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P R O C E E D I  N G S 

DR. ROBERTS: Good morning and welcome to  the July 17 

Scient i f ic  Advisory Panel .  The topic  of  our  meet ing is  

Character izat ion of  Epidemiology Data  Relat ing to  Prostate  Cancer  

and Exposure to  Atrazine.  My name is  Steve Roberts ,  and I  am chair  

of  the FIFRA SAP.  Today 's  sess ion is  going to  be chaired by another  

member  of  the permanent  panel ,  Dr.  Chris  Port ier.  And I  would l ike 

to  now turn the sess ion over  to  him to  introduce the Panel  and begin 

the meet ing.  Dr.  Port ier. 

DR.  PORTIER: Good morning,  and thank you,  Dr.  Roberts .  

And I  want  to  a lso welcome you to  this  July 17 meet ing of  the FIFRA 

Science Advisory Panel .  I  want  to  thank the Agency for  get t ing us  

here  this  morning and get t ing al l  the  information to  us  far  in  advance 

of  this  meet ing so we 'd have a  lot  of  t ime to  digest  i t .  I  th ink we 're  in  

for  a  very interest ing scient i f ic  discussion today on a  topic  of  ser ious 

nat ional  publ ic  heal th  concern.  So I  th ink i t  would be a  very 

s t imulat ing and interest ing discussion for  us  and something I  hope we 

can provide the Agency with some clear  scient i f ic  advice on.  

I  want  to  begin by having the Panel  int roduce themselves .  I 'd 

ask that  they give their  name,  aff i l ia t ion,  and a  l i t t le  bi t  about  their  

in terest  and how i t  per ta ins  to  the  topic  a t  hand.  Why don ' t  we s tar t  
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with you,  Frank,  i f  that 's  okay. 

DR. BOVE:  My name is Frank Bove.  I work for Agency for 

Toxic  Substances  and Disease Regis t ry  in  Atlanta .  I 'm a  senior  

epidemiologis t  in  the Divis ion of  Heal th  Studies .  My work has  been 

in  dr inking water  contaminat ion with  solvents  and dis infect ion 

by-products .  And I 'm interested also in  a t razine.  

DR. KNOBELOCH: I 'm  Lynda Knobeloch.  I 'm a  senior  

toxicologis t  a t  the  - -

DR. PORTIER: Lynda,  i f  you could use the microphone,  please.  

DR. KNOBELOCH: I 'm Lynda Knobeloch.  I 'm a  toxicologis t  

wi th  the Wisconsin Department  of  Heal th  and Family Services  in  the 

Bureau of  Environmental  Heal th .  My pr imary focus is  on dr inking 

water  safety  and environmental  epidemiology. 

DR. REIF:  John Reif  f rom the Department  of  Environmental  

and Radiological  Heal th  Sciences  a t  Colorado State  Univers i ty. I 'm 

an environmental  epidemiologis t .  I 've  worked in  the area of  dr inking 

water,  cancer  in  farmers ,  and other  agr icul ture  populat ions .  

DR. SYMANSKI:  My name is Elaine Symanski .  I 'm from the 

Univers i ty  of  Texas,  School  of  Publ ic  Heal th  in  Houston.  My pr imary 

research interests  are  in  exposure  assessment ;  and,  specif ical ly,  in  the  

development  of  quant i ta t ively based s t ra tegies  to  evaluate  exposures  
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to  both environmental  and occupat ional  contaminants . 


DR. YOUNG: My name is  Heather  Young.  I 'm an assis tant  

research professor  a t  George Washington Univers i ty  in  the 

Department  of  Epidemiology. My pr imary research interests  are  

reproduct ive cancers ,  specif ical ly  ovar ian cancer,  and exposure 

assessment  as  i t  re la tes  to  pest ic ide usage data  bases .  

DR.  SANDY: I 'm Martha Sandy. I 'm a  senior  toxicologis t  with  

the Off ice  of  Environmental  Heal th Hazard Assessment  in  Cal i fornia .  

And I 'm interested in  carcinogenesis .  

DR. HOPENHAYN: I 'm Claudia  Hopenhayn.  I 'm with the 

Univers i ty  of  Kentucky School  of  Publ ic  Heal th  and also their  Markey 

Cancer  Center. I 'm an environmental  epidemiologis t ,  and I  have an 

interest  in  environmental  and occupat ional  carcinogens and also other  

effects  such as  reproduct ive effects .  

DR.  GOLD: I 'm El len Gold.  I 'm a  professor  in  the Department  

of  Epidemiology and Preventat ive Medicine at  U.C.  Davis .  And my 

interests  are  in  cancer  epidemiology in  women's  heal th .  

DR.  MERRILL: I 'm Ray Merr i l l .  I 'm a  associate  professor  a t  

Brigham  Young Univers i ty. I 'm a  biosta t is t ic ian and have experience 

in  model ing t rends in  prosta te  cancer. 

DR.  ISOM: I 'm Gary Isom, professor  of  toxicology at  Purdue 
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Univers i ty. My area of  interest  is  neurotoxicology and specif ical ly 


chemical- induced neural  degenerat ive processes . 


DR. HERRINGA: I 'm Steve Herr inga,  a  research scient is t  and 

director  of  the  Stat is t ical  Design Group at  the  Inst i tute  for  Social  

Research at  the  Univers i ty  of  Michigan.  I  am a s ta t is t ic ian,  and I  

special ize  in  the  design of  populat ion-based s tudies .  

DR. HANDWERGER: I 'm Stuar t  Handwerger.  I 'm a  pediatr ic  

endocrinologis t .  I  d i rect  the  Divis ion of  endocrinology in  the 

Per inatal  Research Inst i tute  a t  the  Univers i ty  of  Cincinnat i .  I 'm  a 

molecular  and developmental  endocrinologis t  wi th  the pr imary focus 

in  fe ta l  growth and development .  

DR. ROBERTS:  And I 'm Steve Roberts .  I 'm a professor wi th 

joint  appointments  in  the Col lege of  Veter inary and the Col lege of  

Medicine a t  the  Univers i ty  of  Flor ida.  I  a lso serve as  director  for  the  

Center  for  Environmental  and Human Toxicology there .  My areas  of  

exper t ise  are  in  toxicology and r isk assessment .  

DR. PORTIER:  I 'm Chris Por t ier.  I 'm director of the 

Environmental  Toxicology Program at  the  Nat ional  Inst i tute  of  

Environmental  Heal th  Services  in  Research Triangle  Park,  North 

Carol ina.  And I 'm the associate  director  of  the  Nat ional  Toxicology 

Program. My areas  of  interes t  are  s ta t is t ics  and mathematics  as  they 
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re la te  to  toxicology and r isk assessment . 


Now that  you 've met  the  Panel ,  I 'd  l ike  to  turn i t  over  to  Steve 

Knott ,  the  Designated Federal  Off ic ia l  wi th  some logis t ical  and other  

issues .  Steve.  

MR. KNOTT:  Thank you,  Dr.  Port ier.  And good morning to  

everyone.  My name is  Steve Knott .  And I  wil l  be  serving as  the 

Designated Federal  Offic ia l  to  the FIFRA Scient i f ic  Advisory Panel  

for  this  meet ing.  

I  want  to  thank,  Dr.  Port ier,  for  agreeing to  serve as  chair  for  

this  sess ion of  the FIFRA SAP.  And I  a lso want  to  thank both the 

members  of  the  Panel  and the publ ic  for  a t tending this  important  

meet ing to  review the character izat ion of  epidemiology data  re la t ing 

to  prosta te  cancer  and exposure  to  a t razine.  We appreciate  the  t ime 

and the effor t  of  the  Panel  members  in  prepar ing for  this  meet ing.  

By way of  background,  the FIFRA SAP is  a  federal  advisory 

commit tee  that  provides  independent  scient i f ic  peer  review and advice 

to  the  Agency on pest ic ides  and pest ic ide-rela ted issues  regarding the 

impact  of  proposed regulatory act ions  on human heal th  in  the 

environment .  The FIFRA SAP only provides  advice and 

recommendat ions to  EPA. Decis ion-making and implementat ion 

authori ty  remains  with  the Agency. 
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The Federal  Insect ic ide Fungicide Fund and Rodent ic ide Act  

es tabl ished the SAP as  a  panel  consis t ing of  seven members .  The 

expert ise  of  these members  is  augmented through the use of  a  science 

review board that  was es tabl ished by the Food Qual i ty  Protect ion Act  

of  1996.  Science review board members  serve as  ad hoc temporary 

members  of  the FIFRA SAP, providing addi t ional  scient i f ic  expert ise  

to  ass is t  in  reviews conducted by the Panel .  

As the Designated Federal  Off ic ia l  for  this  meet ing,  I  serve as  a  

l ia ison between Panel  and the Agency. I 'm also responsible  for  

insur ing that  the  provis ions of  the  Federal  Advisory Commit tee  Act  of  

1972 or  FACA are  met .  FACA establ ished a  system that  governs  the 

creat ion,  operat ion,  and terminat ion of  execut ive branch advisory 

commit tees .  

FIFRA SAP meet ings are subject to a l l of FACA's requirements . 

These include open meet ings,  t imely publ ic  not ice  for  meet ings,  and 

publ ic  avai labi l i ty  of  documents  which is  provided via  the Office  of  

Pest ic ide Programs publ ic  docket .  

Another  cr i t ical  responsibi l i ty  as  Designated Federal  Off ic ia l  is  

to  work with  appropria te  Agency off ic ia ls  to  ensure  that  a l l  appl icable  

e thics  regulat ions  are  sat isf ied.  In  that  capaci ty,  Panel  members  wil l  

be  br iefed on the provis ions of  federal  confl ic t  of  interest  laws.  In  
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addi t ion each par t ic ipant  has  f i led a  s tandard government  f inancial 


disclosure  report . 


I ,  a long with our  deputy ethics  off icer  for  the Off ice  of  

Prevent ion,  Pest ic ides ,  and Toxic  Substances ,  and in  consul ta t ion with  

the Off ice  of  General  Counsel ,  have reviewed these reports  to  ensure  

a l l  e thics  requirements  are  met .  An example copy of  this  form is  

avai lable  on the FIFRA SAP web s i te .  

Over  the next  two days,  the  Panel  wil l  review chal lenging 

science issues .  And we do have a  very ful l  agenda.  And please note  

that  a l l  t imes that  are  noted on the agenda are  approximate .  We s t r ive  

to  ensure  that  there  is  adequate  t ime for  Agency presentat ions ,  publ ic  

comments ,  and Panel  del iberat ions .  For  presenters ,  Panel  members ,  

and publ ic  commenters ,  p lease ident i fy  yourselves  and speak into  the 

microphones that  are  provided.  This  meet ing is  being recorded.  

For  members  of  the  publ ic  request ing t ime to  make a  publ ic  

comment ,  please l imit  your  comments  to  f ive minutes  unless  you 've 

made pr ior  arrangements  for  addi t ional  t ime.  For  those that  have not  

preregis tered to  make comments ,  p lease not i fy  e i ther  myself  or  

another  member of  the FIFRA SAP staff .  

Al l  background mater ia ls ,  quest ions  posed to  the Panel  by the 

Agency,  and other  documents  re la ted to  this  meet ing are  avai lable  in  
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the publ ic  docket .  Copies  of  presentat ion of  mater ia ls  and publ ic  

comments  that  are  presented today wil l  be  avai lable  in  the  docket  

within the next  several  days.  Also,  some background documents  are  

avai lable  on the EPA web s i te .  And the agenda l is ts  contact  

information for  obtaining such documents .  

For  members  of  the press ,  I  bel ieve Mr.  David Degan from 

EPA's  Off ice  of  Media  Relat ions is  avai lable  here  today to  answer  

quest ions  about  this  meet ing.  Is  David here  yet?  Okay. Well ,  should 

he be here  la ter,  p lease,  do address  your  quest ions  to  Mr.  Degan.  

At  the conclusion of  this  meet ing,  the  SAP wil l  prepare  a  report  

as  a  response to  quest ions  posed by the agency and rela ted mater ia ls .  

The report  serves  as  meet ing minutes ,  and we ant ic ipate  complet ing 

these minutes  within approximately four  weeks af ter  the  meet ing.  

Again,  I  wish to  thank the Panel  for  their  par t ic ipat ion in  this  

sess ion;  and I  look forward to  an interest ing discussion over  the  next  

two days.  Dr.  Port ier. 

DR.  PORTIER: Thank you,  Steve.  And with that  then,  why 

don ' t  we begin formal  presentat ions  by the Agency. I 'd  l ike  to  

introduce Mr.  J im Jones,  who's  Director  of  the Off ice  of  Pest ic ide 

Programs within the Off ice  of  Prevent ion,  Pest ic ides ,  and Toxic  

Substances  of  EPA. J im,  I ' l l  le t  you introduce your  s taff .  
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DR. JONES: Thank you.  Well ,  f i rs t  I  want  to  comment  on the 

weather.  I t ' s  not  that  typical  - -  those of  you who have been to  

Washington in  July - -  to  have such a  beaut i ful  day.  Maybe every three 

or  four  years  we get  a  day l ike  this  in  July. So I  thought  I 'd  ment ion 

that  s ince i t ' s  not  too often I  get  to  say,  what  a  beaut i ful  day in  July in  

Washington.  

Firs t ,  I 'd  l ike  to  make a  few introductory remarks before  

introducing the Agency s taff  s i t t ing to  my lef t .  Mr.  Chairman and 

members  of  the Scient i f ic  Advisory Panel ,  on behalf  of  the 

Environmental  Protect ion Agency and the Off ice  of  Pest ic ide 

Programs,  I  want  to  thank you for  your  service  here .  We are  deeply 

indebted to  you for  your  considerable  t ime and energy that  you br ing 

to  help advice the Agency on complex scient i f ic  issues .  The work 

doesn ' t  s tar t  or  end with the two days you spend in  this  publ ic  

meet ing.  

The voluminous mater ia ls  provided in  advance of  the  meet ing 

and the del iberat ions  af terward are  considerable ,  and we recognize the 

sacr i f ices  that  they represent .  Atrazine presents  some of  the  most  

complex scient i f ic  issues  we wrest le  with  in  OPP.  I t  i s  a lso one of  the  

most  controvers ia l  chemicals  we regulate .  A few years  back,  this  

Panel  helped us  sor t  out  the  complex scient i f ic  issues  associated with  
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atrazine 's  mechanism of  carcinogenici ty.


Just  las t  month,  another  SAP panel  met  to  consider  the  issues  

associated with  a t razine 's  potent ia l  affects  on amphibians .  For  the  

next  two days,  th is  panel  wil l  del iberate  over  the  epidemiological  data  

associated with  a t razine and prosta te  cancer. 

Al though the Agency has  a  high degree of  confidence in  the 

sophis t icat ion and integr i ty  of  i t ' s  sc ient i f ic  capabi l i t ies ,  we 

recognize that  we are  not  the  sole  source of  scient i f ic  knowledge and 

expert ise .  We also recognize the value of  seeking scient i f ic  advice 

f rom individuals  who are  independent  of  the  Agency as  wel l  as  any 

ent i ty  that  may have a  s take in  the  outcomes.  

Over  the years ,  the  Off ice  the Pest ic ide Programs has  benefi ted 

great ly  f rom the advice and expert ise  the SAP has  afforded us .  I 

expect  this  panel  and this  meet ing wil l  be  no different .  I  hope each of  

you reap the many intangible  but  grat i fying benefi ts  of  your  publ ic  

service.  I  know the Agency and OPP wil l  benefi t  f rom your  effor ts .  

And I want to int roduce to my lef t Margaret Stas ikowski who is 

the  Director  of  the  Heal th  Effects  Divis ion who wil l  be  making some 

addi t ional  int roductory remarks.  And to  her  lef t  i s  Dr.  Jerry Blondel l ,  

a lso f rom the Heal th  Effects  Divis ion.  Thank you.  

DR. STASIKOWSKI:  Good morning.  I  would l ike to  add my 
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welcome to  J im's  welcome.  And as  I 've  been the director  of  the  Heal th 


Effects  Divis ion for  a lmost  the  las t  seven years ,  and I  must  say that 


the  highl ights  of  my year  in  Heal th  Effects  Divis ions are  consul ta t ions 


with the Science Advisory Panel .  To those of  you who may be 


working with  us  for  the  f i rs t  t ime,  the  consul ta t ions ,  reviews,  by 


Science Advisory Panel  cer ta inly have added to  the qual i ty  of  this  the 


science work that  we do in  the Heal th  Effects  Divis ion. 


This  is  a  divis ion that 's  responsible  for,  in  regard to  this  

subject ,  developing the r isk  assessment  for  a t razine as  i t  re la tes  to  

human heal th  effects .  As J im  ment ioned,  in  the area of  human heal th  

effects ,  we met  with  the SAP in the year  2000 where we considered 

mechanism of  toxici ty  as  i t  re la tes  to  cancer  based on animal  data  

base;  and we are  very glad to  be here  today to  consider  the  

epidemiology data  base as  i t  re la tes  to  prosta te  cancer. 

There  are  other  s tudies  that  are  underway that  re la te  to  

epidemiology of  other  cancers .  And as  we receive that  information,  as  

we assess  i t ,  we may be back to  ta lk  with  you about  that .  

Well ,  welcome.  And we are  ready to  begin.  And I  have the 

pleasure  to  introduce Dr.  Jerry Blondel l ,  our  very experienced 

epidemiologis t  who has  worked in  this  area for  25 years  now. So 

thank you very much.  
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DR. BLONDELL: Thank you,  Margaret .  And welcome also to  

everyone that 's  here  today,  the  Panel  and the publ ic .  I  appreciate  the  

opportuni ty  to  give the presentat ion that  wi l l  f rame the quest ions  that  

we wil l  present  a t  the  end of  my presentat ion this  morning.  

The basic  approach as  we see on the s l ide  in  the f ront  there  

we 're  going to  be pr imari ly  consider ing three s tudies:  A s tudy in  

Louis iana manufactur ing workers  a t  the  St .  Gabrie l  plant ;  a  

corela t ional  or  sometimes cal led an ecologic  s tudy that  was done in  

Cal i fornia;  and a  s tudy that  I  should say is  being done,  has  been done,  

and wil l  be  done in  Iowa and North Carol ina by the Nat ional  Cancer  

Inst i tute  with  par t ic ipat ion by the Environmental  Protect ion Agency 

and Nat ional  Inst i tute  for  Environmental  Sciences ,  and i t ' s  cal led the 

Agricul tural  Heal th  Study. Then I ' l l  g ive you EPA's  conclusions,  and 

then our  quest ions  to  the  Panel .  

Now let  me give you a  l i t t le  more detai l  about  these three 

s tudies  i f  I  may.  The f i rs t  s tudy,  the  St .  Gabrie l  s tudy,  is  a  

re t rospect ive cohort  s tudy of  a t razine manufactur ing workers .  And 

this  s tudy has  been ongoing for  qui te  a  number  of  years  now,  and 

we've received reports  on this  s tudy before .  In  fact ,  we 've done 

reviews in  199O, 1994,  1996,  and 2001.  And i t ' s  only the most  recent  

s tudy,  the  2001 s tudy,  that  led to  the concern for  prostate  cancer  that  
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we'l l  be  discussing today that  is  real ly  what  led to  this  meet ing. 


The second s tudy,  as  I  ment ioned,  the  Agricul tural  Heal th  

Study,  that 's  a  s tudy of  commercial  and pr ivate  appl icators .  I t ' s  a 

prospect ive s tudy. And they had their  very f i rs t  report  - -  actual ly,  the  

s tudy s tar ted recrui t ing people  back in  1993.  And this  year  was a  very 

f i rs t  report  of  a  major  cancer. And i t  jus t  so  happens that  th is  s tudy 

came out  a t  the  same t ime that  the  St .  Gabrie l  p lant  report  did  in  terms 

of  t iming.  And par t  of  the  reason,  of  course ,  is  because they wai ted 

unt i l  they had a  large enough sample of  prostate  cancer  cases .  And 

that  was the most  f requent  cancer  in  the  cohort ,  so  that 's  the  f i rs t  

th ing to  come out .  

Now in coming years ,  they are  going to  be report ing on other  

cancers .  And we' l l  ta lk  about  that  in  a  moment ,  about  the  future  

s tudies  that  are  coming.  

But the scope of the review for today is jus t on the 

epidemiology s tudies  specif ic  to  a t razine exposure  and prostate  

cancer. 

Let  me say a  l i t t le  bi t  about  those future  s tudies  to  put  a l l  th is  

into  context  because there  are  some real ly  major  s tudies  coming up 

and we need to  know about  them in terms of  understanding how this  

evaluat ion is  going to  go forward.  
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Firs t  of  a l l ,  I  jus t  ta lked about  the  St .  Gabrie l  plant  s tudy. And 

as  you see the f i rs t  i tem on the l is t  i s  a  St .  Gabrie l  plant  s tudy,  a  

future  s tudy at  that  plant .  And what  that 's  going to  be is  a  nested 

case-control  analysis  that  looks specif ical ly  as  exposure  indices .  And 

we're  expect ing to  have the resul ts  of  that  s tudy by the end of  this  

year. One of  the  things I ' l l  be  ta lking about  la ter  is  how in the process  

of  reviewing the s tudy,  quest ions  would ar ise  about  cer ta in  things.  

We'd go to  peer  reviewers ,  get  comments  f rom external  peer  

reviewers ,  do another  review. Then we got  publ ic  comment  and 

addi t ional  comment  f rom peer  reviewers .  And as  a  resul t  of  a l l  of  

this ,  Syngenta ,  the  people  that  are  the  manufacturers  a t  th is  plant ,  are  

now doing this  addi t ional  work looking at  exposure indices  to  see that  

they can fur ther  tease  apar t  what 's  going on in  terms of  the  exposure 

a t  the  plant  versus  the  prosta te  cancer  outcomes.  

And you just  heard me say that  the  Agricul tural  Heal th  Study 

just  publ ished on prostate  cancer ;  and yet  I  have on as  a  second bul le t  

they 're  going to  reanalyze that  s tudy. Well ,  how did that  come about?  

Well ,  the  reason that  came about  is  because they actual ly  col lected 

those prostate  cancer  cases  a  year  and a  half ,  two years  ago;  and i t ' s 

taken them considerable  t ime to  get  i t  analyzed and f inal ly  get  i t  

publ ished.  And this  is  the  f i rs t  major  cancer  that  they have publ ished 
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on.  

