and i n  a n  August 1 6 ,  1976,  repor t  conc luded  

that t h e  extended use of  any food a d d i t i v e  whose safety h a s  

not been established and €or which  q u e s t i o n s  of c a r c i n o g e n i c i t y  

have  been r a i s e d  c o u l d  expose  t h e  p u b l i c  to u n n e c e s s a r y  r i s k .  
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. . The key i s s u e  which caused t h e  s c i - e n t i f i c  debate  was 

a g a i n  t h e  t es t  protocols; Pn t h i s  c a s e  t h e  roclte of 

a d m i n i s t r a t i o n ,  t h e  dose l e v e l s ,  t h e  t i s s u e  D r o c e s s i n g ,  

and t h e  number of a n i m a l s  t h a t  s u r v i v e d  t h e  t e s t  p e r i o d .  

On March 9, 1977, FDA announced i t s  intention to ban 

t h e  u s e  of s a c c h a r i n  i n  f o o d s  and beve rages .  The  d e c i s i o n  

was based on  t h e  r e s u l t s  of a Canadian s t u d y  which showed 

t h a t  some r a t s  f e d  s a c c h a r i n  deve loped  c a n c e r  and was 

e s s e n t i a l l y  r e q u i r e d  by t h e  Delaney C l a u s e .  
c- 

ASPARTAME - T h i s  is a n o t h e r  a r t i f i c i a l  swee tene r  which 

was developed  in 1 9 6 5  b u t  has n o t  y e t  been marketed. Our  

A p r i l  8 ,  1 9 7 6 ,  r e p o r t  on FDA's r e g u l a t i o n  of a spa r t ame  p o i n t e d  

o u t  a problem i n  e v a l u a t i n g  an imal  tes ts .  A by-product  of  

espartazne was fed t o  r a t s  for 115 weeks and r e s u l t e d  i n  a 

s i g n i f i c a n t  i n c i d e n c e  of u t e r i n e  polyps i n  two t e s t  g r o u p s .  

Although three g r o u p s  of P a t h o l o g i s t s ,  i n c l u d i n g  one g roug  

from FDA,  reviewed t h e  d a t a  and concluded  that t h e  polyps 

were n o t  "czincerous,  o r e c a n c e r o u s ,  o r  p o t e n t i a l l y  cance rous . "  

FDA agreed t o  c o n s i d e r  t h e  c a r c i n o g e n i c  p o t e n t i a l  of t h e  

polyps a t  a p lanned  p u b l i c  h e a r i n g  on a s p a r t a m e ' s  s a f e t y .  

I u n d e r s t a n d  t h a t  these s c i e n t i f i c  i s s u e s  have  y e t  t o  be 

. r e so lved .  

I might  add t h a t  GAO is now l o o k i n g  a t  FDA's e n t i r e  

program f o r  r e g u l a t i n g  food and c o l o r  a d d i t i v e s ,  i n c l u d i n g  

i ts  c r i t e r i a  f o r  r ev iewing  s a f e t y  and i t s  a b i l i t y  t o  pro- 

tect t h e  public f rom unsafe a d d i t i v e s .  
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P e s t i c i d e s  - GAO reported t o  Congresswoman J u l i a  Hansen 

i n  October 1 9 7 4  t h a t  q u e s t i o n s  r ega rd ing  t h e  s a f e t y  of a 

p a r t i c u l a r  p e s t i c i d e  used on p o t a t o e s  and o t h e r  c r o p s  had 

n o t  been answered. We po in ted  o u t  t h a t  researchers had 

r a i s e d  t h e  p o s s i b i l i t y  t h a t  t h e  p e s t i c i d e ,  maleic hydraz ide ,  

may cause  cance r  o r  muta t ions  or may a f f e c t  r ep roduc t ion .  