But  in  that  intervening year  and a  half  to  two years ,  there 's  been 

another  400 prostate  cancers  occur  in  that  cohort .  That  near ly  doubles  

the sample s ize .  As a  resul t ,  they 're  going to  go back,  redo the 

analysis  s tar t ing this  year. And they wil l  have a  report  next  year  

reanalyzing the whole  data  set  for  prosta te  cancer. 

Another  thing that  the  Agricul tural  Heal th  Study is  going to  do 

is  they 're  going to  do an analysis  specif ic  to  a t razine.  That  a lso is  

going to  s tar t  th is  year,  and is  a lso going to  be reported on next  year. 

Now I jus t sa id ear l ier that they were basing their s tudies on 

having a  f requent  enough number  of  cases  and they 're  going to  do 

prostate  cancer. And coming up next  year,  we 're  going to  have breast  

cancer,  we 're  going to  have non-Hodgkin 's  lymphoma.  But  what  about  

a t razine? Well ,  the  people  a t  the  Nat ional  Cancer  Inst i tu te  are  very 

aware of  EPA's  concern to  address  some of  these major  chemicals .  

And atrazine,  in  terms of  the  volume of  use,  in  terms of  pounds act ive 

ingredient ,  i s  probably the leading pest ic ide,  per iod,  used in  the 

United States .  And so that ,  a long with cer ta in  other  pest ic ides  

including 2-4D and chlorpyrophos,  are  chemicals  that  are  on their  l i s t  

that  they 're  going to  do special  analysis  respect ing the fact  that  EPA 

wants  to  get  knowledge as  quickly as  we can and f ind out  what  r isks  
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there  may be associated with  these par t icular  chemicals .  So that 's  the 


reason for  the  thi rd  bul le t . 


Then the fourth  bul le t  i s  another  Cancer  Inst i tute  s tudy,  and i t ' s 

about  to  be publ ished in  another  two months .  Now, this  fourth  bul le t  

i s  based on ear l ier  s tudies .  I t ' s  a  combinat ion of  the  ear l ier  s tudies  

they did in  Kansas ,  Iowa,  Minnesota ,  and Nebraska.  And there ,  

they 've had a  real  di ff icul ty  t rying to  tease  apar t  the  exposure  

problems with  mult iple  exposures  to  different  pest ic ides .  And they 've 

come up with  a  much more sophis t icated hierarchical  technique where 

they adjust  for  the  different  exposures ,  look at  combinat ions  of  

exposures ,  and s tabi l ize  the var iance in  such a  way that  they can t ry  to  

get  and tease out  what  exposures  may be associated with  the 

non-Hodgkin 's  lymphoma in  the ear l ier  s tudies .  And even more 

important  than that  in  some ways,  because i t ' s  a  s t ronger  s tudy,  going 

back to  the Agricul tural  Heal th  Study again wil l  be  the non-Hodgkin 's 

lymphoma s tudy that  they ' l l  have enough cases  s tar t ing next  year,  to  

do the work,  and we would cer ta inly expect  a  report  on that  s tudy by 

2005 i f  not  ear l ier. 

So given the importance of  incorporat ing these resul ts  in to  an 

evaluat ion of  a t razine for  prosta te  cancer  and other  cancer  outcomes,  

the  Agency plans  future  analyses  and absent  compel l ing information 
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in  the  inter im wil l  wai t  unt i l  a l l  these  analyses  are  in  before  

addressing the broader  quest ion of  a t razine exposure  and al l  cancers .  

Now if  we get  a  s tudy that  is  very s t rong pr ior  to  get t ing al l  the  

s tudies ,  we wil l  not  wai t  unt i l  a l l  the  s tudies .  We wil l  act  on a  s t rong 

s tudy as  i t  comes in .  We do want  to  make that  c lear. 

Let  me now turn to  the St .  Gabrie l  plant  s tudy and introduce i t ,  

i f  I  may.  The inclusion cr i ter ia  for  this  s tudy was that  a  worker  had to  

be working in  the plant  for  a t  least  s ix  months  pr ior  to  1993 during the 

per iod 1970 to  '92.  1970 was when they s tar ted to  produce atrazine.  

They had to  be a  Louis iana res ident  in  order  to  be captured by the 

Louis iana tumor regis t ry  which was the basis  for  captur ing both the 

incidence and the mortal i ty  information.  And they had to  be,  of  

course ,  exposed to  t r iazines  or  their  precursors ,  th ings used in  making 

the t r iazines .  And I  want  to  emphasize ,  that  a t  th is  plant ,  the  main 

type of  t r iazine produced was at razine overwhelmingly. 

As a  resul t  of  these inclusion cr i ter ia ,  they had 2,045 subjects  

that  met  the  cr i ter ia .  And one of  the  interest ing things about  these 

2 ,045 subjects  that  I  want  you to  focus on for  a  moment  and keep in  

mind is  that  37 percent  of  them, 757,  were employees of  the plant .  

But  most  of  the  people  in  the  cohort  contract  workers  were e i ther  

contract  maintenance or  contract  product ion.  And there 's  a  big  
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difference between these two groups.  And the big difference is  the 


durat ion of  t ime that  they worked at  the  plant .  The employees  worked 


a median of  11 years ,  whereas  the contract  workers  worked a  median 


of  two years .  And this  is  going to  be important  to  dis t inguish.  And in 


some of  the  la ter  tables  that  I ' l l  show you,  I ' l l  only be showing you 


information about  the  employees  instead of  the  contractors  or  ta lking 


only about  the  contractors .  So i t ' s  important  to  unders tand the 


dis t inct ion there . 


The 2,045 subjects  included 1,263 white  men,  598 nonwhite  

men,  99 white  women,  and 85 nonwhite  women.  One of  the good 

things about  this  s tudy is  they were very vigi lant  in  pursuing the vi ta l  

s ta tus  and the locat ion of  what  happened to  each of  these 2 ,045 

subjects ;  so  that  by the end of  the  s tudy,  they had less  than a  1  percent  

loss  to  fol low-up.  

Seventy-four  percent  of  these workers  were no longer  employed 

at  the  plant  a t  end of  the s tudy which was at  the  end of  1997.  And 

they did have a  wel l  documented report  of  their  effor ts  to  determine 

vi ta l  s ta tus  and locat ion and did the same both for  the  subjects ,  the  

cancer  cases ,  and the reference populat ion.  

The overal l  resul t  of  the  s tudy was that  there  were 46 cancer  

cases  versus  41 that  were expected.  And this  resul ts  in  a  s tandardized 
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incidence ra t io ,  s tandardized in  the  sense that  i t ' s  adjusted for  age and 


race and t ime per iod,  was 113,  which is  not  s ta t is t ical ly  s ignif icant .  


I t  has  a  95 percent  confidence interval ,  83 to  151,  where a  hundred 


would be no effect . 


The ini t ia l  comparisons and the comparison I  jus t  presented,  

was based on the years  1985 to  '97.  And during that  t ime per iod,  there  

were 11 prostate  cancers .  And when they did the comparison,  they did 

a  comparison --  you see two comparisons given there .  One for  the  

Louis iana State  populat ion and another  for  the  industr ia l  corr idor. 

The reason for  the  industr ia l  corr idor  is  there  was a  concern that  

maybe the Louis iana populat ion wasn ' t  a  proper  comparison.  And one 

of  the  things I 'm going to  ta lk  about  a  l i t t le  bi t  la ter,  i s  one of  the  

problems with any pest ic ide s tudy is  get t ing a  good comparison group,  

a  group that  is  comparable  in  every way possible  except  for  the  

exposure to  pest ic ides .  And this  is  something many of  you already 

know. But  this  is  something that 's  very diff icul t  to  do in  agr icul tural  

s tudies  or  in  manufactur ing s tudies .  

So the idea of  the  industr ia l  corr idor  is  th is  would be a  group of  

people  that  have the same l i fes tyle ,  same comparable  in  many respects  

in  terms of  environmental  exposures  because they l ived nearby. The 

industr ia l  corr idor  consis ts  of  seven par ishes .  Louis iana,  
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unfortunately,  is  the  only s ta te  that  has  par ishes .  Every other  s ta te  in 


the  country cal ls  them count ies .  But  in  Louis iana we ta lk  about  the 


seven par ishes ,  but  count ies  is  what  we mean by that  for  those who 


aren ' t  famil iar.


So there  was a  s ta t is t ical ly  s ignif icant  effect  when you compare 

to  the  Louis iana populat ion,  there  was an increase of  2 .5  t imes more 

prostate  cancer  a t  the  plant  with  a  confidence interval  of  1 .2  to  4 .4;  

but  not  for  the  industr ia l  corr idor. I t  was e levated 1.75 but  with  a  

confidence interval  of  .9  to  3 .1 .  

But  while  they were developing the resul ts ,  they found out  

something rather  surpr is ing.  Another  s ix  cancers  occurred in  the next  

two years  while  they were developing the resul ts ,  s ix  addi t ional  

prostate  cancers .  And they didn ' t  jus t  ignore these.  And by the way, 

when they did these comparisons with  Louis iana and the industr ia l  

corr idor,  one of  the  things that  I  thought  was helpful  is  they always 

presented the resul ts  s ide by s ide for  the  two groups.  So you could 

see what  the difference was with the two comparison groups.  And 

they went  ahead and t r ied to  develop some s ta t is t ics  so they could get  

some expected numbers  to  look at  these prostate  cancers .  

So that 's  what  we 're  going to  ta lk  about  in  the next  two s l ides  

which go into  just  the  prostate  cancer  cases .  Seventeen cases  tota l  



1

2

3

4

5

6

7

8

9

10

11

12

13

14

15

16

17

18

19

20

21

24


now. And this  is  for  '85 to  '99.  So we've added two addi t ional  years 


here.  And what  I 've  done for  you in  this  s l ide  is  I 've  broken i t  down 


by age group because that 's  a  ra ther  important  issue.  What  you see 


here  is  that  the  highest  s tandardized incidence ra t ios  are  in  the 


younger  age group with a  6 .7  for  those in  the under  50 age group 


compared to  the Louis iana s ta te  populat ion,  3 .9  for  the  50 to  59,  and 


actual ly  below expectat ion for  the 60 year,  32,  only a  third  of  the 


expected cancers  in  that  par t icular  age group.  But  i t ' s  only based on 


one case.  We're  now deal ing the smal l  number  problem.


And in  the next  s l ide  for  comparison we have the industr ia l  

corr idor,  so  you can see i t  s ide by s ide.  And,  basical ly,  you have the 

same resul ts .  There 's  no difference in  whether  you have s ta t is t ical  

s ignif icance between these two s l ides .  But  when you did the 

comparison with  the industr ia l  corr idor,  the  ra t ios  are  lower. 

So moving on to  the key quest ion about  why these numbers  are  

coming out  the  way they are ,  they had a  prostate  specif ic  ant igen 

screening program in this  plant  that  s tar ted in  1989.  In  1992,  i t  was 

reported that  i t  was offered to  a l l  men 50 years  or  older  and younger  

men at  the  physician 's  discret ion.  In  1994 even men as  young as  40 

were offered the digi ta l  rectal  exam. Those 45 and over  were offered 

PSA screening.  And even those 40 to  44 i f  they were Afr ican 
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American or  i f  they had a  family his tory of  prostate  cancer,  were 


offered PSA screening. 


And the resul t  of  this  is  that  over  this  '93,  '99 t ime per iod,  an 

incredibly intensive level  of  PSA screening occurred.  For  those that  

were 45 and over,  90 to  100 percent  did receive PSA screening.  And 

even for  those in  the 40 to  44 year  age group,  over  a  thi rd  received 

PSA screening.  So this  is  a  very intensively screened for  prostate  

cancer  group.  And the quest ion is :  Did this  intensive screening lead 

to  increased detect ion? 

Well , before I comment on external reviewers , I wanted to ta lk a 

l i t t le  bi t  about  how the process  worked in  terms of  the  ear l ier  peer  

review that  we did.  I  completed the f i rs t  review of  this  s tudy back in  

December  of  2001 and immediately  real ized that  there  was a  ser ious  

quest ion about  whether  PSA screening might  account  for  this  increase,  

par t  of  the  increase,  or  a l l  of  the  increase.  And I  did  seek outs ide 

comment  f rom two reviewers ,  Dr.  Blair  who's  of ten ass is ted the 

Agency,  he 's  a t  the  Nat ional  Cancer  Inst i tute ,  in  reviewing cancer  

epidemiology s tudies .  And then on the recommendat ion of  our  Off ice  

of  Research and Development ,  I  sought  out  Dr.  Giovannucci  a t  

Harvard to  a lso comment  on this  quest ion.  

And af ter  I  got  their  comments ,  we also had a  round of  publ ic  
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comment  which resul ted in  a  comment  f rom an expert  panel  that  was 


hired by Syngenta ,  the  manufacturer,  to  look at  this  information.  And 


also we had a  couple  sets  of  comments  in  July of  2002 from the 


National  Resources  Defense Counci l  that  ra ised quest ions  about  the 


prostate  cancer  analysis . 


So we went  out  - -  we don ' t  normally  do this .  But  in  this  case,  

we had so much comment  we went  out  for  a  third  round of  review. 

And i t  was this  thi rd  review that  went  back to  the two or iginal  

reviewers  plus  two addi t ional  reviewers ,  Dr.  Howard Morr ison,  who 

has  conducted s tudies  of  prostate  cancer  epidemiology,  and Dr. 

Richard Hayes a t  the  Nat ional  Cancer  Inst i tute .  

So their  comments ,  I  would l ike  to  share  the key comment  f rom 

each of  them. Dr.  Morr ison 's  comment  was that  "almost  def ini te ly  

some increased prostate  cancer  case f inding occurred because of  

increased PSA screening.  There  was a  suggest ion,  however,  that  this  

might  not  be the ent i re  explanat ion."  Dr.  Giovannucci ,  on the other  

hand,  said ,  "In  my opinion,  the  magni tude of  the  increase is  

compat ible  with  PSA screening being the explanat ion."  So there 's  a  

difference of  opinion here .  

Dr.  Richard Hayes,  on the other  hand,  "While  PSA screening 

may account  for  much of  the  excess ,  i t  would be premature  to  re ject  a  
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potent ia l  role  of  occupat ional  exposure  to  t r iazines  as  a  contr ibut ing 

factor."  And Dr.  Blair  commented on the Syngenta  review which the 

Panel  has  and which goes into  some calculat ions  as  to  whether  PSA 

screening might  account  for  the  ent i re  increase.  He said ,  wel l ,  

"suggests  that  PSA screening may wel l  explain the excess  incidence of  

prostate  cancer."  And then la ter  on in  his  comments  he said ,  "but  we 

real ly  have a  problem here  because we don ' t  have quant i ta t ive  

exposure  assessment ."  That  real ly  is  essent ia l .  So he didn ' t  focus - -

he didn ' t  exact ly  give a  conclusion there .  But  he did emphasize  the 

need for  more information.  

Other  peer  review comments ,  we ta lked about  the  fact  that  there  

was this  inverse  re la t ionship,  the  younger  you were,  the  higher  the  

s tandardized incidence ra t io .  And,  of  course ,  for  prostate  cancer,  the  

incidence increases  with  age.  Well ,  one of  the  things of  course  were 

others  to  keep in  mind is  that  those s tandardized incidents  ra t ios  are  

adjusted for  age.  And the proport ion screened was so high one person 

commented,  one of  the  reviewers  commented,  that  i t  was 98 percent  

for  those over  44 years  of  age.  And,  typical ly,  c l inic ians  do not  

screen people  in  their  40s .  And even in  s ta tes  where there 's  heavy 

screening,  I  would be surpr ised i f  i t  rose  as  high as  50 percent  for  

those 50 and over. 
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Although we don ' t  know. We don ' t  know exact ly  what  the 

screening rate  was in  the Louis iana populat ion or  the  seven par ish,  

seven county industr ia l  corr idor. So that 's  a  problem. So because of  

the  screening and because screening detects  resul ts  in  people  being 

detected much ear l ier,  many years  ear l ier  than they otherwise  would,  

you do get  a  bias  such that  you would expect  more of  a  bias  the 

younger  the person was that  was screened.  So in  that  sense,  the  

screening has  the expected effect ,  that  is ,  the  s tandardized incidence 

ra t ios  are  higher  in  the  younger  age groups.  

Another  thing that  was consis tent  with  screening as  being the 

explanat ion for  this  increased detect ion is  that  12 of  the  14 tumors  

among the employees  - -  and one of  the  things I  should have ment ioned 

ear l ier,  the  employees  are  the  ones ,  the  37 percent  of  the  cohort ,  those 

were the ones  that  were offered the PSA screening not  the  contractor  

workers .  Contractor  workers  did not  have that  as  a  benef i t .  They 

were not  par t  of  the  medical  plan for  the  plant  in  that  respect .  

So the 12 tumors  were asymptomatic  and local ized,  and that 's 

consis ted with  increased heightened detect ion.  And another  comment  

by a  reviewer  was that  autopsy s tudies  suggest  that  there  are  many 

more prosta te  cancers  that  go undetected than are  actual ly  detected as  

a  resul t  of  e i ther  screening or  vis i t  wi th  a  physician or  other  
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symptoms. So the screening i tse l f  is  a  l imita t ion,  but  only in  the 


sense that  we don ' t  know in the - -  we don ' t  have a  comparison 


populat ion that  has  s imilar  screening. 


The other  thing that  I  and other  reviewers  commented on was 

lack of  assessment  of  exposure levels .  And one of  the things that  I  

asked for  in  my review comments  was,  i f  a t  a l l  possible ,  could you at  

least  rank the exposure of  the  prostate  cancer  cases .  And Syngenta  

did that  and sent  us  some addi t ional  resul ts  which you have received 

and we' l l  be  commenting on those in  a  couple  of  minutes .  I t  was 

re la t ively,  as  in  a l l  occupat ional  cancer  s tudies  of  this  kind,  of  

re la t ively smal l  populat ions ,  l imited years  of  fol low-up.  And in  order  

to  look at  the  98 to  99 cancer  cases ,  they didn ' t  have ra tes  f rom the 

tumor regis t ry  for  those years .  So what  they did was they used '95 to  

'96 f igures  to  es t imate  what  i t  would be in  '98 and '99.  

Now for  the industr ia l  corr idor,  they actual ly  had '95 to  '97 

f igures  to  es t imate  what  the  expected ra te  would be.  So i f  there  was 

an increase or  decrease over  t ime,  that 's  going to  bias  the  resul ts  

e i ther  up or  down.  And we don ' t  know which way. 

So now turning to  the exposure data ,  they didn ' t  have exposure 

data  real ly  for  the  contract  employees .  But  in  my opinion,  I  don ' t 

th ink that 's  a  ser ious  problem. There  were only three contract  
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employees  that  had prostate  cancer,  and the expectat ion in  that  cohort 


based on Louis iana or  the  industr ia l  corr idor  would be that  i t  would be 


1.8 or  2 .7 .  So there 's  no s ta t is t ical  s ignif icance there .  And I 'm not 


sure  we need to  worry too much about  the  contract  employees  because 


i t ' s  not  an increase. 


On the other  hand,  for  the  other  14 of  the  17 cases  that  were 

plant  employees  - -  and remember  this  is  37 percent  of  the  cohort ,  but  

this  is  a lso the cohort  that  had the longest  durat ion of  exposures  - -  11 

years  versus  2  years  for  the  contract  workers .  They were able  to  

col lect  data  on 12 of  them. And they did look at  the  two they weren ' t 

able  to  get  data  on and get  some information on job t i t les .  And they 

have the expectat ion that  they would have fal len into  the low exposure 

group.  

So le t 's  look now at  the  categories  that  these cases  fe l l  in to .  

The 12 prosta te  cancer  cases  - -  wel l ,  f i rs t  of  a l l ,  le t  me ta lk  about  the  

methodology. I 'm skipping ahead a  minute .  What  they did,  they had 

two methods of  looking at  exposure.  The f i rs t  was s imply to  look at  

job t i t les  c lass i f ied by proximity to  the  plant .  They had 30 job 

categories ,  5  c lass i f ied as  remote,  17 as  low,  4  mid,  and 4 high.  And 

i f  you look at  the  map at  the  back of  the  technical  report  on this  s tudy, 

you ' l l  see  a  map of  a l l  the  bui ldings.  And you ' l l  f ind out  that  there  are  
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real ly  only two or  three bui ldings out  of  the  several  bui ldings a t  th is 


locat ion that  had s ignif icant  exposure to  a t razine.  So that 's  one of  the 


reasons why these categories  come out  the  way they do. 


And what  they did,  of  course ,  is  they took each cancer  case and 

assessed job categories  accumulated unt i l  the  t ime of  diagnoses .  For  

the 12 cancer  cases ,  we had the durat ion,  46 percent  of  the  durat ion 

was in  a  low exposure,  26 percent  in  the medium, 28 in  a  high 

exposure category.  So that  was one method.  

The second method of  looking at  th is  data  was to  take into  

account  the  a i rborne dust  moni tor ing data .  And with that  data ,  they 

actual ly  did  have --  in  the  most  recent  years ,  they did have some 

atrazine levels  in  the  dust .  But  for  ear l ier  years ,  they just  know the 

level  of  dust .  So to  a  cer ta in  extent ,  they 're  sor t  of  back calculat ing 

based on la ter  data  to  what  the dust  levels  would be.  And one of  the 

things they not iced is  when you look at  the  high versus  the medium, 

the remote,  and so on,  i t  was about  a  order  of  magni tude difference.  

So this  is  very rough.  This  is  very,  I  don ' t  want  to  say back of  the  

envelope.  I t ' s  more than that .  But  i t ' s  a t  leas t  an a t tempt  to  get  a t  the  

quest ion of  where did these workers  fa l l .  Did they have high,  

medium, or  low exposure.  

And then they also adjusted for some changes they made at the 
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plant  that  resul ted in  reduced exposure among the employees .  And as  

a  resul t  of  that  analysis ,  they ended up with  three cases  with  high 

proximity,  four  medium, and f ive that  were low.  But  one of  the things 

they didn ' t  te l l  me when they sent  me these resul ts  is  they didn ' t  te l l  

me what  was t rue for  a l l  the  res t  of  the  employees.  And,  of  course ,  my 

quest ion is ,  wel l ,  i f  they are  a  very,  very smal l  number  of  working in  

high proximity,  those three cases  may represent  a  s ignif icant  excess .  

So I  need to  know what  is  the  dis t r ibut ion for  the  male  Syngenta  

employees.  And they did go back and get  the  information which is  

what  you see on your  next  s l ide.  

And here  we f ind out  the  f i rs t  group,  the  prostate  cancer,  the  

second group,  a l l  male  employees  that  25 high exposure in  the 

prosta te  cancer ;  21 percent  high exposure  among al l  male  employees;  

33 percent  mid level ;  6  percent  for  a l l  male  employees .  And you can 

see the s ta t is t ics  for  the  low.  And so a  Chi-square  to  see  i f  there  was 

dose response,  par t icular ly  for  the  high level ,  d id  not  show evidence 

of  dose response;  a l though,  obviously,  there  is  an increase in  the 

mid-level  group.  And,  of  course ,  the  reason we look for  dose response 

is  that  i f  i t ' s  present  i t  can be very helpful  to  us .  

But ,  of  course ,  one of  the  concerns  with  a  s tudy l ike this  is  that ,  

par t icular ly  i f  we 're  ta lking about  something that  might  involve 
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endocrine effects ,  i t  may not  be t rue that  dose response operates  in  the  

usual  way.  I t  may be that  there 's  a  range of  exposure  that 's  cr i t ical ,  

and that  above that  range there  is  not  an increase in  r isk.  So we have 

to  keep that  in  mind when we look at  these data .  

So these data  are  kind of  crude in  a  number  of  respects .  And i t ' s 

real ly  not  a  subst i tute  for  doing the proper  comparison where you look 

at  employees  and matching adjust ing for  age,  adjust ing for  race.  And 

that 's  what  the  nested case-control  s tudy,  that  future  s tudy I  to ld  you 

about ,  i s  going to  do.  So we wil l  get  that  in  the future .  

So our  conclusion for  looking at  the  St .  Gabriel  s tudy is  no 

s t rong evidence of  dose response,  a  proper  comparison requires  

measuring exposure in  cases  and controls ,  the  future  s tudy I  jus t  

ment ioned.  Most  increase appears  to  be l ikely due to  the  increase in  

PSA screening.  However,  the  s tudy is  insuff ic ient ly  large;  and there  

are  other  l imita t ions  to  prevent  rul ing out  a t razine as  a  factor. 

However,  in  our  opinion,  the  role  of  a t razine seems unl ikely. 

Now, I 'd  l ike  to  go on to  the next  s tudy which was in  Cal i fornia .  

And this  s tudy looked at  s ix  pest ic ides  and a  pr ior i .  They decided that  

there  were cer ta inly pest ic ides  which there  was a l ready a  concern that  

they were carcinogenic .  And atrazine was one of  the  s ix .  So there  

was a  suspicion of  carcinogenici ty  that  was used to  select  the  
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pest ic ides .  

Then the other  key par t  of  the  s tudy was to  get  county based 

data  based on pest ic ides  usage for  a l l  s ix  of  these pest ic ides  and also 

to  get  county cancer  incident  ra tes  adjusted for  age and for  race.  

Now they did f ind one that  was s ignif icant ,  and that  was a  

border l ine s ignif icance where the correla t ion coeff ic ient  0 .67 for  95 

percent ;  .01 to  .97,  a  very wide confidence interval  to  say the least .  

And that  was t rue only for  black males .  That  was not  t rue for  Asians,  

not  t rue for  Hispanics ,  or  Whites ,  a l l  of  whom had inverse  point  

es t imates .  But  again the es t imates  are  very wide.  

Atrazine is  not  widely used in  Cal i fornia .  Even though i t ' s 

widely used in  most  of  the  other  s ta tes  in  the  country,  i t ' s  because of  

the  use on corn and other  crops.  And corn is  not  a  big  crop in  

Cal i fornia .  

So this  s tudy has  a  problem in that  you don ' t  know if  the  black 

males  are  actual ly  exposed to  a t razine in  these count ies .  You don ' t 

even know for  sure  i f  they l ived in  the count ies  when the a t razine was 

being used or  whether  they moved in  or  moved out .  I t ' s  the  problem of  

aggregat ion bias  which is  sometimes cal led ecological  fa l lacy. I 

prefer  not  to  use  the term ecologic  fa l lacy because there  are  so many 

other  things we do at  EPA that  are  ecologic  and we don ' t  want  to  cast  
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dispers ions on that  idea.  So that  pret ty  much sums up the resul ts  for 


that  s tudy.


And I 'd  l ike  to  ta lk  about  the  Agricul tural  Heal th  Study. In  this  

s tudy which was designed because of  the problems they had with 

ear l ier  s tudies ,  the  ear l ier  case-control  re t rospect ive s tudies  

par t icular ly  s tar t ing out  in  Kansas ,  Iowa,  Minnesota ,  Nebraska,  they 

kept  get t ing confl ic t ing resul ts .  They had problems with  smal l  sample 

s izes .  They had problems with recal l  b ias .  And par t  of  the  idea of  

Agricul tural  Heal th  Study was to  do a  prospect ive s tudy where you 'd 

measure exposure in  advance and then f ind out  who gets  cancer  to  

overcome those l imita t ions .  

And not  only did they col lect  information on the exposure to  

pest ic ides ,  and I  invi te  anyone that 's  a t  a l l  in teres ted to  get  on the web 

s i te ,  www.agheal th .org,  agheal th  a l l  one word,  and look at  the  

quest ionnaire .  I t ' s  real ly  very thorough.  I t  goes  into  l i fes tyle .  I t  

goes  into  a l l  k ind of  exposures  to  other  things besides  pest ic ide on the 

farm. And i t  goes  into  family his tory and personal  character is t ics  that  

might  inf luence cancer  outcomes.  This  is  a  very thorough effor t  to  

use  the best  techniques avai lable  to  measure  what 's  going on i t  wi th  

cancer  and pest ic ides  in  the  agr icul tural  environment .  

And the other  thing about  the  exposure is  that  EPA is  
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part ic ipat ing in  doing some  f ie ld  measurements  to  help val idate  the 


informat ion that 's  col lected by quest ionnaire . 


So this  s tudy s tar ted enrol l ing people  in  1993.  And as  you ' l l  

see  in  the  next  s l ide ,  the  enrol lment  cont inued up unt i l  1997.  And as  

soon as  they had people  enrol led and had f i l led out  their  

quest ionnaires ,  they s tar ted col lect ing information on cancer  incidents  

and mortal i ty  s tar t ing in  1994 through to  the  present .  

So for  this  s tudy,  the  exposure information col lected,  as  you ' l l  

see  in  the  next  s l ide ,  they col lected information on 50 individual  

pest ic ides .  And these were selected ahead of  t ime in  consul ta t ion 

with EPA. And as  you see on the next  s l ide,  they did three different  

things in  looking at  exposure.  And of  course  I  th ink I  ment ioned 

ear l ier  about  the  problem of  comparison.  The number  two problem 

with any pest ic ide s tudy is  measuring exposure.  And at  the  Nat ional  

Cancer  Inst i tute ,  they haven ' t  actual ly  gone out  and taken biological  

measurements  on each subject ;  but  they have been very careful  about  

get t ing information on durat ion of  use,  f requency of  use,  and intensi ty  

of  use .  And these are  three very different  types  of  things that  go into  

exposure.  

And the intensi ty  includes  appl icat ion methods,  protect ive 

equipment  that  the  workers  used,  work pract ices ,  whether  they might  
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have had a  sudden exposure,  an overexpose.  And they 've actual ly 


publ ished about  10 s tudies  on this  s tudy already.  I  ment ioned that  the 


prostate  cancer  was the f i rs t  and only s tudy on prostate  cancer. But 


there  are  10 other  s tudies  that  have been publ ished.  And i f  you go to 


the  web s i te ,  you can f ind out  about  the  50 s tudies  they have that  are 


ongoing based on this  huge t remendous effor t . 


This  is  the  largest  s tudy of  i t ' s  k ind ever  done.  I  don ' t  th ink I 've  

ment ioned the sample s ize  yet ,  but  i t  involves  90,000 commercial  and 

pr ivate  appl icators  and their  spouses .  One of  the  advantages  of  this  

s tudy is ,  l ike  the St .  Gabriel  s tudy,  they have been very good at  doing 

fol low-up.  Less  than 1 percent  lost  to  fol low-up.  And that 's  because 

they have a  var ie ty  of  address  regis t r ies ,  and they 're  doing everything 

they can to  fol low up everybody to  determine vi ta l  s ta tus .  

So again for  the  prostate  cancer  s tudy,  the  s tudy that  was just  

reported,  we have 55,332 males  in  the s tudy in  Iowa and North 

Carol ina,  commercial  and pr ivate  appl icators .  And the overal l  resul t  

was for  a t razine an odds ra t io  of  0 .94 for  those who used atrazine in  

the cohort  versus  those who had never  reported using at razine.  

And the confidence interval  on that  es t imate  is  0 .78 --  le t  me 

just  give i t  in  round numbers  - -  0 .8  to  1 .1 .  That 's  a  very narrow 

confidence interval .  And they didn ' t  jus t  s top at  that .  They also did a  
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tes t  for  t rend.  And I  adapted these - -  Dr.  Alavanja ,  who is  the  lead 


director  for  the  s tudy at  the  Agricul tural  Heal th  Study,  kindly 


provided these s l ides  by the way that  I 've  copied from that  I 've  just 


shown you. 


And in  the next  s l ide ,  I 've  adapted one of  his  s l ides  for  a  

different  chemical  for  a t razine.  In  the  next  s l ide ,  you can see the tes t  

for  t rend for  a t razine.  And you can see there  were 202 prostate  cancer  

cases  with  no exposure.  And then they have these f ive groups.  And 

the way they did i t ,  the  f i rs t  two groups is  one- third;  the  f i rs t  group is  

one- third;  the  second group is  one- third .  And then they took the third  

third  and divided i t  in to  three par ts ,  one-s ixth,  one- twelf th ,  and 

one- twelf th ,  to  real ly  tease  out  whether  high exposure might  have 

been a  factor. 

And as  you look at  the  numbers  there ,  you see that  they got  

fa i r ly  good numbers  of  cases .  Atrazine is  widely used,  so that 's  not  

unexpected.  And as  you look at  the  odds ra t ios ,  you don ' t  see  any 

evidence of  t rend.  And indeed,  the  l inear  tes t  for  t rend did not  show 

any s ignif icance.  I f  anything,  the  higher  exposure groups actual ly  in  

three and four  appeared to  have a  l i t t le  lower  point  es t imate .  But  on 

the other  hand,  the  interval  is  wider,  too,  the  95 percent  confidence 

interval .  
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So that  shows a  very different  resul t  f rom the St .  Gabrie l  plant  

s tudy in  the respect  of  no evidence whatsoever  in  a  group of  farmers  

that  would have s ignif icant  exposure but  very different  kind of  

exposure f rom the manufactur ing plant .  We' l l  ta lk  about  that  in  a  

moment . 

Let  me summarize,  f i rs t ,  the  three s tudies  that  we just  looked at .  

There  was the Alavanja  s tudy,  the  one that  we just  discussed,  with  the 

0 .9 ,  0 .8 ,  the  1 .1 ,  based on 364 cases  versus  202 that  had no exposure 

to  a t razine.  There  was the Louis iana manufactur ing plant  where,  i f  

you 're  jus t  ta lking about  - -  now here ,  I  jus t  se lected the plant  

employees .  I  d idn ' t  show you the resul t  for  the  contract  employees ,  

jus t  the  plant  employees .  And there  you see s ignif icance whether  you 

do a  comparison with  Louis iana s ta te  or  the  industr ia l  corr idor. And,  

again,  th is  includes  the through-1999 data .  Then we had the marginal  

resul t  f rom the Mil l  s tudy in  Cal i fornia .  

So our  conclusion,  EPA's  conclusion from al l  three of  these 

s tudies  is  that  the  avai lable  data  do not  support  a  l ikely re la t ionship 

between atrazine exposure and prostate  cancer. Again,  the  St .  Gabrie l  

s tudy had l imita t ions  to  prevent  rul ing out  a t razine as  a  potent ia l  

contr ibutor. But  on balance,  the  role  for  a t razine seems unl ikely. 

The Cal i fornia  s tudy we feel  is  inconclusive.  And the 
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Agricul tural  Heal th  Study did not  support  a  f inding of  r isk among 

farmers .  But  farmers  are  very different .  They have the opportuni ty  

perhaps for  intensi ty  of  exposure.  But  cer ta inly they don ' t  have the 

durat ion of  exposure that  the  manufactur ing plant  had.  So you need to  

take into  account  that  we 're  looking at  very different  exposure  

scenar ios  between those two s tudies .  

And that leads me to the two quest ions that we have for the 

Science Advisory Panel  today.  And everybody,  I  bel ieve,  has  a  copy 

of  the ful l  quest ion.  But  I  have copied just  an excerpt .  And just  to  set  

the  s tage,  we ' l l  read what  i t  says  here .  

"EPA has  concluded that  the  increase in  prosta te  cancer  

observed at  the  St .  Gabrie l  plant  workers  could be explained by the 

increase in  PSA screening for  these workers .  Due to  the lack of  

detai led exposure  analysis  based on job his tory and the l imited 

s ta t is t ical  power  due to  smal l  sample s ize ,  a t razine could not  be ruled 

out  as  a  potent ia l  cause but  a  role  for  a t razine seems unl ikely.  Please 

comment  on EPA's  conclusion.  Please ident i fy  any addi t ional  data  or  

addi t ional  analyses ,  par t icular ly  with  the St .  Gabrie l  cohort ,  that  you 

would recommend that  we look at ."  

Then the second quest ion is :  "Also,  please,  comment  on 

comparing the resul ts  of  the  epidemiology s tudy of  prostate  cancer  a t  
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St .  Gabrie l  to  the  resul ts  of  the  Agricul tural  Heal th  Study consider ing 

that  par t ic ipants  in  these two s tudies  were l ikely to  have experienced 

different  exposures .  Discuss  what  a  comparison indicates  about  a  

re la t ionship about  exposure  to  a t razine and prostate  cancer."  

Now, one of  the things I  would l ike to  ment ion before  I  

conclude is  that  we did get  a  le t ter  f rom the Nat ional  Resources  

Defense Counci l .  On July 7 they sent  EPA a le t ter  asking EPA to 

expand the scope of  issues  being considered at  today 's  meet ing.  The 

Nat ional  Resources  Defense Counci l  ident i f ied approximately 15 

s tudies  and reports  concerning atrazine and offered their  

in terpretat ion of  the  scient i f ic  s ignif icance of  this  information.  In  

addi t ion,  they requested that  several  addi t ional  quest ions  be posed to  

the  Panel  about  the  c i ted s tudies .  

Yesterday,  July 16,  EPA responded to  the Nat ional  Resource 

Defense Counci l  request  in  a  le t ter  explaining the basis  for  our  

decis ion not  to  broaden the scope or  the  charge before  the Panel .  EPA 

has made copies  of  both NRDC's ,  Nat ional  Resources  Defense 

Counci l 's ,  le t ter  and EPA's  response avai lable  to  the Panel .  And we 

have also placed copies  of  this  correspondence in  the publ ic  docket  

for  this  meet ing.  We understand that  NRDC has asked to  speak during 

the comment  per iod la ter  this  morning.  And we hope that  the  le t ters  
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wil l  be  useful  to  the Scient i f ic  Advisory Panel  as  you consider  the 


NRDC comments .  Thank you. 


DR. PORTIER: Thank you,  Dr.  Blondel l .  

Are there  any quest ions of  c lar i f icat ion from the Panel?  Dr. 

Roberts .  

DR.  ROBERTS: I  probably missed this  in  my reading.  In  the 

descr ipt ion of  the  St .  Gabrie l  s tudy and the s t ra t i f icat ion by exposure,  

did  that  include considerat ion of  personal  protect ive equipment  that  

might  be used by workers  in  different  areas? 

DR. BLONDELL: No,  i t  d id not .  

ATTY2:  So i t was based on some sor t of ant ic ipat ion of 

ambient  dust  levels ,  those kinds of  things? 

DR. BLONDELL: Correct .  

DR. ROBERTS:  But not what they would have worn as 

protect ion.  

DR. BLONDELL: Not  to  my knowledge,  no.  

DR. PORTIER:  Other quest ions? 

DR. REIF:  Dr.  Blondel l ,  in  your  presentat ion you referred to  

the nested case-control  s tudy that  is  underway on a  couple  of  

occasions.  Did you or  your  agency review the protocol  for  that  s tudy 

and comment  on i t  pr ior  to  the  ini t ia t ion of  the  s tudy in  Louis iana? 
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DR. BLONDELL: Only in  one sense.  We didn ' t  do a  formal  

comment .  We didn ' t  provide wri t ten comments  to  them about  their  

protocol .  But  when they ini t ia l ly  came and ta lked to  us  and presented 

what  they were planning to  do,  we did discuss  the key thing that  we 

wanted to  see which was the exposure data ,  improvement  on the 

exposure  analysis .  

DR.  REIF:  The Panel  was provided a  copy of  a  draf t  of  that  

s tudy produced by Exponent .  To your  knowledge is  the  s tudy ongoing 

as  the  draft  that  the  Panel  has  in  hands? 

DR. BLONDELL: Yes.  My understanding is  that  s tudy is  

underway. 

DR. REIF:  Thank you.  

DR. PORTIER: Dr.  Knobeloch.  

DR. KNOBELOCH: I  had a  quest ion about  the St .  Gabriel  plant  

s tudy. Has there  been any s ta t is t ical  power calculat ion for  that  s tudy, 

assuming,  for  example,  a  doubl ing of  r isk among the exposed 

workers?  

DR. BLONDELL: I  bel ieve some of  the peer  reviewers  may 

have done a  power calculat ion as  a  mat ter  of  fact .  I  can ' t  remember  

which one r ight  now. And that  would be a t tached to  the comments  to  

my review,  my January 2003 review. But  as  far  as  the  s tudy i tsel f  
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doing power calculat ions ,  I  don ' t  recal l  any. 

DR. PORTIER:  Dr. Bove. 

DR. BOVE: I 'd  l ike  you to  expand a  l i t t le  bi t  on why we're 

res t r ic ted to  evaluat ing just  prosta te  cancer  given the fact  there  was a  

recent  s tudy also a t  the  St .  Gabrie l  plant  that  found excess  mortal i ty  

with  non-Hodgkin 's  lymphoma and there  was a  s tudy done in  2001,  

looking at  a  sub-group of  non-Hodgkin 's  lymphoma f indings 

associated with  a t razine as  wel l .  

There  were,  in  the  previous Science Advisory Panel  back in  

2000,  we wanted the EPA to do a  bet ter  job of  evaluat ing the epi  data .  

And i t  would seem that  i t  would be important  to  evaluate  these as  

wel l .  So I  want  to  get  a  sense of  why a  res t r ic t ion to  prostate  cancer. 

DR.  BLONDELL: I  have some addi t ional  s l ides  that  I 'd  l ike  to  

show to help address  that  quest ion.  

And you ment ioned non-Hodgkin 's  lymphoma f i rs t ,  and that 's 

the  one that  has  the  most  s tudies .  So le t 's  go with  the very f i rs t  s l ide  

there .  Now, before  we get  - -  I  do have a  s l ide  a t  the  very end of  this  

that  wi l l  g ive what  occurred at  the  St .  Gabrie l  s tudy as  far  as  the  other  

cancers  are  concerned.  But  that  was one of  the comments ,  one of  the 

ear l ier  comments  f rom the 2003 --  I 'm sorry - -  the  2000 review by the 

Science Advisory Panel .  And I  was going to  look and quote  f rom what  
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they said .  But  anyway,  that  is  one of  the  things they said . 


The very f i rs t  s tudy that  sor t  of  led to  the concern about  

non-Hodgkin 's  lymphoma was the s tudy in  Kansas  by Shei la  Zahm, at  

the  Nat ional  Cancer  Inst i tute ,  e t  a l . ,  publ ished in  1986 in  the Journal  

of  the  American Medical  Associat ion.  The main resul t  of  that  s tudy, 

actual ly,  had more to  do with 2-4D.  And there  was an ear l ier  

Scient i f ic  Advisory Panel  review of  that  information.  

But  anyway,  for  a t razine there  was a  s ta t is t ical ly  s ignif icant ,  

somewhat  border l ine but  s ta t is t ical ly  s ignif icant ,  resul t .  However  

they didn ' t  f ind that  as  s t rong a  re la t ionship in  eastern Nebraska or  in  

Iowa and Minnesota .  And then they did a  combinat ion of  those four  

s tudies .  And here  I  do want  to  comment  on what  we came up with.  

The review of  that  s tudy did a  comparison taking al l  four  

s tudies  into  account  and found that ,  af ter  you adjusted for  exposure to  

other  pest ic ides ,  there  was no s ta t is t ical  re la t ionship,  that  they did not  

think atrazine.  And,  in  fact ,  that  was par t  of  their  conclusion,  which 

as  soon as  I  f ind i t  af ter  a  few minutes ,  I ' l l  maybe read i t  a t  a  la ter  

point .  I  don ' t  want  to  take up your  t ime by looking for  s tuff .  But  they 

did say that  there  was no s ignif icant  re la t ionship when you took al l  

four  s tudies  together. 

Now the next  s l ide on non-Hodgkin 's  lymphoma,  they also 
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looked at  women in  Nebraska.  Did not  f ind a  s ta t is t ical  re la t ionship 


there .  But  then there 's  a  new study or  a  fa i r ly  recent  s tudy that  came


out  two years  ago where they looked at  a  subtype of  non-Hodgkin 's


lymphoma.  And that  s tudy did f ind again a  border l ine associat ion but 


did f ind an associat ion with a t razine.  However,  they found f ive 


associat ions .  There  were f ive different  chemicals  in  that  s tudy that 


were associated with  a t razine. 


And so the comment was that more substant ia l or more analysis 

is  needed.  Quot ing from the s tudy,  "We found rela t ively s t rong 

associat ion between many agr icul tural  exposures  in  this  par t icular  

subtype."  But  they did not  adjust  es t imates  for  shared agr icul tural  

exposure.  So they are ,  in  a  sense,  se t t ing the s tage for  the  

Agricul tural  Heal th  Study which wil l  eventual ly  supplant  this .  

And in  the mortal i ty  s tudy at  the  St .  Gabrie l  plant  which was 

the - -  wel l ,  I  should say the f i rs t  one is  the  incidence s tudy. They had 

three cancers ,  and that  was not  s ignif icant .  And then the mortal i ty  

s tudy that  was done,  had been done ear l ier,  they had four  cases .  And 

that  was s ta t is t ical ly  s ignif icant  but  again very border l ine .  