EPA commented t h a t  t h e  d a t a  i t  re l ied  on t o  approve t h e  use 

of t h e  p e s t i c i d e  were v a l i d  and t h a t  t h e  s t u d i e s  GAO c i t ed  

had v a r i o u s  s c i e n t i f i c  weaknesses,  such  a s  inproper r o u t e s  

of a d m i n i s t r a t i o n .  W e  recognized  t h a t  t h e  ev idence  was n o t  

compel l ing and recommended t h a t  t h e  EPA f u r t h e r  e v a l u a t e  

i t s  r i s k  t o  human h e a l t h  and t h e  environment.  

I n  December 1 9 7 5  we r e p o r t e d  t o  t h e  Congress t h a t  EPA’s 

p e s t i c i d e  r e g i s t r a t i o n  program was not a d e q u a t e l y  p r o t e c t i n g  

t h e  p u b l i c  and t h e  environment from pes t i c ide  haza rds .  Some 

of t h e  c o n d i t i o n s  w e  found t h a t  l e d  t o  t h a t  c o n c l u s i o n  were:.  

.--safety d a t a ,  i n c l u d i n g  in fo rma t ion  on cance r ,  
g e n e t i c  changes,  b i r t h  d e f e c t s ,  and repro-  
d u c t i o n ,  had n o t  been submi t ted  t o  s u p p o r t  
market ing many p e s t i c i d e s ;  

- - sa fe ty  and e f f i c a c y  d a t a  were n o t  r e q u i r e d  
for t h e  p e s t i c i d e s  as marketed,  o n l y  f o r  
t h e  i n d i v i d u a l  a c t i v e  i n g r e d i e n t s ;  and 

- - i n e r t  ingredien ts  ( s u c h  as v i n y l  c h l o r i d e )  
were n o t  s u b j e c t e d  t o  t h e  f u l l  range  of  
s a f e t y  t e s t i n g  . 

EPA is c u r r e n t l y  engaged in a massive r e r e g i s t r a t i o n  program 

t o  evaluate e x i s t i n g  s a f e t y  d a t a ’ o n  a l l  approved pes t ic ides .  

Although originally scheduled t o  be completed in October 1 9 7 6 ,  

- 19 - 



EPA now estimates t h a t  i t s  rev iew w i l l  n o t  be c o n p l e t e d  f o r  , 

a n o t a e r  5 t o  7 years. 

OccuDational  H e a l t h  I_ - I n  May 1 9 7 3 ,  OSHA i s s u e d  a n  emer- 

gency  temporary  s t a n d a r d  t o  regula te  employee exposure  t o  1 4  

chemica l s  c o n s i d e r e d  t o  be c a r c i n o g e n i c .  In September of 

that y e a r ,  eight members of t h e  House of R e p r e s e n t a t i v e s  

asked GAO t o  r ev iew OSHA's basis for t h a t  standard. 

W e  reported t h a t  OSAA's d e c i s i o n  was based on t h e  s c i e n -  

t i f i c  e v i d e n c e  a v a i l a b l e  a t  t h e  t im,  t h e  c r i t e r i a  e s t s b l i s h e d  

by a commit tee  of t h e  Surgeon Genera l , '  a p e t i t i o n  from a 

public i n t e r e s t  g r o u p  and a un ion ,  and p u b l i c  comments on 

t h a t  p e t i t i o n .  We concluded  t h a t  OSHA's d e c i s i o n  t o  issue 

t h e  s t e n d a r d  was r e a s o n a b l e ,  

T h i s  p a s t  O c t o b e r ,  GAO c r i t i c i z e d  t h e  EPA f o r  not moni- 

t o r i n g  t h e  h e a l t h  of i t s  l a b o r a t o r y  p e r s o n n e l  even  though 

many of them were b e i n g  exposed on a c o n t i n u i n g  d a i l y  b a s i s  

t o  h i g h l y  t o x i c  c h e m i c a l s ,  i n c l u d i n g  c a r c i n o g e n s .  