And so looking at  a l l  the  non-Hodgkin 's  lymphoma cancer  

s tudies  together,  there 's  confl ic t .  We can ' t  say one way or  the  other  

what 's  going on.  And we know that  there  are  two s tudies  coming up in  
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the  near  future  involving the Agricul tural  Heal th  Study that  wil l 


real ly  help resolve this  confl ic t .  And so we decided not  to  br ing this 


part icular  cancer  forward. 


Now at  the  same t ime that  people  ta lk  about  spl i t t ing cancers ,  

for  example,  i f  we have a  subtype there  and i t  may turn out  - -  one of  

the  things they ' l l  do in  the Agricul ture  Heal th  Study,  they ' l l  look at  

that  subtype specif ical ly. But  there  are  a lso other  cancers .  Let  me 

give you a  quick overview of  those s tudies .  

Leukemia in  the Iowa Minnesota  s tudy that  was done,  they did 

not  f ind a  s ignif icant  re la t ionship.  In  the Mil l  s tudy in  Cal i fornia ,  

that  was not  s ignif icant .  Mult iple  myeloma,  no s ta t is t ical  

s ignif icance there .  There  were two separate  s tudies  in  Iowa that  

over lap.  And one is  reported.  The second one by Brumeistere  is  

reported as  an abstract .  And that  was not  s ta t is t ical ly  s ignif icant  for  

t r iazine use  

By the way,  in  these s l ides  I 'm giving you s tudies  that  involve 

e i ther  t r iazines  or  a t razine,  not  s tudies  that  involve herbicides  

overal l .  So that 's  the  hematopoiet ic .  

But  of  course  with  a t razine,  one of  the  concerns  has  been the 

endocrine disrupt ion.  And for  endocrine-rela ted cancers ,  the  key one 

that  the  panel  discussed was the ovar ian cancer  s tudy on the next  
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s l ide.  And there  we did have a  s ignif icant  excess ,  2 .7 .  And there  they 


used a  90 percent  ra ther  than a  95 percent  confidence interval .  And 


i t ' s  border l ine s ignif icant .  Had they used a  95 percent ,  i t  probably 


would not  have been s ignif icant .  But  in  any case,  that  was based on 


seven cases  and seven controls  that  were def ini te ly  exposed to 


t r iazines .  Three of  the  seven didn ' t  actual ly  know, recal l ,  whether 


they were exposed to  a t razine or  t r iazine specif ical ly. We just  know 


they worked in  crops where a t razine was used. 


And the second resul t  there ,  the  county correla t ion in  Kentucky, 

they developed an index based on dr inking water  sales  and acreage 

and did not  f ind a  re la t ionship.  But  that 's  another  one of  these 

ecologic  s tudies  with  is  subject  to  aggregat ion bias .  

Then for  breast  cancer,  again,  we have two ecologic  s tudies ,  

both in  Kentucky. And the f i rs t  one,  the  ear l ier  one,  1997,  by Ket te ls ,  

d id  f ind a  s ignif icant  increase.  And as  a  resul t  of  that ,  they did do a  

fol low up and developed more sophis t icated measures  and looked 

again to  see i f  they could show whether  high versus  low and did not  

f ind a  s ignif icant  re la t ionship.  

And then there  was a  s tudy of  tes t icular  cancer  that  was par t  of  

the  Mil l  s tudy. And they didn ' t  f ind a  s ta t is t ical  re la t ionship.  I t  was 

e levated for  Hispanic  males  but  not  necessar i ly  for  other  groups.  
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So that  covers  the  endocrine-rela ted cancers .  There  were a  

couple  of  others .  There  was one on brain cancer,  not  s ta t is t ical ly  

s ignif icant .  That  was again the Mil l  s tudy in  Cal i fornia .  There  were a  

couple  of  s tudies  that  commented on colon cancer,  t r iazine use in  

farmers .  And then the other  one on dr inking water  levels  in  Canada,  

not  s ignif icant .  Or  in  one case,  a  negat ive correla t ion.  

And,  f inal ly,  for  s tomach cancer,  a  posi t ive  correla t ion that  was 

s ignif icant ,  fa i r ly  s ignif icant ,  for  males .  The P value was .046.  

And then,  f inal ly,  le t 's  look at  the  St .  Gabrie l  plant  resul ts .  

And,  basical ly,  what  you have here ,  you have the problem of ,  I  th ink,  

of  the  occupat ional  mortal i ty  s tudy in  a  plant .  You have smal l  

numbers .  For  a l l  the  cancers  l is ted on the lef t -hand column,  there 's  an 

e levat ion but  not  s ta t is t ical ly  s ignif icant .  And the e levat ion of ten 

would go away i f  you removed even one case.  I t ' s  based on one or  two 

cases  a t  most .  

And on the r ight-hand s ide,  you have four  cases  where you have 

the opposi te .  You have a  reduct ion.  And my conclusion from looking 

at  th is  pat tern of  data ,  th is  is  not  outs ide the realm of  chance.  There 's 

nothing I  can say,  nothing more that  I  can real ly  say.  And,  therefore ,  

I 've  e lected to  recommend that  th is  not  be brought  to  the  Panel ,  

par t icular ly  in  view of  the  future  s tudies  that  are  going to  be coming 
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that  wi l l  look in  much more detai l  wi th  much larger  problems and 


avoid the problems that  we 've discussed.  Thank you. 


DR. PORTIER: I  wil l  a l low cont inued discussion of  this  for  a  

few more minutes .  But  s ince the Panel  doesn ' t  have these s tudies  in  

f ront  of  them for  a  detai led discussion,  I 'm not  sure  the Panel  can give 

you any type of  scient i f ic  comment  on your  presentat ion or  i ts  val idi ty  

or  nonval idi ty. I  wi l l  note  for  the  record that  we wil l  get  copies  of  the  

s l ides  and have them dis t r ibuted.  

Let 's  s tar t  wi th  Dr.  Hopenhayn,  and then we' l l  come around.  

DR. HOPENHAYN: Yes,  actual ly,  my quest ion or  comments  is  

not  re la ted to  the  presentat ion but  re la ted to  one ar t ic le  that  I  bel ieve 

was in  the package we received today which is  the  prostate  cancer  

paper  by Mil ls  and col league which is  a  case-control  s tudy of  prosta te  

cancer. And I  wonder  i f  the  Agency has  any comments  on that .  

DR.  BLONDELL: Let  me locate  my copy of  that  s tudy so I  can 

comment  proper ly  on i t .  

DR.  PORTIER: While  you 're  looking for  that ,  I ' l l  ask Dr. 

Handwerger. 

DR.  HANDWERGER: I  have a  quest ion other  r isk factor  among 

the people  - -

DR. PORTIER: Microphone,  please.  
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DR. HANDWERGER: --  in  the St .  Gabriel  of  family. Among 

the young people  who were the ones  who had the remarkably increased 

incidences ,  was there  a  increase of  family his tory of  prostate  cancer  

among those pat ients?  

DR. BLONDELL: I 'm sorry. Could you repeat  that  quest ion? 

DR. HANDWERGER: About  other  r isk factors  in  the St .  

Gabriel  populat ion who got  prostate  cancer,  I 'd  l ike  to  know about  

family his tory.  Par t icular ly  among the young people  who had the 

highest  r isk  to  develop prostate  cancer,  was there  an increased family 

his tory re la t ive  to  the  general  populat ion? 

DR. BLONDELL: I  don ' t  recal l  any discussion in  the s tudy of  

prostate  cancer  his tory for  those 17 cases .  So I  don ' t  have an answer  

to  that  quest ion.  I 'd  have to  go back and look,  and I  don ' t  recal l .  So I  

don ' t  know the answer. 

Let  me go back to  the ear l ier  quest ion,  though,  now,  i f  I  may,  on 

the s tudy that  jus t  came out  this  year  on prosta te  cancer  r isk  in  

Cal i fornia  farm workers .  One of  the  advantages  of  this  s tudy is  that  i t  

involves  the cohort  of  the  United Farm  Workers  Union.  And the 

comparison is  within that  cohort  as  to  whether  they were or  were not  

exposed to  a  pest ic ide.  

But  the way they measured whether  they were exposed or  not  
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exposed to  a  pest ic ide is  that  they selected 16 pest ic ides  in  advance 


and they got  data  on the tota l  pounds of  act ive ingredient  f rom the 


ear ly  1970s through the year  2000 for  these 16 pest ic ides .  And they 


selected them on the basis  of  whether  they were a  B2 carcinogen based 


on EPA's  evaluat ion,  Proposi t ion 65 in  Cal i fornia ,  which evaluates 


carcinogenici ty. And apparent ly,  I  th ink,  they also took volume of 


use into  account  as  wel l . 


And this  s tudy did not  look specif ical ly  a t  a t razine.  However,  i t  

d id  look at  s imazine.  One of  the  things - -  and for  s imazine,  they did 

have a  s ta t is t ical ly  s ignif icant  e levated r isk of  1 .5 .  Again i t  was 

border l ine.  The confidence l imit  was 1.02 to  2 .3 .  And one of  the 

problems I  have with  this  s tudy is  that  i f  you compare a t razine and 

s imazine in  Cal i fornia ,  i t ' s  confusing how come they didn ' t  do at razine 

again s ince the ear l ier  Mil l  s tudy had found a  s ignif icant  resul t  in  

black males  for  a t razine.  But  they didn ' t .  They didn ' t  include i t  in  the  

la ter  s tudy. And I  think the reason is  probably because of  the  fact  i t ' s 

jus t  not  widely used enough to  warrant  analysis  on.  

Simazine,  on the other  hand,  I  looked i t  up.  And there  are  over  

three-quar ter-of-a-mil l ion pounds appl ied in  one year. Pr incipal ly, 

over  half  of  that  was to  grapes  and ci t rus .  And grapes  and ci t rus  are  

two crops that  get  heavy pest ic ide usage,  par t icular ly  insect ic ides  and 
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fungicides .  Now the s imazine that  would have been used on these two 


crops was a  herbicide.  And the exposure would have been to  the soi l , 


not  to  the  fol iage,  not  to  the  grapes ,  not  to  the  t rees . 


And so the quest ion comes, wel l , the Uni ted Farm Workers that 

go to  these crops are  doing pr imari ly  thinning and harvest ing.  They 're 

not  doing --  they may be,  some of  them, doing appl icat ion.  And we 

don ' t  know, of  course,  who had which exposure.  But  we do know that  

there  were many other  pest ic ides  that  s imazine would be an indicator  

for.  So the fact  that  they just  looked at  the  16 and didn ' t  look at  a l l  

the  other  exposures  - -  I  mean,  there  are  so many other  things that  i t  

could have been that  they didn ' t  s tudy,  I  real ly  can ' t  put  a  lot  of  

weight  on a  s tudy l ike  that .  

DR. PORTIER:  Dr. Merr i l l 

DR.  MERRILL: I  a lso wonder  i f  they considered the mult iple  

comparison problem,  that  there  was an infla ted type or  the  probabi l i ty  

of  a  type one error  especial ly  given that  th is  was just  a  marginal ly  

s ignif icant  resul t  for  blacks .  And i t ' s  a lso interes t ing to  me that  i t  i s  

jus t  s ignif icant  for  blacks and not  s ignif icant  across  races .  

DR.  BLONDELL: Well ,  now you' re  ta lking about  the ear l ier  

Mil l  s tudy,  not  the  s tudy I  jus t  ta lked about .  

DR. MERRILL:  Right . 
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DR. BLONDELL: And you ' re  r ight .  The way they deal t  with  - -

in  the ear l ier  s tudy what  they did they only had s ix  pest ic ides  and,  a  

pr ior i ,  there  was a  suspicion of  carcinogenici ty. And that  was the 

just i f icat ion for  even though they had the mult iple  comparison 

problem. In  the la ter  s tudy,  they had,  you know, 16 again,  but  a  

pr ior i ,  some suspicion that  these were carcinogens.  

DR. PORTIER:  Dr. Isom. 

DR. ISOM: With regards  to  the St .  Gabriel  s tudy,  I  have two 

quest ions .  Firs t ,  i t  seems to  me that  not  only the level  of  exposure  

based upon job class i f icat ions  is  important  or  could be an important  

issue but  the  durat ion of  employment  in  that  posi t ion or  tota l  durat ion 

of  employment  in  the  plant .  Has that  been taken into  considerat ion? 

DR. BLONDELL: Yes.  The exposure measurements  that  I  

presented ear l ier  actual ly  do take into  account  both job category and 

the durat ion together  so that  they would cumulate .  That  was the par t  

of  the  second exposure method that  I  had up there  was to  cumulate  the 

exposure  and to  ass ign this  re la t ively arbi t rary value of  order  of  

magni tude difference so that  they could come up with  a  sum total .  

And that 's  what  resul ted in  ident i fying three cases  as  high exposure,  

four  medium, f ive low. 

DR. ISOM: Secondly,  looking at  the  information in  the 
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publ icat ion,  i t  considered employment  af ter  1985.  Was that  when the 

s tudy s tar ted?  Yet  the  plant  s tar ted product ion of  a t razine with  

t r iazines  pest ic ides  - -  when was i t?  - -  in  the  1970s.  

DR. BLONDELL: 1970.  

DR.  ISOM: So there 's  a  15-year  per iod before  the s tudy s tar ted.  

DR. BLONDELL: Right .  

DR.  ISOM: Has there  been any fol low-up on employees that  

perhaps were in  that  per iod of  t ime before  the s tudy was ini t ia ted that  

may have s topped employment?  

DR. BLONDELL: That ' s  an interest ing --

DR. ISOM: And moved on.  

DR. BLONDELL: Right .  

DR.  ISOM: Because these are  the longer  term people ,  aged 

employees  theoret ical ly  where you would see perhaps a  higher  

correla t ion of  prosta te  cancer. 

DR.  BLONDELL: I t  would be nice to  be able  to  do that .  That  

would be an ideal  s i tuat ion i f  you could.  But  in  order  to  do this  s tudy 

and do a  proper  comparison,  they wanted to  have a  sound l ike basis  for  

col lect ing the information.  And that  meant  they have to  re ly  on the 

Louis iana Tumor Regis t ry. And the general  consensus was that  unt i l  

- -  I  forget  the  exact  year  - -  1986 or  '87,  that  wasn ' t  uniformly in  place 
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around the ent i re  s ta te  to  the point  that  you would want  to  re ly  on any 


data  pr ior  to  those years .  So in  order  to  col lect  the  informat ion fa i r ly,


both on the comparison and on the workers  a t  the  plant ,  they had to 


wait  unt i l  that  tumor regis t ry  was up and running. 


DR. PORTIER: Dr.  Knobeloch.  

DR. KNOBELOCH: I  a lso have a  couple  quest ions about  the St .  

Gabrie l  plant  s tudy. The f i rs t  i s  regarding screening frequency.  And 

I 'm just  wondering.  I t  appeared to  me from what  I  read that  screening 

frequency was s imilar  among al l  three exposure cohorts .  And I  jus t  

wanted to  confirm that  that  was the case.  

DR. BLONDELL: Yes,  that  would be the case.  All  the 

employees  had,  as  far  as  we know, equal ,  over  90 percent .  

DR.  KNOBELOCH: My other  quest ion was,  i f  you look at  the 

prosta te  cancer  ra te  among the men that  were c lass i f ied as  low 

exposure,  how did that  ra te  compare i f  you did age and racial  

matching to  the  industr ia l  corr idor  of  Louis iana? 

DR. BLONDELL: We don' t  know. We didn ' t  have them 

calculate  prosta te  cancer  on that  basis ,  so  we don ' t  know the answer  to  

that .  That 's  one of  the  things that  the  nested case-control  s tudy 

should do,  however,  is  enable  us  to  say,  wel l ,  for  the  low,  what  is  

their  ra te  compared to  the  industr ia l  corr idor. Is  i t  equal ly  as  high? 
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And I  think the answer  would be,  you know, prel iminary information 

suggests  that  might  be the case.  But  we have to  wai t  and f ind out .  

DR. PORTIER: Dr.  Young.  

DR. YOUNG: Yes.  I t  appears  f rom the reading that  the PSA 

screening began at  a  high level  around 1992 or  1993.  I  was wondering 

i f  you knew if  there  were any plans  or  discussion about  subdividing 

the analysis  and looking at  those cases  that  were before  1993 as  

opposed to  those cases  that  were af ter.  I  know there  might  be a  

sample s ize  problem,  but  I  don ' t  know. Has there  been any discussion 

about  that?  

DR. BLONDELL: As a  mat ter  of  fact ,  there  most  cer ta inly has .  

And unfor tunately  the screening is  actual ly  ear l ier  than that .  I  th ink 

i t ' s  1989 that  i t  s tar ted.  And basical ly  a l l  the  prosta te  cancer  cases ,  

except  for  perhaps one or  two at  the  most ,  and I  have to  admit ,  I  

haven ' t  been able  to  double  check on a  couple  of  cases ,  but  basical ly  

for  near ly  a l l  of  the  cases ,  they did have PSA screening.  I  know what  

you 're  leading to  which is  wouldn ' t  i t  be  great  i f  we can compare the 

ones  that  did  have screening versus  the ones  that  didn ' t  and do a  

comparison.  But  unfor tunately  there 's  not  a  sample there  to  do that  

kind of  comparison.  

DR. PORTIER:  Dr. Bove. 
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DR. BOVE: Maybe I  don ' t  understand Table  4  in  the s tudy. 

There  i t  seems that  the  tes t ing real ly  gets  off  the  ground and tes ts  a  

high percentage of  workers  s tar t ing in  1993.  Before  that ,  hardly 

anyone is  tes ted in  any of  the age groups according to  Table  4 .  And 

then there  were a lso f ive cases ,  I  th ink,  of  prostate  cancer  with  about  

two or  so expected before  1993 --  or  four  or  f ive depending on which 

document  I  was reading at  the  t ime.  So I 'm a  l i t t le  confused as  to  why 

you keep saying that  the  tes t ing s tar ted in  earnest  in  1989 when the 

intensi ty  real ly  s tar ted in  1993 according to  this  table .  Am  I 

interpret ing this  proper ly? 

DR. BLONDELL: I 'm not  sure .  Let  me look at  the table  again.  

Actual ly,  we might  even pul l  up that  s l ide  so we can look at  i t .  That  

would be number  15.  

That 's  not  the  one that  gives  i t  by t ime l ine ,  though.  Let 's  see .  

DR. PORTIER:  I t 's s l ide 12. 

DR. BLONDELL: Yeah,  that ' s  r ight .  Well ,  again,  you ' re  r ight .  

I t  s tar ts  in  1989.  I  don ' t  have data  for  you.  And I  think there  is  data  

avai lable ,  actual ly,  in  an appendix to  the  technical  report  that  te l ls  the  

percent  employees  year  by year  that  were screened.  And I  would refer  

you to  that  table .  That 's  in  the  appendix to  the St .  Gabrie l  Technical  

- -  the  thick report ,  the  170 page document .  There  are  different  tables  
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at  the  end that  give the ra te  of  PSA screening for  the  cohort  through 


the  years ,  year  by year.


DR. BOVE: I  didn ' t  see  that .  But  is  i t  d i fferent  than the 

information provided in  Table  4  of  the  publ ished ar t ic le?  

DR. BLONDELL: Not  that  I  know of ,  no.  

DR. PORTIER:  Dr. Sandy. 

DR. SANDY: Just  a  fol low up with the quest ion Dr.  Young 

asked.  I  remember  reading,  maybe i t  was in  the  technical  report ,  that  

of  the  prostate  cancer  cases ,  they had about  f ive detected before  

screening s tar ted in  earnest  and then s ix  while  i t  was gear ing up and 

then another  s ix ,  i f  I  remember  correct ly,  in  the  las t  two years  of  

extension.  And I 'm wondering,  did  I  hear  you say that  a l l  but  maybe 

one of  the  prostate  cancer  cases  had PSA test ing screening? 

DR. BLONDELL: Yeah.  I  wi l l  say the information that  I 've  

seen in  the  report  except  for  a t  most  one or  two,  they al l  had 

screening,  yes ,  pr ior  to  diagnosis  of  their  prosta te  cancer. 

DR. SANDY: At  the plant .  

DR. BLONDELL: At  the plant .  

DR.  SANDY: Because that  doesn ' t  seem to correlate  with  the 

information presented in  Table  4  of  the  publ icat ion.  And then in  the 

appendix,  what  is  very few people  that  are  being screened in  those 
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ear ly  years .  I  wonder,  do you have information on the age of 


diagnosis? 


DR. BLONDELL: Well ,  there  may have been fewer  people  

screened in  those ear l ier  years .  But  the  few that  were screened were 

where they located the prostate  cancer  cases  is  my reading of  the  

report .  

DR.  MERRILL: Nat ional ly,  PSA screening took off ,  I  guess ,  

was approved by the EPA in '87,  '88.  

DR. BLONDELL: EPA doesn ' t  - -

DR. MERRILL:  I mean the FDA.  And Art ie Petoski did a s tudy 

that  showed about  21 percent  of  the  populat ion in ,  was i t  '89,  by that  

point  had adopted PSA screening.  By in  1992,  i t  was up about  30 

percent  according to  a  s tudy by Ed Cioni ,  i t  was up around 50 percent  

by '94.  And so even though the company offered PSA screening 

widely in  '92,  I 'm sure  qui te  a  few of  these men were receiving PSA 

screens pr ior  to  '92.  

DR. BLONDELL: Yes.  And the other  thing that  - -  one of  the 

other  s tudies  par t icular ly  I  remember  the  one in  Olmstead County in  

Minnesota ,  they noted that  there  was a  three-fold,  

three-and-a-half- fold,  I  th ink i t  was,  increase in  prosta te  cancer  

incidence that  they fe l t  was associated with  the increased detect ion 
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due to  the screening. 


And par t  of  my quest ion to  the Panel ,  then,  is  okay,  wel l ,  i f  you 

can screen 50 percent  and get  a  three-fold increase,  can you screen 90 

to  100 percent  and get  a  s ix-fold increase.  That 's  par t  of  the  quest ion 

that  we 're  asking.  

DR. PORTIER: For  the record,  the  previous commentor  was Dr. 

Merr i l l .  And I  would note  that  we 're  recording this .  And in  order  to  

get  the  minutes  s t ra ight ,  make sure  e i ther  I  announce your  names or  

you use i t  so  we get  i t  exact ly  r ight .  

Just  for  my clar i f icat ion on the issue we 're  ta lking about  here ,  

do you actual ly  know whether  the  prostate  cancers  that  were seen in  

the St .  Gabriel  plant  were ident i f ied through a  PSA screen,  confirmed 

through a  PSA screen,  or  ident i f ied in  some other  way in  terms of  

ini t ia l  d iagnosis  of  potent ia l  prosta te  cancer?  

DR. BLONDELL: I t  wasn ' t  spel led out  as  c lear ly  as  you 

phrased your  quest ion.  I  wish i t  had been so that  I  could say 

aff i rmat ively.  The indicat ion is  that ,  yes ,  the  way these cases  were 

ident i f ied was by that .  But ,  no,  I  don ' t  know the answer  to  that  

quest ion specif ical ly. 

DR.  PORTIER: Any other  quest ions for  c lar i f icat ion from the 

Panel?  Dr.  Symanski .  
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DR. SYMANSKI:  In  the supplemental  data  that  was received on 

the regular  employees  who were diagnosed with prostate  cancer,  was 

any information provided on whether  job t i t les  changed over  the 

worker 's  working his tory;  and i f  so ,  how exposures  were c lass i f ied 

par t icular ly  i f  the  job t i t les  were categorized into  different  job 

categories  based on proximity to  where a t razine was manufactured,  

handled,  or  packaged?  And then I  have another  quest ion.  

DR. BLONDELL: Yes,  they did,  cer ta inly,  take into account  

the  fact  that  people  would change jobs  f rom t ime to  t ime and 

recategorized them. And then did that  cumulat ion to  come up with  

what  percent  of  t ime did they spend in  a  job that  was high exposure 

versus  low exposure.  And then the other  thing they did was the 

second method.  Which again,  depending on what  the job t i t le  was,  

they might  have had a  job t i t le  that  was remote and then suddenly had 

one that  was high.  But  then they would cumulate  that  to  the t ime of  

prosta te  cancer  diagnosis .  

DR.  SYMANSKI:  The second quest ion,  as  I  understand i t ,  the  

exposure  data  that  were col lected at  the  plant  were col lected using 

what 's  commonly referred to  as  the "worse case sampling approach,"  

not  only workers  whose exposes  were presumed to  higher  were 

sampled most  of ten.  Was any information given as  to  how they came 
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up with the re la t ive rankings which I  th ink indicated about  a 


thousand-fold difference in  exposure between the lowest  to  the 


highest  job category? 


DR. BLONDELL: Was any information given on --

DR. SYMANSKI:  As to how those re la t ive rankings were 

determined? 

DR. BLONDELL: No.  No,  they were not .  

DR.  PORTIER: Any f inal  quest ions for  c lar i f icat ion?  Dr. 

Herr inga.  

DR. HERRINGA: I  have a  modest  amount  of  exposure to  

prostate  epidemiology s tudies  through a  s tudy that  we did in  Genesee 

County in  Michigan.  And I 'm sensi t ive  somewhat  to  the  race e thnici ty  

issue par t icular ly  as  i t  appl ies  to  Afr ican American populat ions .  And 

I  presume that  Tables  19 and 20 in  the Syngenta  report  break down the 

PSA tes t ing experience in  terms of  tota l  employees  and percent  tes ted.  

I t ' s  qui te  evident  i f  you look at  th is  high age group that  a  heavy 

amount  of  tes t ing occurred within the Afr ican American or  nonwhite  

workers  in  this  plant .  

That ,  again,  depending on --  I  don ' t  want  to  speak to  the 

progression of  disease and disease course  because that 's  not  my area 

of  exper t ise .  But  I 'm concerned a  l i t t le  about  the  es t imat ion of  these 
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s tandardized index rat ios  par t icular ly  i f  the  plant  worker  populat ion is  

substant ia l ly  different  f rom the s tandardized populat ion.  Have you 

seen the calculat ions  for  those indices? 

DR. BLONDELL: I 'm going to  say from what  I  know about  the 

demography of  Louis iana and the surrounding industr ia l  corr idor,  I  

would expect  that  they would be fa i r ly  s imilar.  There  wouldn ' t  be  that  

much difference.  

DR. HERRINGA: Okay. I t ' s  a  quest ion and a  concern.  Because 

we have cer ta inly  a  different ia l  ascer ta inment  bias  here  through the 

PSA screening mechanism for  Afr ican American men.  

DR. BLONDELL: Right .  

DR. HERRINGA: And that  would fol low the American Cancer  

Society  guidel ines  and plant  pol icy here  evident ly,  too.  I f  there  were 

in  fact  highly different ia l  employment  ra t ios  in  combinat ion with  this  

di fferent ia l  ascer ta inment  bias  - -  these  are  jus t  i ssues  that  I  don ' t  have 

explanat ions  or  I 'm not  going anywhere with  i t  o ther  than to  

unders tand this  f rom a mathematical  and an es t imat ion s tandpoint .  

DR.  BLONDELL: Right .  I t  cer ta inly could add to  the quest ions 

about  comparabi l i ty. 

DR. PORTIER: Dr.  Hopenhayn.  

DR. GOLD:  I 'm Dr. Gold. 
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DR. PORTIER:  I 'm sorry.  Dr. Gold. 

DR. GOLD: This  is  sor t  of  a  fol low-up to  Dr.  Sandy's  and 

Young's  quest ion.  When I  look at  the  2001 report  in  Table  20,  i t  

shows that  by 1994,  cer ta inly by 1995,  the  screening is  a t  100 percent  

for  everyone,  a l l  men,  over  45.  And I  think that  what  the  point  was 

that  was being made ear l ier  is  that  there 's  a  f ive-year  per iod of  '89 to  

'92 that  had f ive cases;  and in  a  f ive-year  per iod '93 to  '97,  that  had 

f ive cases .  And then just  a  two-year  per iod of  '98 to  '99,  jus t  two 

years ,  when they wil l  s ix  cases .  By then they were a l ready up at  ful l  

screening for  several  years ,  100 percent  screening.  

So is there some explanat ion?  Granted we 're missing 

denominators  and a  reasonable  way to  get  expected numbers  of  cases .  

But  why you would expect  in  half  the  amount  of  t ime,  less  than half  

the  amount  of  t ime,  to  see  an addi t ional  case  even? 

DR. BLONDELL: That ' s  a  very good quest ion.  I  hadn ' t  

not iced,  hadn ' t  focused on the t iming year  by year  l ike  that .  Yeah,  I  

don ' t  know. That 's  a  very good quest ion.  

DR. PORTIER: Okay. I  think we're  going to  move on.  There 's 

s t i l l  an opportuni ty  to  ask any remaining quest ions  as  we move into  

the discussion this  af ternoon.  But  I  th ink i t ' s  t ime we go ahead and 

proceed.  I t ' s  now 10 minutes  af ter  10.  We're  going to  go ahead and 
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1 take a  10-minute  break instead of  a  15-minute  break.  And we' l l  be  

2 back at  10:20 to  s tar t  the  publ ic  comments .  Thank you.  

3 [The morning break was taken; 

4 conference resumed at 10:22 a .m.] 

5 DR. PORTIER: Thank you al l  for  coming back from break.  Our 

6 f i rs t  se t  publ ic  comments  in  morning wil l  be  presented by Syngenta  

7 Crop Protect ion and their  expert  panel .  Dr.  Charles  Breckenridge,  I  

8 assume,  wil l  in t roduce the members  of  the  panel  and their  aff i l ia t ions .  

9 I 've  been told  that  you would l ike  to  run through the ent i re  panel  

10 before  we have quest ions  from the SAP.  And I  assume they wil l  a l l  s i t  

11 up here  when we s tar t  the  quest ion and answer  per iod.  I  would note  

12 that  you take down your  notes  on quest ions,  and we' l l  come back to  a l l  

13 of  the presenters  a t  the  end.  Dr.  Breckenridge.  

14 DR. BRECKENRIDGE: Thank you.  I 'm Charles  Breckenridge.  

15 I 'm a  senior  researcher  Syngenta  Crop Protect ion,  and I 'm here  today 

16 to  discuss  the prostate  cancer  quest ions  that  are  before  the SAP.  We 

17 have with us  a  number  of  people ,  both f rom the human safety 

18 assessment  group,  who pr incipal ly  worked on the mode of  act ion 

19 research for  a t razine.  And our  ent i re  epidemiologic  panel  who was 

20 charged with the task of  conduct ing the case-control  s tudy. In  fact ,  I  

21 would invi te  those panel  members  to  come to  the table  r ight  now so 
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that  we can proceed in  an eff ic ient  way once we get  into  the 


presentat ion.  So i f  you ' l l  jus t  give us  a  minute . 


While  they are  coming to  the  table ,  I ' l l  jus t  in t roduce who the 

members  are .  And I ' l l  le t  the  chairmen of  the  subgroups actual ly  

introduce their  own panel  members  as  we proceed through this .  

As I  had discussed,  we had two pr incipal  groups of  act ivi t ies  

associated with  a t razine.  We had a  long t ime act ivi ty  associated with  

mode of  act ion research.  And we had a  number  of  expert  advisors  who 

helped design and conduct  and interpret  s tudies  in  mode of  act ion 

research.  Some of  that  was discussed in  the year  2000.  And we're 

going to  present  a  l i t t le  bi t  more today re la t ive  to  the  prosta te  cancer  

and the quest ion of  plausibi l i ty  of  get t ing a  prosta te  cancer  effect  wi th  

a t razine.  

Just  to  run through this ,  Dr.  Simpkins  is  chairman of  the panel .  

And he wil l  be  speaking today for  that  group:  Dr.  Mel  Anderson,  Dr. 

Brusick,  Dr.  Eldr idge --  next  s l ide please - -  Dr.  Steven Safe ,  Robert  

Sielken who is  here  today as  wel l ,  James Swengberg,  Lee Tyrey from 

Duke.  

And now I  wil l  go just  br ief ly  to  the second group of  experts  

that  we have today.  And this  is  an independent  group of  science who 

were charged with the quest ion of  conduct ing and designing and 
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in terpret ing the case-control  s tudy. This  group is  headed up by Dr.


Mandel .  The members  of  the group are  Dr.  Adami,  Dr.  Coldi tz ,  Dr.


Hessel ,  Dr.  Past ides ,  Dr.  Smith,  and Dr.  Tr ichopoulos .  All  of  these 


individuals  are  here  except  for  Dr.  Coldi tz ,  and they wil l  be  avai lable 


for  detai led quest ions  as  we get  there . 


Briefly  our  plan for  this  morning is  to  t ry  to  go with  some 

eff ic iency and speed through a  ra ther  complicated set  of  information.  

I 'm at  the  introduct ion r ight  now. Dr.  Simpkins  wil l  fol low with a  

br ief  discussion of  biologic  plausibi l i ty. We expect  that  should take 

about  a  tota l  of  15 minutes .  Then Dr.  Mandel  wil l  review some of  the 

information that  Dr.  Blondel l  has  a l ready presented re la t ive to  the  

Delzel l  Epidemiologic  s tudy. We wil l  fol low up with Drs .  Adami and 

Trichopoulos  ta lking br ief ly  about  PSA screening bias .  Drs .  Hessel  

and Smith wil l  actual ly  present  the  resul ts  of  the  case-control  s tudy 

which we have just ,  by the hard work of  these gent lemen,  managed to  

get  this  put  together  for  this  day 's  meet ing.  And,  f inal ly,  Dr.  Past ides  

wil l  comment  on the Ag Heal th  Study and summarize the overal l  

v iewpoint  of  the  expert  panel .  

We wil l  then be avai lable  for  quest ions  on any and al l  quest ions  

that  the  Panel  might  have here .  We noted several  quest ions  this  

morning for  which we probably do have the answers ,  and we' l l  come 
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back to  those.  And perhaps those that  were answered this  morning 


maybe could be readdressed to  us . 


Basical ly,  beginning in  2000,  the  Science Advisory Panel  

considered a  mode of  act ion re la ted to  the occurrence of  cancer  in  the  

female  Sprague-Dawley rat .  And f i rs t  most  important  point  about  this  

considerat ion is  that  there 's  not  a  genotoxic  mode of  act ion operat ing.  

And that  is  important  for  not  only mammary cancer  in  the  ra t  but  a lso 

for  a l l  cancers  in  humans.  And we just  wanted to  a t  least  make the 

Panel  aware of  that  decis ion both by the SAP and the EPA. 

In  regard to  the specif ic  cancers  in  the female  Sprague-Dawley 

rat ,  there  was a  mediat ion through a  pi tui tary-hypothalamic axis  

effect .  I t  t ranslated to  higher  exposure to  endogenous es t rogen which 

people  bel ieve would not  occur  in  the human under  these condi t ions .  

And,  therefore ,  the  female  Sprague-Dawley rats  resul ts  were 

considered unique and not  re levant  to  humans.  At  that  t ime,  the  SAP 

and the EPA concluded that  a t razine should be c lass i f ied as  not  l ikely 

to  be a  human carcinogen.  

We are  now going to  turn to  the  a t tent ion the animal  bioassay 

work re la t ive to  the  prosta te  specif ical ly. And we have a  large bat tery 

of  s tudies  where prostate  was cer ta inly par t  of  the  examinat ion.  And 

in  a l l  of  these s tudies ,  except  for  perhaps one that  we have seen,  the  
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prostate  is  not  indicated to  have been a  target  organ.  

There  are  shorter- term studies  a t  h igher  doses ,  specif ical ly  

developmental  s tudies ,  where we do demonstrate  an effect  of  a t razine 

on the male  reproduct ive system. And specif ical ly  Dr.  Zerkin f rom 

Johns Hopkins  Univers i ty  in  col laborat ion with us  has  conducted a  

s tudy on high doses  of  a t razine to  male  development .  And we 

observed reduced tes tosterone levels ,  prosta te  weight ,  and a  delay in  

onset  of  puberty  as  demonstrated by a  delay in  preput ia l  separat ion.  

This  has  been descr ibed extensively by us  as  wel l  as  by EPA scient is ts  

in  the  Research Triangle  Park.  

Secondly,  a lso in  that  group at  the  Research Triangle  Park,  

Stoker,  e t  a l . ,  conducted a  s tudy where they observed prostat i t is  in  

male  ra ts  that  had been exposed --  or  not  exposed to  a t razine but  

whose dams have been exposed to  a t razine during lactat ion.  And the 

interpretat ion of  this  f inding was that  the  effect  on the mother  was 

consequent  to  a  prolact in  reduct ion.  And that  prolact in  reduct ion 

impaired lacta t ion,  in  fact ,  in  these animals ;  but  i t  a lso,  according to  

the  interpreta t ion that  was rendered,  caused a  fa i lure  of  t ransfer  of  

prolact in  to  the  rodent  through the mother 's  milk .  And that  had 

secondary effect  la ter  in  t ime on the prosta te .  

We have presented a  paper  today that  discusses  the role  of  
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prostat i t is  and prostate  cancer  in  humans for  your  considerat ion. 


Just  so  you have a  concept  of  the  dosimetr ics  re la t ive to  these 

no-effects  level  in  animal  s tudies  versus  the  expected point  es t imates  

of  exposure coming from different  sources  in  the environment ,  we 

s tar t  wi th  an LD50 for  the product  of  about  3090.  The mode of  act ion 

research s tudies  general ly  are  conducted in  the range of  100 to  300 

mil l igrams per  kg.  And these are  short -durat ion s tudies ,  which,  i f  you 

at tempted to  adminis ter  those compounds at  those levels  for  long 

durat ion,  the  animal  would not  survive.  So these mechanis t ic  s tudies  

are  effect ively done at  very high doses .  

The longer  term studies  that  are  typical ly  done in  toxicology are  

done at  more modest  doses .  And the no-effect  levels  for  the  most  

sensi t ive  s tudies  conducted are  represented there .  

And i t  should also be noted as  far  as  human cancers  in  the 

prostate ,  the  rodent  isn ' t  a  par t icular  good model .  The dog is  the  only 

other  species  that  gets  prosta te  cancer  spontaneously other  than man.  

Rodent  models  can be developed to  e laborate  prostate  cancer  under  

special  condi t ions  especial ly  with  mutagenic  substances  and 

promoters  combined.  

In  regard to  exposure  opportuni ty,  point  es t imates  of  product ion 

worker  exposures  coming from the ur ine monitor ing program which 
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people  have probably read about  and some of  the background mater ia l .  


We  made a  guesst imate  of  range of  possible  doses  in  those product ion 


workers  f rom those ur ine monitor ing programs.  And I  should say that 


urine monitor ing and the character izat ion of  internal  dose for  a t razine 


i s  based on a  fa i r ly  good and sol id  knowledge about  metabol isms and 


metabol i tes .  In  some of  these s tudies ,  we have up to  30 percent  of  the 


to ta l  appl ied dose accounted for  as  we 're  calculat ing or  back 


calculat ing tota l  a t razine dose as  measured by 24-hour  ur ine 


col lect ion. 


In  regard to  pest ic ide handlers ,  because the Ichouse s tudy has  

been underway and is  underway,  the range of  exposure in  those 

individuals  is  obviously less  as  indicated here .  I t ' s  for  a  shorter  

durat ion of  t ime during the year. These point  es t imates  here  are  based 

on a  s tudy we did in  Iowa and a  second s ta te  which I  don ' t  remember  

off  the  top of  my head.  But  there 's  approximately 125 workers  there  

where we col lected 24-hour  ur ine samples  over  three days.  And these 

are  the  es t imates  of  a t razine burden in  those individuals .  

You can see that  we 're  looking at  approximately two to  three 

orders  of  magni tude difference between the no-effect  levels  and the 

highest  expected exposure  for  agr icul tural  workers  and product ion 

works.  
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With respect  to  incidental  exposure  via  dr inking water  and diet ,  

the  differences  are  as  many of  seven orders  of  magni tude between no 

effects  and the occurrence of  exposure.  

Final ly,  jus t  to  conclude re la t ive to  this  sect ion which has  to  do 

with  toxicology and plausibi l i ty,  we perceive that ,  i f  anything,  there  

would be reduced androgenic  s t imulat ion of  high doses  of  a t razine on 

the prostate ,  and we would expect  that  there  would be actual ly,  i f  

anything,  a  decrease prostate  cancer  r isk.  There 's  large margins  of  

exposure between human exposure and the no-effect  levels  f rom these 

animal  s tudies .  And that  a lso comes to  play into  considerat ion in  

terms of  re la t ive  r isk .  

I ' l l  turn the presentat ion over  now to Dr.  Simpkins  who wil l  

e laborate  a  l i t t le  bi t  more on some of  the  animal  data .  And then we ' l l 

go to  Dr.  Mandel .  

DR.  SIMPKINS: What  I ' l l  be  present ing is  real ly  the resul t  of  

now approaching a  decade of  work on the par t  of  our  mode of  act ion 

panel ,  f i rs t ,  to  deal  wi th  females  toxici ty  issues  and then la ter  wi th  

male  issues .  

In  2000,  the  Scient i f ic  Advisory Panel  as  wel l  as  the  EPA 

agreed that  this  was the l ikely mode of  act ion by which at razine was 

affect ing reproduct ive funct ion in  ra ts .  Atrazine appears  to  be 
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working at  the  level  of  the  hypothalamus through most  l ikely 

neurotransmit ters  or  neural  pept ides  to  have two major  effects .  One is  

to  reduce the secret ion of  GnRH, or  gonadotropin re leasing hormone,  

which thereby secondari ly  reduces  LH secret ion and in  males  resul ts  

in  a  reduct ion in  tes tosterone secret ion.  

A second act ion descr ibed by Dr.  Ralph Cooper 's  lab is  that  

a t razine appears  to  increase act ivi ty  of  tuber i l  and fendibular  

dopamine neurones which then reduce secret ion of  prolact in .  And 

then that  reduces  a  t rophic  inf luence in  males  on the prostate  gland.  

The panel  assessed in  males ,  and that 's  what  wil l  be  presented 

today,  a  var ie ty  of  potent ia l  mechanisms or  modes of  act ion of  

a t razine.  And we wil l  conclude at  the  end of  this  that  th is  is  the  most  

l ikely mode by which at razine is  having i ts  affects ,  i f  any,  on prostate .  

Now, there  have been conducted a  var ie ty  of  subchronic ,  

chronic ,  oncogenici ty,  and reproduct ive s tudies  using both rodent  

models  as  wel l  as  dog models .  Test ing concentrat ions  of  a t razine up 

to  25 to  50 mil l igrams per  ki logram per  day.  And in  some s tudies ,  for 

as  long as  two years .  

To date  there  have been 14 s tudies  in  rodents  and four  s tudies  in  

dogs.  And the overal l ,  the  observat ions  that  have been made are  on 

organ weights  and his topathology. And today we ta lk  s imply about  
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the  tes tes  and prostate .  In  a l l  those s tudies  with  one except ion at  one 


very high dose,  a  thousand par ts  per  mil l ion,  there  were no effects  of 


atrazine on organ weights .  There  were no his topathological 


observat ions in  the prostate .  And in  none of  the  s tudies  was there  any 


evidence that  prosta te  cancer  occurred in  the  rodents  or  in  dogs. 


The panel  recommended that  a  ser ies  of  s tudies  be conducted to  

look specif ical ly  a t  a t razine effects  in  developing male  ra ts .  And so 

Barry Zerkin a t  Johns Hopkins  Univers i ty  designed;  the  panel  

reviewed,  revised.  And then he conducted a  s tudy in  which atrazine 

was dosed to  male  Sprague-Dawley rats .  Doses  ranging from 1 to  two 

hundred mil l igrams per  ki logram from post-natal  days 22 to  47.  

Animals  were sacr i f iced on day 48,  24 hours  af ter  the  las t  a t razine 

dose.  And then a  var ie ty  of  indicators  of  male  reproduct ive funct ion 

were assessed,  and the resul ts  are  summarized here .  

At  doses  of  a  hundred mil l igrams per  ki logram per  day or  

higher,  the  observat ion was that  there  was a  reduct ion in  serum and 

intra tes t icular  tes tosterone;  there  was a  decrease in  ventral  prosta te  

and seminal  vesic le  weights ;  there  was a  decrease in  the  serum 

luteinizing hormone;  a  decrease in  sperm count ;  and a  decrease body 

weight .  

And these are  the data  or  par t  of  the  data  f rom that  s tudy. And 
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shown in  the top two panels  are  ventral  prosta te  and seminal  vesic le 


weights ,  again a t  the  hundred to  200 mil l igrams per  ki logram per  day 


doses .  There  were reduct ions in  weights  of  those two 


androgen-responsive t issues .  Consis tent ly  a t  those two doses ,  there 


was a  s ignif icant  reduct ion in  serum tes tosterone.  And at  the  highest 


dose only,  there  was reduct ion in  sperm count  in  these animals . 