Drugs  - I n  a 1973  r e p o r t  t o  t h e  chairman of  a subcommittee 

of t h e  S e n a t e  Government O p e r a t i o n s  Committee, GAO d i s c u s s e d  

FDA's s u p e r v i s i o n  o v e r  t h e  i n v e s t i g a t i o n a l  u s e  of  se lec ted  

drugs. One topic of t h a t  report was t h e  human t e s t i n g  of 

d r u g s  w i t h  major  safety q u e s t i o n s .  We examined s i t u a t i o n s  

where da t a  from an ima l  t e s t s  i n d i c a t e d  p o s s i b i l i t i e s  or' 

major d rug- re l a t ed  adverse e f fec t s  in humans and FDA per- 

n i t t e d  c l i n i c a l  t e s t i n g .  Because some of t h e  an ima l  t e s t  
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r e s u l t s  r a i s e d  t h e  p o s s i b i l i t y  of t h e  d r u g  be ing  a c a r c i n o g e n ,  

w e  recommended t h a t  FDA at least document t h e  b e n e f i t / r i s k  

d e t e r m i n a t i o n s  t h a t  were b e i n g  made b e f o r e  a l l o w i n g  hurnan 

t e s t i n g .  

The Chairman of t h e  House Commerce Commit tee ' s  O v e r s i g h t  

Subcommittee was i n t e r e s t e d  i n  t h e  use of cancer-causing d r u g s  . 

i n  food-producing a n i m a l s .  We r e p o r t e d  t o  him i n  Februa ry  

1976 t h a t  n i t r o f u r a n s - - o n e  class of animal drugs--had been 

c o n s i d e r e d  s u s p e c t e d  c a r c i n o g e n s  s i n c e  a t  l e a s t  1967 b u t  

t h a t  a t  t h e  time of o u r  r e p o r t  FDA had n o t  t a k e n  e f f e c t . i v e  

a c t i o n  t o  remedy t h e  g u b l i c  h e a l t h  haza rd .  

I am n o t  t r y i n g  t o  be  a Mondzy morning q u a r t e r b a c k  and 

say t h a t  we shou ld  have  known t h e n  what w e  know now. I 

know t h a t  improvements and r e f i n e m e n t s  i n  t e s t  methods 

t h z t  t ake  p lace  almost  e v e r y  day. What I am t r y i n g  t o  sug- 

g e s t ,  however,  i s  t h a t  a u n i f o r n  p o l i c y ,  a t  l e a s t  i n  t h e  

F e d e r a l  Government, migh t  p r e v e n t  p u b l i c  exposure  t o  canc2r-  

c a u s i n g  c h e m i c a l s  by s e l e c t i n g  proper c h e m i c a l s  f o r  t e s t i n g ,  

apg ly fng  some minimum s tandarc is  t o  t h o s e  t e s t s ,  e v a l u a t i n g  

t h e  t e s t  r e s u l t s  a g a i n s t  some agreed-upon c r i t e r i a ,  and 

b a l a n c i n g  t h e  r e s u l t s  a g a i n s t  t h e  socio-economic f a c t o r s  

which have  been deemed p r o p e r  by t h e  Congress .  

I n  c o n c l u s i o n ,  I l e a v e  w i t h  you t h e  q u e s t i o n  as t o  what 

should be  the p r o p e r  r o l e  of t h e  F e d e r a l  Government i n  t h i s  

i m p o r t a n t  area. T h i s  has been a s u b j e c t  of deba te  f o r  many 
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years and it is a f a r  from settled matter at this point. 

In my opinion, the issue czn be best described as a 

scientific-socio-political-economic choice which should 

be resolved by the Congress as a matter of high priority. 

T h e  form of this decision and the timing of actions which 

f low from it will be based primarily on the best scientific 

evidence that our research scientists and physicians can 

bring to bear upon it. Despite this, it is possible that 

the incontrovertible evidence needed to make such a decision 

may n o t  be obtainable--at least in t h e  minds of those who 

would place Greater emphasis upon t h e  political and economic 

issues involved. But the stakes are high and scientists 

should not hesitzte to'develop to the best of their ability 

the data on the precise relationship between chemical use. 

and disease--for without this scientific effort our political 

ieaders are faced with a much more difficult decision as to 

what s h o u l d  be a rational national policy. 
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