Now the panel  noted that  the  doses  of  a t razine a t  which these 

reproduct ive effects  were happening were a  hundred to  200 mil l igrams 

per  kg.  And those were the same doses  a t  which body weight  gained 

during this  cr i t ical  developmental  per iod was happening.  So we 

recommended that  a  s tudy be done in  which the body weight  gain 

reduct ion was matched by pair  feeding a  separate  control  group.  And 

these are  the data ,  the  matching of  body weights  a t  the  end of  the  

s tudy to  that  seen when atrazine was adminis tered.  

And the quest ion being asked here  was what  par t  i f  any of  those 

reproduct ive effects  were contr ibuted by this  reduct ion in  effect ively 

growth of  the  animals  over  this  per iod.  

And the resul ts  are  summarized here .  There  was in  the food 

res t r ic t ive  group a  s ignif icant  decrease in  both serum and 

intra tes t icular  tes tosterone.  Most  of  the  reduct ion in  androgen levels ,  

c i rculat ing androgen levels ,  could be accounted for  by the weight  gain 
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reduct ion seen during development .  And most  of  the  reduct ion in  

prosta te  and seminal  vesic le  weights  as  wel l  as  in  serum LH levels  

were a lso secondary to  the weight  reduct ion.  

And here are the resul ts from that s tudy.  This is for 

int ra tes t icular  tes t icular  tes tosterone levels .  That  is  the  amount  of  

hormone in  the tes tes .  This  is  the  reduct ion seen with  a  hundred 

mil l igrams per  ki logram per  day of  a t razine.  This  is  a  reduct ion 

achieved by s imply matching body weights  to  those in  the a t razine 

group.  The same is  t rue for  serum tes tosterone,  where not  a l l ,  but  a  

good par t  of  that  reduct ion seen appears  to  be secondary to  body 

weight  loss .  

Seminal  vesic le  weights  were reduced s imilar ly  as  were ventral  

prosta tes  and serum luteinizing hormone when the a t razine animals  

were paired for  body weight  gain reduct ions.  

Now,  mode of  act ion of  a t razine.  This  s l ide shows the 

regulat ion of  tes t icular  tes tosterone secret ion.  The hypothalamus is  

the  ul t imate  regulator  of  the  tes tes  in  males  through,  again,  th is  GnRH 

secret ion,  which s t imulates  anter ior  pi tui tary gonadotropes  to  secrete  

LH.  LH then acts  on special  cel ls  in  the  tes tes  cal led Leydig cel ls ,  

which in  response make and release tes tosterone.  Testosterone then 

feeds back on both the pi tui tary and the hypothalamus.  This  is  a  
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negat ive feedback loop.  And the tes tosterone then shuts  off  this  axis .  

The observat ion from a var ie ty  of  s tudies  is  that  a t  a  NOEL of  

50 mil l igrams per  ki logram per  day of  a t razine which,  by the way,  is  

a t  least  a  thousand t imes higher  than the expected maximum human 

exposure to  that  herbicide,  a t razine blocks the re lease of  GnRH from 

the hypothalamus.  Secondari ly,  reduces  LH secret ion,  which then 

reduces  secret ion of  tes tosterone.  And we bel ieve i t ' s  th is  reduct ion 

in  tes tosterone that  accounts  for  the  reduct ion in  androgen-responsive 

t issue weights  in  those animals .  

Now, the panel  went  through a  ser ies  of  i terat ive thinking 

processes  and review of  the  l i terature  to  ask the quest ion,  i f  a t razine 

were doing a  number  of  other  things in  this  loop or  in  the effects  of  

tes tosterone on androgen-dependent  t issue,  would we get  - -  we can 

predict  the  resul ts  that  we would get  and are  they the same as  the  

empir ical  resul ts  that  have been generated in  s tudies .  

And this  is  used as  one example of  f ive or  s ix  processes  that  we 

looked at .  Here  the proposal  is  that  a t razine is  in terrupt ing the 

negat ive feedback of  tes tosterone on the hypothalamus or  pi tui tary 

depicted by these red l ines .  Now if  that  happens,  the  fol lowing would 

occur.  You would get  an increase in  secret ion of  LH; and,  

secondari ly,  an increase in  the secret ion of  tes tosterone.  One would 
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see an increase in  weight  of  the  tes tes  and the prostate  i f  a t razine were 

working on this .  

The fact  is  that  one sees  the  opposi te ,  that  is ,  a t razine is  

decreasing LH and tes tosterone and decreasing the weights  of  

androgen-responsive t issues .  And through al l  of  these processes ,  we 

came to  the conclusion that  a t razine is  indeed affect ing re lease of  

GnRH; and that  LH,  tes tosterone,  and changes in  reproduct ive t issues  

are  secondary to  that  mode of  act ion.  

Now, the conclusions of  the  panel  re la t ive to  male  reproduct ive 

effects  of  a t razine are  indicated here .  The l ikely mode of  act ion is  in  

the hypothalamus or  pi tui tary with  a  reduct ion in  GnRH; secondary 

reduct ion in  LH and then tes tosterone.  High doses  of  a t razine do 

indeed reduce tes tosterone levels  in  male  ra ts .  The reduct ion in  

androgens are  not  a  r isk  factor  in  prostate  cancer. In  fact ,  the  

opposi te  is  t rue.  And this  is  supported by a  var ie ty  of  c l inical  data  

because the major  c l inical  approach to  the  t reatment  of  prosta te  

cancer  is  to  t ry  to  reduce androgen s t imulat ion of  the  prosta tes  e i ther  

by reducing i ts  convers ion to  dihydrotestosterone through alpha 

reductase ,  by antagonizing androgen receptors ,  or  by shut t ing off 

re lease of  GnRH ei ther  with  agonis ts  or  antagonis ts .  

So our  conclusion is  that  we can ident i fy  no biological ly  
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plausible  mechanism by which at razine leads  to  an increase in  prosta te 


cancer.


DR. BRECKENRIDGE: Thank you,  Dr.  Simpkins.  We'l l  now 

turn the presentat ion over  to  the  chairman of  the  epidemiologic  panel ,  

Dr.  Mandel .  And he wil l  take us  f rom there .  Thank you.  

DR. MANDEL: Thank you,  Dr.  Breckenridge.  Mr.  Chairman,  

members  of  the  Panel ,  thank you very much for  the  punt  to  present  the  

resul ts  of  our  work.  I 'm going to  review br ief ly,  and I  wi l l  make i t  

br ief  s ince Dr.  Blondel l  did  a  very good job of  reviewing the St .  

Gabriel  plant  s tudy. Not  knowing what  was going to  be shown today, 

I  d id  prepare  an overview of  the publ ished s tudy at  the  St .  Gabriel  

plant .  I ' l l  run through i t .  I 'd  l ike  to  just  highl ight  a  few points ,  some 

of  which came up as  quest ions  during the ear l ier  presentat ion.  I ' l l  t ry  

to  respond to  some of  those as  best  I  can recal l  them in going through 

this .  

Then I  would l ike to  ask Drs .  Adami and Trichopoulos ,  both 

prominent  cancer  epidemiologis ts ,  who have worked in  this  area  for  

many years .  Dr.  Adami recent ly  has  publ ished in  the New England 

Journal  of  Medicine on prostate  cancer,  to  address  the issue of  the  

PSA test ing of  prostate  cancer. 

And then Dr.  Hessel  and Dr.  Smith wil l  provide the resul ts  of  
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the  nested case-control  s tudy. In  ant ic ipat ion of  this  meet ing,  we 


accelerated the work on that  s tudy and we are  able  to  share  you with 


today the resul ts  of  that  s tudy. And then Dr.  Past ides  wil l  provide 


some  summary  comment .


Just  a  quick comment  on procedure and how we carr ied out  this  

act ivi ty. Ini t ia l ly,  we reviewed the report  of  Dr.  Delzel l  on the 

epidemiologic  s tudy at  the  St .  Gabrie l  plan and addressed in  par t icular  

the  issue PSA test ing.  And we submit ted a  report  providing our  

f indings on that  evaluat ion.  And concurrent  with  that ,  we ini t ia ted the 

case-control  s tudy to  look at  exposure .  

In  the course  of  set t ing that  up,  we appointed a  scient i f ic  

advisory panel  changed by Dr.  Past ides ,  who is  the  dean of  the Arnold 

School  of  Publ ic  Heal th  a t  the  Univers i ty  of  South Carol ina,  the  

inter im vice president  for  research.  And the advisory panel  consis ted 

of  Dr.  Past ides ,  Dr.  Tr ichopoulos ,  Dr.  Adami,  and Dr.  Smith,  who is  

wel l  renowned in  the area of  re t rospect ive exposure  assessment  in  

these kinds of  undertakings.  

So i f  I  may,  I ' l l  go through this  fa i r ly  quickly s ince you 've seen 

most  of  this .  But  I  would l ike  to  just  highl ight  a  few things.  

The background the Novart is  Crop Protect ion plant ,  a lso known 

today as  Syngenta ,  began in  1970.  There was an unpubl ished s tudy of  
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cancer  incidences  f rom  '85 to  '93 that  was referred to  ear l ier  by this 


panel  reported f ive observed prostate  cancer  cases  and two expected.  


The PSA test ing program qui te  unique in  my experience to  have been 


in t roduced a  program that  ear ly  and to  have been so successful  in 


get t ing vir tual ly  a  hundred percent  of  the  men to  par t ic ipate  least  once 


in  the program. The current  s tudy was publ ished in  November  of 


2002.  And the s tudy largely was focused on t rying to  evaluate  the 


impact  of  the  PSA tes t ing program on the increase in  prostate  cancer 


incidence. 


The exposure c lass i fy  c lass i f icat ion,  and this  is  what  was used 

in  the publ ished s tudy. This  does  not  re la te  to  what  we did in  the 

case-control  s tudy. But  as  Dr.  Blondel l  ment ions,  there  were three 

groups essent ia l ly,  the  company employees ,  the  contract  product ion 

employees ,  and the contract  maintenance employees .  These were the 

three groups that  were used by Dr.  Delzel l  in  analyzing the resul ts  of  

the  s tudy. 

I t  was a  re t rospect ive core  incidence s tudy from  '85 to  '97.  

They subsequent ly  had reports  on some addi t ional  cancer  cases  in  '98 

and '99 that  Dr.  Gold referred to .  To construct  the  cohort ,  they used 

computer ized records  and hard copy corporate  records .  They had 

detai led informat ion on job t i t le  and work areas  for  the  Novart is  
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employees .  These are  data  they reviewed,  but  they did not  abstract  

and did not  use  them in the s tudy i tsel f .  2 ,213 workers  ident i f ied.  A 

few were e l iminated because they weren ' t  e l igible .  And there  were 

2 ,045 in  the core  for  analysis .  

The inclusion cr i ter ia ,  th is  issue about  1985 just  to  c lar i fy,  that  

individuals  who worked from 1970 were included in  the s tudy. To be 

el igible ,  they had to  be res ident  of  Louis iana in  1985.  So the s tudy 

does  include to  the  response to  the  quest ion ear l ier,  i t  does  include 

workers  who worked there  pr ior  to  '85 and lef t  so  long as  they were 

res ident .  They had to  be res ident  in  '85 in  order  to  be e l igible  for  

detect ion in  the  tumor regis t ry. The tumor regis t ry  was the pr imary 

means used to  detect  incidence cases  of  cancer  f rom  '85 through '97.  

These were selected because they worked in  jobs  involving the 

potent ia l  contact  wi th  t r iazines  or  precursor  chemicals .  And this  

def ines  the three groups.  The company employees  worked any t ime 

s ince 1970;  the  contract  product ion employees ,  any t ime s ince '77;  

contract  maintenance employees ,  any t ime s ince 1983.  And the reason 

for  those dates  as  explained in  the paper  is  that 's  when the records  

were avai lable  through which they could ident i fy  the worker. 

As Dr.  Blondel l  pointed out ,  jus t  over  a  third  of  the workers  

were actual  employs of  the  company and about  two thirds  were the 
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contract  workers .  

For  the cancer  cases ,  they were diagnosed between '85 and the 

end of  '97 which were the years  for  which the Louis iana tumor regis t ry  

had incident  data  avai lable .  They focused only on invasive cancers .  

They excluded only the nonmelanoma skin cancers .  They had to  have 

been diagnosed af ter  s tar t ing work at  the  plant  and before  any known 

or  es t imated exi t  date  f rom Louis iana.  I  th ink the authors  of  the  paper  

did  a  remarkable  job of  t rying to  es tabl ish res idency,  used a  lot  of  

different  sources  such as  dr iver 's  l icense records ,  Lexus-Nexus,  death 

cer t i f icates ,  to  t ry  to  es tabl ish the res idency on a  par t icular  date  for  

everyone in  the cohort  who was no longer  act ively employed.  

The incident  cases  were ident i f ied,  as  I  ment ioned,  largely f rom 

the tumor regis t ry. They looked at  plant  medical  records .  The cases  

that  were ident i f ied through the plant  medical  records  were a lso in  the 

regis t ry. And they also checked death cer t i f icates .  And there  was 

death,  an esophageal  cancer  death,  that  was included.  The death 

occurred post  19 --  i t  actual ly  occurred in  1990.  And they made a  

decis ion,  based on an es t imate  of  survival  for  esophageal  cancer,  that  

the  case could have been diagnosed post  '85.  So there 's  an esophageal  

cancer  case  in  there  that  was ascer ta ined from the death cer t i f icate .  

They calculated the s tandardized incidence ra t ios .  They 
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compared the incidence ra te  of  the  cohort  to  that  of  the  general 


populat ion of  the  corr idors  as  Dr.  Blondel l  pointed out .  In  the report , 


they present  resul ts  for  both the s ta te  and the corr idor. In  the 


publ ished the paper,  they elected to  present  only the corr idor. This 


was largely used by the Louis iana Tumor Regis t ry. They thought  i t 


bet ter  represented the area f rom which the workers  would have been 


drawn and,  hence,  would be more comparable .  But  the  resul ts  te l l 


essent ia l ly  the  same s tory.


Here are  the  resul ts .  Again you 've seen these ear l ier.  There  

were 46 tota l  deaths  and 40 expected from al l  cancers .  I 'm sorry. 

Cases  not  deaths .  Prostate  you see the e levat ion,  the  SIR of  175,  the  

confidence l imits  l i f ts  which include 100 for  the  corr idor  comparison.  

And i t ' s  in terest ing to  note  that  i f  you subtract  the  prosta te  cancer  

observed and expected from the a l l -cancer  observed and expected,  

then the remainder,  which represents  a l l  o ther  cancers  observed and 

expected,  are  about  the  same. And you see that  the  increase in  

prosta te  cancer  is  largely in  the  Novart is  employees .  

The contract  workers ,  the  SIRs are  129 and 108 respect ively 

compared to  the employees  with  the 217.  So the 175 is  largely dr iven 

by the employee f inding.  

Dr.  Blondel l  showed you these data .  They 're  most  interest ing.  
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Drs.  Adami and Trichopoulos  wil l  comment  la ter  on the age issue.  


But you see in  par t icular  the  excess  is  dr iven by the cases  a t  a  younger 


age under  the age of  50,  par t icular ly  under  the age of  60.  And you see 


actual ly  a  def ic i t  based on only a  s ingle  case.  You would have 


expected almost  three in  the  men over  60 years  of  age. 


The authors  broke down the data  by year  s ince hire  to  get  an 

idea of  la tency and years  work to  get  an idea of  dose,  a  proxy for  dose,  

us ing durat ion,  years  of  employment .  And their  in terpretat ion of  

these data  was that  you do not  see  the pat terns  typical  of  an 

occupat ional  exposure where you 'd  see higher  ra tes  among those who 

worked on average longer  and might  be expected to  have a  higher  

dose.  So this  was an indicat ion to  them that  this  argued against  a  

work-rela ted exposure.  

They also looked at  employment  s ta tus .  And as  you can see,  

again,  the  excess  is  dr iven almost  ent i re ly  by act ive employee as  

opposed to  inact ive employees .  Of  course ,  the  act ive employees ,  you 

have to  be an act ive employee in  order  to  benef i t  f rom the PSA test ing 

program. 

So a  summary of  resul ts ,  the  SIR is  e levated at  175.  I t  was 

s ignif icant  s ta t is t ical ly  for  overal l  cohort  aged 50 to  59,  for  company 

employees,  age 50 to  59 and,  for  act ive employees.  Ten of  the e leven 
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observed cases  in  the publ ished s tudy occurred in  men with 10 or  more 


years  s ince f i rs t  h i re . 


PSA test ing program, i t  s tar ted in  '89.  I t  real ly  expanded by 

'93.  And the ra tes  of  tes t ing were exceedingly high from that  point  

forward.  I t  was offered to  a l l  men over  the age of  50.  I t  was offered 

ini t ia l ly  to  younger  men at  the  discret ion of  the  plant  physician.  In  

'94,  they offered a  digi ta l  recta l  exam to a l l  men age 40 and older. 

PSA was offered to  a l l  men age 45 and older.  And there  was a  

quest ion about  family his tory.  And Dr.  Blondel l  respond 

appropria te ly. We don ' t  have data  on family his tory.  I t  wasn ' t 

col lected to  my knowledge in  the s tudy. And I  have no data  other  than 

what 's  in  the  publ ished paper  or  the  report .  But  they were offer ing the 

PSA test ing to  younger  men 40 to  44 i f  they had a  posi t ive his tory of  

prostate  cancer  or  i f  they were Afr ican American.  So i t  may be that  

some of  the  three cases  that  were diagnosed in  the men under  50 may 

have resul ted --  may have.  I  don ' t  know. But  may have resul ted from 

individuals  with  one of  those r isk factors .  

The par t ic ipat ion was high overal l .  I t  was fa i r ly  low pr ior  to  

1993,  about  20 percent ,  but  probably re la t ive to  the general  

populat ion.  I t  may have been in  the s imilar  bal lpark.  After  '93 you 

see what  happened.  I t  approached a  hundred percent  in  men over  45,  
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38 to  43 percent  in  men aged 40 to  44.  And by the end of  '99,  the 


proport ion of  men in  the s tudy who had at  least  one PSA test ,  86 


percent  for  those who reached age 40 while  act ively working and 98 


percent  for  those who reached aged 45.  A remarkably successful 


program.


In  the paper,  they provided some data  on the s tage of  the  tumor 

based on the SIRD designat ion,  for  s tage,  local ized,  regional  and 

dis tant .  They pointed out  that  9  of  the  11 tumors  were local ized,  82 

percent ,  which was qui te  a  by the higher  than was what  seen in  the 

State  of  Louis iana.  Sixty-percent  of  tumors  in  the State  of  Louis iana 

were local ized.  And not  unl ike what  you see in  a  screening program is  

you see a  shif t  in  the  s tage towards ear l ier  s tage cancers .  

There  are  a  number  of  observat ions  that  the  authors  bel ieved 

were consis tent  with  the screening or  survei l lance effect .  There  was 

an unusual ly  young average age of  diagnosis  of  prostate  cancer. A 

median age of  51 in  the U.S.  The average age is  about  73.  All  the  9  

cases ,  of  the  11 cases ,  they had medical  information on 9.  And there  

was a  quest ion about  how many of  the cases  were screen-detected.  

And this  is  perhaps as  c lose was we can come to  an answer. Nine of  

the  case,  that  is  a l l  n ine for  whom they had medical  information,  were 

asymptomatic  a t  the  t ime of  diagnosis  suggest ing that  they were 
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probably screen-detected.  But  we don ' t  know for  cer ta in . 


Eighty- two percent  of  the  cases  were local ized at  diagnosis ,  an 

unusual ly  high percentage.  The increased incidence of  prostate  

cancer  was concentrated in  the company employees  who were act ively 

working.  And these men were more l ikely to  have worked for  the 

company longer  and,  therefore ,  had more opportuni t ies  for  PSA 

tes t ing.  

The medical  survei l lance of  these workers  may have been 

greater  than that  of  contract  workers  and that  of  the  general  

populat ion.  We cer ta inly know i t 's  greater  than the contract  workers .  

The authors  addressed the issue of  screening the general  populat ion.  

Their  conclusion was that  the  screening at  the  plant  was considerably 

higher  than the general  populat ion,  but  there  was no specif ic  data  for  

Louis iana.  They looked at  some other  s ta tes  l ike  Texas where I  

bel ieve the ra te  was 37 percent .  They then looked at  the  incidence 

ra te  over  t ime in  Louis iana and concluded that  Louis iana probably as  

a  s ta te  probably had a  lower  screening rate  than other  par ts  of  the  

country based on the pat tern of  incidence in  the s ta te .  

And,  las t ly,  they did have a  companion mortal i ty  s tudy with 

three observed deaths .  And I  bel ieve i t  was 3 .1  expected,  so there  was 

no excess  of  prosta te  cancer  mortal i ty  in  the  faci l i t ies .  
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So that 's  i t .  And I 'd  l ike  to  invi te  Drs .  Adami and Trichopoulos  

to  comment  in  the microphone.  

DR. ADAMI: Thank you,  Jack.  

My comments  wil l  be  br ief .  But  never theless ,  I  have wri t ten 

them down in  order  to  make sure  that  they adequately  ref lect ,  not  only 

my own scient i f ic  evaluat ion,  but  a lso that  of  Dr.  Tr ichopoulos  who 

has  read this  and approved i t .  

The approach to  screening heal thy populat ions  in  order  to  detect  

important  chronic  diseases  a l ready in  their  asymptomatic  phase is  a  

very complex undertaking.  This  complexi ty  is  of ten underest imated 

even within the heal th  professions.  With regard to  prostate  cancer, 

PSA test ing of  asymptomatic  men and the c l inical  management  of  the  

disease in  i ts  ear ly  s tages  has  been descr ibed as  the  most  controvers ia l  

area  in  contemporary oncology or  indeed in  contemporary medicine.  

Fortunately,  however,  there  seems to  be consensus within the 

scient i f ic  community  with  regard to  three issues  that  are  of  key 

importance to  our  discussion today.  Let  me address  these issues  

br ief ly. 

Firs t ly,  the  exis tence of  la tent  cancer  is  a  unique feature  of  

prosta te  cancer. Al though different  terminologies  are  used to  descr ibe 

this  phenomenon,  there  is  agreement  concerning i ts  fundamental  
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propert ies .  As men grow older,  an increasing proport ion of  them, 

ul t imate  50 percent  or  more,  wi l l  harbor  les ions  in  their  prosta te  gland 

that  appear  mal ignant  in  the  microscope but  never  grow and progress  

to  produce symptoms during their  l i fe t ime.  

Exis tence of  this  type of  les ion was documented in  autopsy 

s tudies  dur ing the las t  50 years .  Needless  to  say,  these les ions 

provide an enormous reservoir  of  tumors  that  may be potent ia l ly  

detectable  by screening tes ts .  

Secondly,  there  is  complete  consensus concerning the overal l  

object ive of  PSA test ing among asymptomatic  men.  The goal  is  to  

detect  aggressive,  potent ia l ly  le thal  cancers  a t  an ear ly  s tage when the 

cancer  is  s t i l l  confined to  the  prosta te  gland and the pat ient  can be 

cured by local  t reatment ,  surgical  or  radiotheraput ical .  

Thirdly,  a l though we don ' t  know yet  whether  PSA test ing can 

effect ively reduce prosta te  cancer  mortal i ty,  i t  i s  increasingly wel l  

documented that  the  PSA test  can advance the t ime of  diagnosis .  

Indeed i t  seems that  PSA tes t ing advances  the t ime of  diagnosis  more 

than most  other  screening tes ts  for  ear ly  diagnosis  of  cancer  in ,  for  

example,  the  breast  or  the  large bowel .  Avai lable  es t imates  indicate  

that  dur ing different  c i rcumstances  PSA tes t ing may detect  the  cancer  

f ive to  ten years ,  sometimes even longer,  before  the disease would 
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have surfaced cl inical ly.


The issues  just  br ief ly  introduced have an important  corol lary. 

Introduct ion of  PSA tes t ing entai ls  an increased number  of  detected 

prostate  cancers .  Indeed i f  no such excess  occurs ,  the  screening 

program cannot  serve i ts  purpose to  reduce mortal i ty. An increased 

number  of  detected cancers  is  a  necessary but  not  suff ic ient  condi t ion 

for  a  reduct ion in  mortal i ty. 

In  the context  of  prosta te  cancer,  th is  excess  number  of  

diagnosed cases  should be larger  than for  other  avai lable  screening 

tools .  And there  are  two reasons for  this .  Firs t ly,  as  we have heard,  

the  advancement  of  diagnosis ,  the  so-cal led " lead t ime,"  is  longer.  In  

other  words,  PSA test ing preempts  cases  that  would otherwise have 

been diagnosed in  the populat ion cl inical ly  within the next  f ive  to  ten 

years  or  perhaps even more.  

Second,  i t  i s  increasingly wel l  documented that  PSA tes t ing 

entai ls  detect ion also of  la tent  cancers .  This  over  detect ion of  

c l inical ly  i r re levant  cancers  maybe substant ia l .  

The quest ion is  how we can best  quant i fy  the excess  number  of  

prostate  cancers  that  should be expected fol lowing introduct ion of  

PSA test ing.  The ideal  source of  such information is  a  randomized 

t r ia l .  Because in  such a  t r ia l ,  the  randomizat ion process  guarantees  



1

2

3

4

5

6

7

8

9

10

11

12

13

14

15

16

17

18

19

20

21

93


that  the  two groups compared are  ident ical  in  a l l  re levant  aspects .  


Hence any difference in  prostate  cancer  incidence between the two 


groups,  the  screened and the unscreened,  can be uniquely a t t r ibuted to 


the  PSA test ing in  only one of  them.


Global ly,  two large scale  PSA screening t r ia ls  are  ongoing.  

One in  the United States  run by the Nat ional  Cancer  Inst i tute  and the 

other  in  Europe.  One month ago on June 18 the Journal  of  the 

Nat ional  Cancer  Inst i tute  in  this  country publ ished an important  paper  

f rom the Dutch component  of  the  European t r ia l .  This  paper  provides  

a  large amount  of  important  informat ion re levant  to  our  interpreta t ion 

of  prosta te  cancer  incidence at  the  St .  Gabrie l  plant .  

The durat ion of  fol low-up is  s imilar  in  the  European screening 

t r ia l  because i t  began in  1994 and fol low-up is  complete  through June 

2000.  During this  per iod,  a l together  1 ,241 prostate  cancers  were 

detected among the 21,000 men who received PSA test ing.  1 ,241.  In  

contrast ,  only 221 prostate  cancers  were diagnosed among the 21,000 

who were randomized to  receive no screening with PSA. Hence,  PSA 

tes t ing increased the number  of  cancers  a lmost  s ix-fold or  to  be exact  

by a  factor  of  5 .62.  So this  f inding emphasized why so much debate  

focused on the potent ia l  for  over  diagnosis  of  prostate  cancer  

fol lowing PSA test ing.  And i t  emphasized that  we shouldn ' t  be  



1

2

3

4

5

6

7

8

9

10

11

12

13

14

15

16

17

18

19

20

21

94


surpr ised to  f ind ear ly  excesses  of  up to  s ix-fold when PSA test ing is 


in t roduced. 


Another  aspect  that  may shed l ight  on this  is  the  age s t ructure  

of  the  cases  compared to  that  in  a  s i tuat ion without  screening.  And 

that 's  something that  Dr.  Tr ichopoulos  wil l  expand on now. 

DR. TRICHOPOULOS: Thank you,  Mr.  Chairman.  Thank you,  

Professor  Adami.  

The data  that  Dr.  Adami presented are  actual ly  most  valuable  

because they rely  on randomized set t ing.  Then I 'm going to  show you 

one interest ing thought  because they show what  has  actual ly  happened 

to  the United States  populat ion with  respect  to  prosta te  cancer  

incidents  af ter  the  gradual  int roduct ion of  screening.  And these data  

come  from SER program, the survei l lance,  epidemiology,  and then the 

resul ts  program. And these are  1975 down to  2000.  These are  a l l  

e thnic  groups together. These are  whites  and these are  blacks.  And,  

of  course ,  you can see that  in  every year,  the  blacks have almost  twice 

as  high incidence of  prostate  cancer. 

You can see that before screening was int roduced with PSA, the 

incidence of  whites ,  say,  was hovering around 15.  After  the 

introduct ion of  screening,  these are  young men,  less  than 65 years  old.  

And I  l ike  this  cut  off  point ,  65.  These are  young men.  But  this  is  
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re levant  in  this  incidence because that 's  the  group where the whole 


phenomenon appears  in  the St .  Gabriel  plant .  I t  was hovering around 


15.  And then PSA screening was introduced,  and then the incidence 

sky-rocketed to  58.  That  is  to  say at  least  four  t imes higher.  And 

among blacks i t  was hovering around 30.  I t  went  up to  110.  And 

remember,  these are  data  on tota l  populat ion that  cannot  possibly have 

achieved the c i rculat ion with  PSA tes t ing that  exis ted in  the St .  

Gabrie l  plant .  So probably by the t ime i t  reaches  that  c i rculat ion,  

these 58 wil l  become 70 or  80,  f ive ,  s ix  t imes higher  than i t  used to  be 

before  PSA. And these wil l  become probably over  150,  again,  f ive,  

s ix  t imes higher  than they used to  be which that  would indicate  the  

order  of  magni tude of  the  increase you see a t  the  plant  indicate  - -

what  I  t ry  to  say is  that  the  increase we have seen at  St .  Gabrie l  and 

Dr.  Blondel l  and Dr.  Mandel  represented so wel l ,  the  two and a  half  

t ime,  i t ' s  nothing real ly  that  surpr ises  me at  a l l .  Even i f  I  had an 

excess  of  four-fourth ,  four  t imes higher,  i t  would s t i l l  not  surpr ise  me. 

That  does  mean to  say that  I  expect  that  a t razine has  a  protect ive 

effect  against  prosta te  cancer. I  mean to  say that  even i f  the  effect  

was c loser  to  the  upper  confidence l imit ,  because you remember  these 

are  point  es t imates  and there  is  a  confidence interval .  I f  i t  were  even 

four  t imes higher,  i t  would s t i l l  be  qui te  compat ible  with  an effect  of  
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PSA screening.  I t  has  t remendous profound effects  which are  evident , 


and i t ' s  an evident  observat ion in  the United States  populat ion. 


Thank you very much.  

DR. MANDEL: Thank you,  Dr.  Tr ichopoulos .  We'd now l ike to  

present  to  you the resul ts  of  the  nested case-control  s tudy. The 

conclusion of  the  authors  in  the St .  Gabrie l  plant  s tudy was that  the  

excess ,  their  es t imat ion was,  l ikely due to  the PSA tes t ing;  but  they 

suggested this  s tudy be done.  And we embarked on i t  a  number  of  

months  ago.  And Dr.  Hessel  and Dr.  Smith wil l  now present  the 

resul ts  of  that  s tudy. Thank you.  

DR. HESSEL: Thanks,  Jack.  Mr.  Chairman,  commit tee  

members .  Can I  have the next  s l ide? 

The object ive of  the s tudy,  of  course ,  was to  examine the 

re la t ionship between prosta te  cancer  and occupat ional  exposure  to  

a t razine among the workers  a t  the  Syngenta  plant .  

This  was a  case-control  s tudy that  was nested in  the cohort  that  

we heard descr ibed a  couple  of  t imes this  morning at  the  Syngenta  

plant .  

We heard ear l ier  about  the  three different  groups of  workers  a t  

the  plant .  I  want  to  give you a  l i t t le  bi t  of  context .  The Syngenta  

workers  included those who were vir tual ly  a l l  of  them  management ,  
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adminis t ra t ive people  a t  the  plant ,  supervisors .  A lot  of  them were 

highly t ra ined technical  people  were Syngenta  workers ,  a l though there  

were some that  were involved in  the product ion act ivi t ies .  

The contract maintenance workers were general ly not ful l - t ime 

cont inuing employees.  They were of ten brought  in  during plant  

shutdown to  do rout ine maintenance or  other  maintenance act ivi t ies  as  

they arose in  the  plant  a l though some did work at  the  plant  year  round.  

The contract  product ion workers  were more l ikely to  work year  

round,  more l ikely to  work ful l  t ime.  Important ly,  most  of  the  people  

involved in  the packaging of  a t razine were the contract  product ion 

workers .  And this  is  where the exposures  were highest .  

We heard previously that  the  prosta te  cancer  excess  was l imited 

to  the Syngenta  workers .  Among the Syngenta  workers ,  there  were 14 

prostate  cancer  cases  through 1999.  The PSA screening was avai lable  

a lmost  exclusively to  Syngenta  workers  as  par ts  of  the  heal th  benef i t  

package.  There  were only a  few of  the contract  workers  e l igible  for  

that  program. 

And as  Dr.  Bove pointed out ,  and I  agree with you,  the large 

scale ,  widespread screening program real ly  begin in  earnest  in  1993.  

12 of  the  14 prostate  cancer  cases  among the Syngenta  workers  

were known to  the plant  medical  depar tment .  The other  two had been 
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ident i f ied by the Louis iana Tumor Regis t ry. They were not  known to  

the plant ,  nor  were they known to  us .  So i t  was the 12 that  were 

known to  the plant  medical  depar tment  who were the cases  for  this  

case-control  s tudy. 

The controls  were a lso drawn at  random from the Syngenta  

workers .  They were par t  of  the  or iginal  cohort ,  and they individual ly  

matched by year  of  bir th  and race.  By year  of  bir th  as  c losely as  

possible  not  to  exceed f ive years .  And the prostate  cancer  cases  were 

e l igible  as  controls  unt i l  their  date  of  the  diagnosis .  

The work his tor ies  were obtained from the plant  personnel  

depar tment .  The data  were abstracted,  bl inded to  case-control  s ta tus .  

For  each job in  the work his tory,  the  s tar t  and end dates  were 

abstracted,  the  job t i t le ,  and depar tment  informat ion.  

Exposure es t imates  were based on an extensive tour  of  the  

faci l i ty. A review of  a l l  exis t ing ai r  and monitor ing data ,  the  pol ic ies  

on personal  protect ive equipment ,  documentat ion on process  changes,  

and modif icat ions  in  vent i la t ion equipment .  

To give you an idea of  the  magni tude of  the  industr ia l  hygiene 

sampling at  the  plant ,  we see here  in  this  s l ide ,  there  were three t ime 

per iods that  were def ined.  Within each of  these t ime per iods,  the  

exposures  were re la t ively homogenous.  So we see the f i rs t  t ime 
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per iod,  '70 to  '78,  '79 to  '88,  and '89 to  '99.  

We not ice  is  i t  in  the  f i rs t  t ime per iod,  the  sampling was 

focused exclusively on the packaging department ,  PKG standing for  

packaging,  and tota l  dust  sampling.  In  the next  t ime per iod,  again a  

heavy emphasis  on the packaging department  where,  of  course ,  

exposures  were the highest  with  a lso some sampling being done in  the 

formulat ions uni t ,  Form,  the formulat ion uni t .  This  was where 

a t razine was actual ly  being produced.  

In  the most  recent  t ime per iod,  there  was a  shif t  in  focus f rom 

the monitor ing of  tota l  dust  to  moni tor ing at razine in  the  tota l  dust  

again with  an emphasis  on packaging but  a lso with  tes t ing being done 

in  the  formulat ions  uni t .  

In  the  1980s,  there  was a  ur ine monitor ing program introduced 

focused on the packaging workers .  The metabol i te  that  was being 

examined there  was not  specif ic  to  a t razine.  And so they would get  

people ,  for  example,  who had swimming pools  or  spent  a  lot  of  t ime in  

swimming pools  who had come up posi t ive.  So that  program was 

abandoned.  And la ter  they ident i f ied a  different  metabol i te ,  and that  

tes t ing was begun in  the 1990s.  So these data  were avai lable  to  us .  

On the basis  of  the  way the plant  works and the way people  

move throughout  the plant ,  we ident i f ied f ive exposure categories .  
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We looked at  those with  no exposure during their  normal  work 

act ivi t ies .  We looked as  those with  occasional  exposure but  whose 

normal  act ivi t ies  did  not  involve exposure.  These could have been,  

for  example,  engineers  who worked in  an off ice  most  of  the  t ime but  

occasional ly  had to  go down into the product ion areas ,  perhaps once a  

week,  perhaps a  couple  of  t imes a  month.  

There  were then those with  regular  exposure  to  lower  levels  to  

intermediate  levels  and to  higher  levels .  Among those with  exposure 

to  higher  levels ,  these were a lmost  exclusively in  the  packaging 

depar tment .  

What  we did then was to  take those people  in  the highest  

exposure  category in  the  ear l ies t  t ime per iods  and give them a re la t ive  

exposure intensi ty,  a  re la t ive exposure intensi ty,  of  10.  All  of  the  

remaining exposure  categories  and t ime per iods were then calculated 

re la t ive to  this  value of  10.  And you can see them here  in  this  s l ide .  

While  this  s l ide  is  up,  I 'd  ask Dr.  Smith to  speak about  the  

exposure  assessment .  

DR.  SMITH: One of  the things I 'd  l ike  to  point  out ,  and I 'm 

sure  you 're  aware,  is  that  the  exposure  assessment  is  a  very important  

aspect  of  this  s tudy and in  many ways the reason i t  was conducted.  To 

put  this  exposure assessment  in  context  for  those of  you who aren ' t 
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famil iar  with  this  type of  act ivi ty,  th is  was a  s ta te-of- the-ar t  exposure  

evaluat ion.  I t  involved a  very extensive effor t  to  gather  descr ipt ive 

data  on job tasks ,  on work locat ions,  so  that  we could ident i fy  the 

exposure opportuni t ies .  This  meant  that  we spent  hundreds of  hours  - -

not  me personal ly  but  the  group involved with  this  - -  col lect ing and 

analyzing the data  including meet ing with  re t i rees  and long-term 

employees ,  so  that  we could real ly  unders tand the nature  of  the  jobs ,  

where the exposures  were coming from, and ident i fy  the exposure 

opportuni t ies  which covered the range which you can see up there .  

The second point  I  want  to  make is  that  the  exposure 

ass ignments  were semi-quant i ta t ive  categorical  es t imates .  These 

numbers  are  arbi t rary.  They 're  real ly  intended to  indicate  the  rough 

rela t ive difference among the groups.  There  is  no --  there  are  no uni ts  

on them. They are  jus t  re la t ive .  

The data that we used to sor t of cal ibrate how big these re la t ive 

differences  were,  were the industr ia l  hygiene data .  And as  was noted 

ear l ier  by Dr.  Symanski ,  those data  are  not  the  basis  normally  for  an 

epidemiologic  s tudy. They 're  the  hazard control  and survei l lance 

program for  the company.  And as  a  resul t  of  that ,  most  of  the  

measurements  were made in  the highest  exposure  categories  and there  

were none in  the places  where there  wasn ' t  any expectat ion 
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overexposure.  

Because of  those l imita t ions ,  we used the data  where i t  was 

avai lable  to  essent ia l ly  make a  re la t ive  es t imate  of  this  exposure  

opportuni ty. How much intensi ty  difference there  might  be across  

these categories .  There  were no data  for  the  lowest  categories  as  I  

ment ioned,  so those are  based on the lowest  levels  that  we saw 

anywhere in  the  plant .  

Final ly,  we found these resul ts  to  be a  very robust  exposure 

matr ix .  There  are  large differences  across  the  exposure  c lass i f icat ion 

groups.  There  is  a  c lear  downward t rend over  t ime with the 

improvements  made in  the  industr ia l  hygiene control  program. They 

improved the personnel  protect ive equipment  to  reduce inhalat ion 

exposures  and skin contact ;  they insta l led a  decontaminat ion faci l i ty  

to  make sure  that  the  a t razine and other  mater ia ls  were not  carr ied out  

of  the  plant ;  and they did a  lot  of  work with  vent i la t ion controls  and 

engineer ing improvements  to  the  process .  

So I  think we can conclude that  we have a  fa i r  degree of  

confidence in  the differences  that  you see within the table .  And so 

with  that  comment ,  I ' l l  turn i t  back to  you,  Pat .  

DR. HESSEL:  Thanks, Tom. 

The review of  the occupat ional  his tor ies  gave us  341 unique job 
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1 t i t le ,  depar tment  combinat ions .  These 341 combinat ions  were 

2 class i f ied independent ly  by our  industr ia l  hygienis t ,  by the plant  

3 manager,  and by two long-term employees .  Again,  these were bl inded 

4 to  case-control  s ta tus .  

5 Of the 341 ini t ia l  combinat ions ,  agreement  was reached,  

6 consensus was reached,  on al l  but  86.  So for  75 percent  of  the  t i t les ,  

7 we were able  to  - -  three out  of  the  four  people  ra t ing i t  agreed on 

8 which of  those f ive categories  of  exposure this  job fe l l  in to .  We had a  

9 meeting,  myself  and the four  ra ters  to  discuss  this .  On the basis  of  

10 th is  meet ing we were able  to  resolve a l l  but  38 of  those.  

11 I t  was fe l t  that  i f  the  t ime per iod were avai lable  for  some of  

12 these combinat ions  of  job t i t le  and depar tment ,  they would be able  to  

13 confident ly  c lass i fy  them according to  the exposure category.  So 

14 those dates  were provided for  the  jobs  and an addi t ional  13 could be 

15 resolved in  that  way. 

16 The remaining 25 were reviewed by our  industr ia l  hygienis t ,  

17 again,  bl inded to  case-control  s ta tus  but  in  this  case  looking at  the  

18 ent i re  work his tory,  par t icular ly  focusing on the previous and 

19 subsequent  job.  And on the basis  of  that ,  a l l  25 could be resolved.  

20 However, there were 20 workers for whom packaging was 

21 mentioned on the work his tory without  an indicat ion of  whether  this  
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was powder  packaging or  l iquid packaging.  And i t  was an important 


dis t inct ion because the exposures  are  very different . 


These names were sent  to  two long-term employees  who 

consul ted as  necessary with  other  long-term employees  a t  the  plant .  

The names and t ime per iods were sent .  On the basis  of  this ,  15 of  

those could be resolved with confidence.  And the remaining 5,  that  

t ime was spl i t  between l iquid and powder  packaging.  

Three exposure indicators  were calculated for  each of  the  

people  in  the s tudy. One was length of  exposure,  s imply the number  

of  days of  exposure f rom the t ime that  they began working at  the  plant  

unt i l  the  day they lef t  or  unt i l  the  date  of  diagnosis  of  the  case or  a  

s imilar  date  for  their  matched controls .  

Time-weighted average exposure,  again,  throughout  the  ent i re  

durat ion of  employment ,  and then cumulat ive exposure.  Cumulat ive 

exposure being the intensi ty  of  exposure,  the  intensi ty  being that  

re la t ive intensi ty  score  that  we saw for  each job t imes the amount  of  

t ime spent  in  that  job summed over  a l l  jobs .  So that  was the 

cumulat ive exposure .  

Again,  these were calculated to  the date  of  diagnosis  of  the  case 

and to  that  same date  for  each of  the  cases  matched controls .  

When we calculated,  we calculated using al l  of  the  cases  and 
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controls ;  and we also,  to  evaluate  the confounding effect  of  the  PSA 

screening tes t ,  evaluated the subgroup that  was e l igible  for  the  PSA 

screening,  those being the people  who were employed in  or  af ter  1993 

and who had achieved at  least  age 45.  

I f  we look at  the  logic  behind viewing PSA screening as  a  

potent ia l  confounder,  what  we were t rying to  look at  is  a  re la t ionship 

between atrazine exposure and prostate  cancer. Now if  a t razine 

exposure was re la ted to  the PSA test ing,  and we bel ieve that  in  this  

case  i t  was,  because people  had to  have been at  the  plant  in  1993 and 

to  have achieved age 45 to  be involved in  the a t razine screening 

program. Therefore ,  we fe l t  that  there  was the possibi l i ty  of  a 

re la t ionship between atrazine exposure and PSA test ing.  

We heard ear l ier  by Drs .  Adami and Trichopoulos  that  there  

cer ta inly is  a  re la t ionship between PSA tes t ing and the ident i f icat ion 

of  prosta te  cancer. So given this ,  i t  appeared that  cer ta inly PSA 

test ing could have been a  confounder  in  this  group.  

We did two different  kinds of  analysis  in  this  group.  One was 

condi t ional  logis t ic  regression.  This  accounts  for  the  matching of  

cases  to  controls .  And we calculated odds ra t ios  in  those analyses .  

We also used a  general  l ineal  models  program to look at  the  

differences  in  the  means between the cases  and the controls  
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account ing again for  the  matching. 


We had then 12 cases  and 130 controls .  The number  of  controls  

per  case ranged from 3 to  14.  There  was only one case that  had three 

controls .  This  was somebody with a  very ear ly  year  of  bir th  and i t  

was only possible  to  match three people  to  that  person within f ive 

years .  The remainder  had between 10 and 14 controls  per  case.  

When we looked at  group that  was e l igible  for  screening,  11 of  

those 12 cases  were e l igible  for  screening,  that  is ,  they worked in  

1993 or  la ter  and had achieved at  least  age 45 and 60 controls .  

Notable  that  11 of  the 12 cases  had worked during the per iod of  

screening was avai lable  and only 60 of  the 130 controls .  The average 

age of  the  cases  and the controls ,  r ight  around 51 years .  

The resul ts  then of  the  general  l inear  models  analysis ,  th is  

represents  the  mean difference for  days of  exposure for  cases  minus 

controls .  So the posi t ive  number  here  means that  the  cases  had a  

longer  durat ion of  exposure,  s ignif icant ly  longer  durat ion of  

exposure ,  compared to  the controls .  Again,  th is  is  a l l  subjects  

included.  

When we focused on those who were e l igible for the screening 

program, the mean difference reduced to  a  minus 312 days,  meaning 

that  the  controls  actual ly  worked s l ight ly  longer  than the cases  
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al though this  difference was not  anywhere near  s ta t is t ical ly 


s ignif icant . 


When we look at  exposure  intensi ty,  again,  th is  is  a t  re la t ive  

exposure intensi ty  measure averaged over  the working l i fe ,  when we 

looked at  the  difference using al l  subjects ,  bear ing in  mind that  

exposure intensi ty  is  more or  less  t ime independent ,  we found another  

negat ive coeff ic ient  suggest ing that  the  controls  had higher  levels  of  

average intensi ty  compared to  the cases ,  a l though,  again not  

s ignif icant ly  so.  And we focused on the group that  was el igible  for  

screening,  s imilar  resul ts .  

When we looked at  cumulat ive exposure,  again this  is  exposure 

intensi ty  t imes durat ion summed over  a l l  jobs ,  we saw,  as  you would 

have expected given the previous resul ts ,  an excess  among the cases .  

Not  a  s ta t is t ical ly  s ignif icant  excess ,  but  an excess  among the cases  

when al l  subjects  were used.  When only those e l igible  for  screening 

were used,  we saw a minus 642 days again suggest ing that  the  controls  

had s l ight ly  higher  cumulat ive exposure,  a l though,  again,  nowhere 

s ta t is t ical  s ignif icance.  

When we did the logis t ic  regression analysis ,  th is  only deals  

with  those people  who were e l igible  for  the  screening program, we see 

with  durat ion --  and I  jus t  divided durat ion by a  hundred so that  the  
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odds ra t ios  were more easi ly  interpretable .  However,  we do have an 


odds ra t io  here  very close to  1  confidence interval  including 1,  qui te  a 


high P value. 


When we looked at  average intensi ty  of  exposure,  again,  th is  is  

the  actual  number.  You recal l  the  mean value was about  1  for  this .  So 

the odds ra t io  associated with  an increment  of  1  in  exposure  intensi ty, 

1 .054,  again not  s ignif icant ly  different  f rom the nul l  value.  

Cumulat ive exposure,  again,  divided by a  hundred,  an odds ra t io  

vir tual ly  ident ical  to  1 ,  not  s ignif icant ly  different  f rom 1.  

The s tudy had several  s t rengths  that  I  th ink are  very important .  

I t  was a  re la t ively new faci l i ty. They began operat ion in  1970.  As a  

resul t ,  the  work his tor ies  were very detai led and very complete .  In  

addi t ion,  there  was industr ia l  hygiene sampling from the s tar t .  This  

of ten isn ' t  found when you 're  deal ing with older  faci l i t ies .  And there  

were many samples  to  base our  exposure  es t imates  on.  

The basic  product ion process  a lso had not  changed very much 

over  t ime.  The people  a t  the  plant  were kind of  exci ted that ,  when 

they put  the  plant  in  place,  i t  actual ly  worked and they didn ' t  have to  

modify the process  very much over  t ime.  

The PSA screening program inst i tuted at  the  plant  gave us ,  I  

th ink,  a  unique opportuni ty  to  look at  the  potent ia l  confounding effect  
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of  the PSA screening. 


In  terms of  l imita t ions ,  I  th ink al though the industr ia l  hygiene 

data  were very good,  there  was very l i t t le  sampling in  non-product ion 

and non-packaging areas  and a  number  of  the people  worked in  those 

areas .  

The nature  of  the  sampling did change over  t ime.  You recal l  

that  in  the  ear ly  years ,  they were deal ing pr imari ly  with  tota l  dust  

sampling and the la ter  years  a t razine sampling.  And there  was very 

l i t t le  over lap between.  However,  as  you saw from the fact  that  

consensus was reached by at  least  three out  of  the  four  ra ters  in  75 

percent  of  the  job t i t les ,  we fe l t  that  we were able  to  capture  jobs  and 

ass ign exposure  es t imates  qui te  successful ly. The smal l  s ize  of  the  

s tudy is  of  course  an issue.  

To conclude,  af ter  we control led for  age,  race,  and PSA 

screening,  there 's  no evidence that  a t razine exposure  was re la ted to  

r isk of  prosta te  cancer  in  these workers .  Further,  the  excess  prostate  

cancer  incidence that  was found in  the s tudy by Delzel l ,  e t  a l . ,  was 

confounded by the PSA test ing.  

Thank you.  

DR. MANDEL:  Dr. Past ides . 

DR.  PASTIDES: Good morning to  the Panel .  We are  a t  the  end 
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of  our  formal  presentat ion.  I  am here  as  chair  of  the  scient i f ic  

advisory commit tee  that  provided overs ight  to  Dr.  Hessel  and his  

col leagues a t  Exponent  who conducted the nested case-control  s tudy. 

Our  commit tee  members  had two roles ;  f i rs t  to  provide technical  

advice to  the  invest igators ,  especial ly  in  the  design of  the  s tudy;  and,  

second,  to  ensure  independence of  the  scient is ts  f rom the Syngenta  

s tudy sponsors .  And,  indeed,  there  was no involvement  by company 

off ic ia ls  in  the  design,  analysis ,  or  interpretat ion of  this  s tudy. In  

fact ,  the  company did not  receive resul ts  of  the  s tudy unt i l  two days 

ago.  

I  th ink as  many of  you know, the s tudy was scheduled to  be 

reported in  September.  And indeed a  f inal  report  wi l l  be  made 

avai lable  in  September  and plans  for  a  manuscr ipt  to  be submit ted to  a  

peer  review journal  wil l  ensure  as  wel l .  Nevertheless ,  Dr.  Hessel  and 

his  col leagues did accelerate  the  ra te  of  the  analysis  and the 

interpretat ion;  and we do s tand by these resul ts .  They are  indeed 

off ic ia l  and wil l  not  change in  the  f inal  report .  

I  wish to  highl ight  br ief ly  some of  the resul ts  presented by Dr. 

Blondel l  very quickly f rom the Ag Heal th  Study ear l ier  today.  I  th ink 

this  is  a  par t icular ly  important  adjunct  to  the  nested case-control  

s tudy in  helping the Scient i f ic  Advisory Panel  render  i ts  conclusion,  



1

2

3

4

5

6

7

8

9

10

11

12

13

14

15

16

17

18

19

20

21

111


in  that  as  we know again,  i t  i s  indeed the largest  s tudy of  i ts  kind.  I t 


had over  55,000 males  who were fol lowed.  And the recent  report  by 


Alavanja  and col leagues demonstrate ,  in  fact  in  this  s l ide  r ight  here , 


that  there  was absolutely  no evidence for  any dose-effect  re la t ionship 


between atrazine exposure  and the r isk of  prosta te  cancer.


While  the nature  of  the  exposure  was s ignif icant ly  different ,  

obviously in  the  farm set t ing re la t ive to  the  manufactur ing set t ing,  I  

th ink a  major  reason why we are  concerned from a publ ic  heal th  

perspect ive about  any potent ia l  r isk  of  a t razine is  because of  i ts  

widespread use of  appl icators  in  the farm set t ing.  

And,  therefore ,  as  a  summary to  the Agricul tural  Heal th  Study, 

the  largest  prospect ive,  s tudy of  prostate  cancer  conducted among 

farm appl icators ,  again,  there  was no evidence of  dose response and 

also there  was no s ignif icant  effect  modif icat ion by whether  the 

appl icators  did  or  did  not  have a  family his tory of  prostate  cancer. 

In  conclusion,  therefore ,  the  St .  Gabrie l  s tudy,  the  or iginal  

s tudy by Delzel l  and col leagues,  reported an excess  f inding in  the 

incidence of  prosta te  cancer,  11 observed cases  re la t ive to  6 .3  

expected.  But  the excess ,  indeed,  the  cases  were confined to  younger  

men who were act ive company employees and who had extensive 

par t ic ipat ion in  a  PSA screening program. This  was underscored by 
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the  very ear ly  s tage of  cancer  among the men diagnosed for  whom 


medical  information was known. 


An extensive nested case-control  s tudy was,  therefore ,  

commissioned by Syngenta .  I t  was conducted by Exponent  scient is ts  

with  overs ight  f rom a univers i ty  based advisory commit tee .  The s tudy 

by Hessel  and col leagues incorporated an extensive exposure 

assessment  and found no evidence for  dose effect .  We bel ieve,  

therefore ,  that  the  f indings by Delzel l  and col leagues were l ikely due 

to  a  survei l lance effect  and that  there  is  no substant ive evidence to  

date  for  a  causal  re la t ionship between atrazine exposure  and r isk for  

prosta te  cancer. 

DR. BRECKENRIDGE: If  you wish to  address  the quest ions 

that  you may have to  the individual  speakers ,  you may do so.  I f  you 

don ' t  know who the quest ion might  be appropria te  for,  jus t  address  i t  

to  Dr.  Mandel  or  myself  depending on the whether  i t ' s  in  the area of  

the  epidemiology or  a  more general  quest ion for  me. Thank you.  

DR. PORTIER: Thank you very much,  Dr.  Breckenridge.  And I  

want  to  thank your  panel  for  remaining on t ime,  the  t ime al lot ted.  

Before  we go to  any quest ions f rom this  Panel ,  I  wanted to  know if  

there  was going to  be any addi t ional  wri t ten mater ia l  on the 

case-control  s tudy given to  the Panel  to  our  discussion this  af ternoon,  
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or  is  th is  the  mater ia l  we are  supposed to  work with? 


DR. BRECKENRIDGE:  Mr. Chairman, the s l ide sets that you 

have wil l  be  a l l  the  mater ia l  that  you have on the nested case-control  

s tudy. There  was one handout  that  the  epidemiologic  panel  prepared 

on the other  cancers  in  ant ic ipat ion that  there  could be some quest ions  

about  that .  And they might  be able  to  enter ta in  any quest ions  about  

those s tudies .  But  that  has  not  been the focus of  our  preparat ion.  

Thank you.  

DR. PORTIER: Thank you very much.  Dr.  Bove.  

DR. BOVE: I  am just  wondering i f  you also did analysis  where 

you looked at  the  exposure categories  you have in  one of  the  s l ides  

and looked at  the  odds ra t ios  for  each one of  those categories  or  did  

we just  do an looking --

DR. PORTIER: Dr.  Bove,  could you use the microphone,  

please .  

DR. BOVE:  I 'm sorry. 

DR. PORTIER:  And s tar t over. 

DR.  BOVE: You did an analysis  looking at  exposure as  a  

cont inuous var iable .  I  was wondering i f  you also computed odds 

ra t ios  for  the  exposure categories  l is ted on one of  the  s l ides  so that  we 

can get  a  handle  on what 's  going on in  these different  categories  of  
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exposure.  

DR.  HESSEL: If  I  understand your  suggest ion --  and I  would 

l ike  to  do i t  - -  would be to  look at  the  people  who had high exposure.  

For  example,  to  look at  those people  who were ever  or  never  in  the 

highest  exposure category or  perhaps length of  durat ion in  the highest  

exposure category versus  others .  And then do the same for  the  

intermediate  and --

DR. BOVE: Well ,  you did i t  before  in  the previous mater ia l  

submit ted.  

DR. HESSEL:  Yes. 

DR. BOVE: Right .  So I  was wondering why i t ' s  not  here ,  too.  

DR. HESSEL: Well ,  a  number  of  the people  var ied from one 

exposure  category to  another.  To do that  we could e i ther  categorize  

cumulat ive exposure .  Or  a l ternat ively,  look at  the  amount  of  e i ther  

ever-never  exposure in  one of  those categories  or  somehow look at  the  

amount  of  t ime in  the high-exposure category which might  be the most  

format ive.  

DR.  BOVE: Right .  Because as  you said,  these weights  were 

pret ty  arbi t rary. 

One other  quest ion about  that  table .  I  thought  I  heard i t  sa id  
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that  these per iods ,  these three t ime per iods,  are  re la t ively homogenous 


in  terms of  exposure.  But  I  unders tand that  in  1975,  for  example,  they 


had a  change in  the packaging;  they introduced automatic  bagging 


according to  the ar t ic le  that  was publ ished.  And in  the ear ly  80s,  they 


had more extensive vent i la t ion control .  So that  i t  would seem that 


these per iods aren ' t  exact ly  homogenous at  a l l .  Maybe there  is  some


spl i t  in  between. 


So can you go over  why you considered these to  be homogenous 

per iods? 

DR. SMITH: I  think that  homogenous in  the sense that  within 

the t ime per iod within a  category they tended to  have a  consis tent  

exposure.  When you do this  process  of  dividing up the t ime per iods,  

inevi tably there  are  - -  these are  real ly  not  sharp boundaries .  That ,  in  

fact ,  you would observe that  they would --  the  t rend is  r ight .  But  i t ' s 

not ,  in  fact ,  a  nice  sharp s tep.  So what  we t r ied to  do is  ident i fy  those 

factors  that  would most  affect  exposure and then set  the  s teps  there .  

I t  jus t  gets  too complicated to  reasonably do.  

DR. PORTIER: Dr.  Knobeloch.  

DR. KNOBELOCH: Yes,  I  have two quest ions.  My f i rs t  

quest ion is :  You've tes t i f ied,  and I  th ink over  the  years  have 

maintained,  that  a t razine,  i f  i t  i s  a  carcinogen,  i t  i s  not  a  carcinogen 
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as  an ini t ia tor  but  ra ther  as  a  promoter  via  a  hormonal  mechanism.  I 'm


wondering whether  or  not  in  any of  your  animal  s tudies  whether  you 


have tes ted at razine as  a  c lass ical  promoter,  i .e . ,  v ia  chronic  exposure 


fol lowing exposure of  the  animals  to  an ini t ia tor? 


DR. BRECKENRIDGE: We have not  conducted classical  

promotion s tudy in  the sense of  promotion in  regard to  the female  

mammary tumor response.  We bel ieve the promoter  was es t rogen,  the  

androgenous es t rogen that  was a t t r ibuted to  the disrupt ion of  the  

cycle .  

In  the case of  the males ,  in  fact ,  I  would say androgens would 

be reduced i f  anything and cer ta inly tes tosterone is  a  promoter  as  is  

DHT for  prostate  cancer. So we're  not  thinking of  a t razine as  a  

promoter  direct ly,  but  through i ts  mediat ion of  hormone mil ieu within 

the  animal  and in  the  female  Sprague-Dawley ra t  that  that  eventual i ty  

wil l  occur,  that  there  was more androgenous es t rogen exposure.  But  

we would not  have ant ic ipated that  in  the male .  And,  in  fact ,  our  data  

showed that  tes tosterone at  high doses  is  reduced.  

DR. KNOBELOCH: I ' l l  ask my second quest ion.  And that  is  

I 'm wondering why the men at  St .  Gabrie l  plant  were so intensively 

screened for  PSA. I  would suspect  that  s imply by offer ing i t  as  a  f ree  

tes t ,  you would not  get  100 percent  of  the  men to  come in  for  
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screening,  especial ly  not  in  men under  the age of  50 who presumably 

would not  be very concerned about  prostate  cancer. And I 'm also 

wondering whether  Novart is  does  this  extent  of  screening in  other  

plants  of  other  employees  who not  are  exposed to  t r iazines;  and i f  so ,  

whether  or  not  those men could be used as  a  control  group.  

DR. BRECKENRIDGE:  I ' l l answer the f i rs t par t of the 

quest ion,  and I ' l l  defer  the  second par t  to  Dr.  Mandel .  

In  regard to  the pol icy about  offer ing PSA screening,  this  is  a  

company-wide pol icy at  least  in  the  United States .  So that  there  are  

other  s i tes .  Our  Greensboro corporate  s i te  is  screened in  the  same 

manner  as  par t  of  the  same benefi t  program. Why individuals  chose to  

have that  screening is  obviously up to  the individual .  And obviously 

they perceive that  there  is  some benefi t  in  knowing than not  knowing.  

I ' l l  defer  the  second quest ion re la t ive  to  using that  s i te  as  an 

a l ternate  control  s i te  for  th is .  

DR.  HESSEL: I  would also l ike to  add,  i f  you knew the nurse  a t  

the  plant ,  you would understand why the program is  so successful .  

She 's  jus t  recent ly  re t i red.  And she 's  awesome.  And I  think i t  was 

largely through her  effor ts  that  the  program was as  successful  as  i t  

was.  

DR. PORTIER:  Is that the end of the answer? 
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DR. MANDEL: Your other  par t  of  the quest ion was could 

another  faci l i ty  be used as  a  control .  There  was actual ly  one of  the  

s tudies  the  Alabama group did where i t  included two faci l i t ies ,  I  th ink 

Alabama faci l i ty  as  I  recal l ,  and there  was no excess  of  prosta te  

cancer  in  that  s tudy. 

Whether  or  not  you could compare another  faci l i ty  would 

largely depend on the comparabi l i ty  of  the  two places .  Might  you 

have less  comparabi l i ty  i f  you go to  a  populat ion in  another  s ta te  

outs ide of  Louis iana than you would in  a  populat ion within Louis iana? 

I  th ink i t  gets  very diff icul t  to  decide what  might  be an appropria te  

comparison group.  Perhaps another  way to  look at  i t  was might  you do 

a  s tudy at  another  faci l i ty  to  see  i f  you see the same effect .  

DR. PORTIER:  That was Dr. Hessel , and then Dr. Mandel .  Dr. 

Reif .  

DR.  REIF:  This  quest ion is  for  Dr.  Adami and his  col leagues 

that  reviewed the PSA screening data .  

I  wonder  whether  your  group considered the cumulat ive 

incidence or  the  t ime course  of  the  detect ion of  new cases  in  your  

review. Screening at  the  plant  was vir tual ly  complete  for  men age 45 

by the years  1994 and 1995 according to  Table  4  of  the McClennan 

paper.  And yet  there  are  new cases  being detected,  s ix  in  1999 and 
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two in  1997.  And the quest ion,  when you did your  evaluat ion,  i t  was 


under  the general  idea of  could you account  for  a  doubl ing or  t r ipl ing 


in  the  expected incidence ra tes .  But  I  don ' t  recal l  that  you considered 


the  t ime of  development  of  these new cases  in  that  analysis .  And 


wonder  whether  you discussed i t  and what  your  interpretat ion of  these 


large numbers ,  re la t ive large numbers ,  of  incident  cases  in  the  very 


recent  t ime per iod might  be with  respect  to  ini t ia t ion of  PSA 


screening around 1993,  1994. 


DR. ADAMI:  We did not  discuss  that  in  any detai l .  Actual ly, 

the  paper  f rom which the data  were der ived provides  an enormous 

amount  of  information.  We thought ,  however  - -  and i t ' s  based also on 

a  model ing exercise .  We thought ,  however,  that  the  most  informative 

data  in  the  paper  were the  real  empir ical  evidence f rom the t r ia l  i t se l f  

about  the  cumulat ive number  of  diagnosed cases  in  the control  group 

and in  the PSA screening group.  And we considered that  par t icular ly  

informat ive s ince the t ime per iod of  fol low-up fol lowing the ini t ia t ion 

of  the  screening program was vir tual ly  ident ical .  I t  was f rom about  

'93 through '99 in  the St .  Gabriel  plant ,  and i t  was f rom 1994 through 

2000 in  the Dutch screening t r ia l .  

But  i f  we t ry  to  look at  th is  more deeply,  i t ' s  obvious that  there  

are  a  number  of  factors  that  inf luence the excess  of  diagnosed prostate  
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cancer,  including the sensi t ivi ty  of  the  process  which in  i tse l f  has 


several  different  components  such as  the cut-off  level  for  PSA, the 


diagnost ic  work-up of  posi t ive f indings,  the  way you take biopsies ,  e t 


cetera .  I t  depends on the pr ior  screening his tory.  I t  depends on 


contaminat ion of  the  control  group,  which was clear ly  exis tent  in  the 


Dutch screening t r ia l .  I t  depends on the interval .  And i t  depends also 


on the age range of  your  target  populat ion. 


And,  i f  anything,  the  Dutch t r ia l  indicates  that  the  lead t ime is  

higher  in  younger  ages  than in  older  ages .  So that  might  a t  least  in  

par t  be  an explanat ion why the SIR,  s tandardized incidence ra tes ,  

were i f  anything higher  in  the younger  age groups.  

So the dynamics  here  are  extraordinary complex,  but  we bel ieve 

that  the  cumulat ive number  within s ix  years  might  be af ter  a l l  the  

most  informat ive measure .  

DR. PORTIER:  Dr. Reif . 

DR.  REIF:  Can I  ask a  fol low-up quest ion then of  Dr. 

Breckenridge s ince you summarized those 17 cases  in  the 

supplementary data  that  you provided.  For  those recent ly  diagnosed 

persons,  diagnosed in  1998,  1999,  in  par t icular,  were these the resul t  

of  second screenings or  third  screenings of  individuals  who had been 

screened ear l ier  in  1993;  or  were these the ini t ia l  screenings of  those 
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pat ients  in  that  la t ter  t ime per iod? 


DR. BRECKENRIDGE: I ' l l  be  going from  memory here .  But  

some of  these cases  were detected by a  combinat ion.  And we had 

records ,  I  bel ieve,  for  nine individuals  where we actual ly  had the PSA 

values  over  t ime.  And some of  those individuals  had mult iple  years  of  

PSA values  where a t  some point  they exceeded the cr i ter ia  of ,  I  

bel ieve,  4 .  And at  that  point ,  then,  they went  through a  biopsy 

procedure.  

Other cases , i t might have been on their f i rs t ins tance.  So i t ' s a 

mixed group of  resul ts  there .  But  I  don ' t  have the exact  memory. 

DR. MANDEL: Hopeful ly  to  c lar i fy  and not  confuse.  And I  

have no par t icular  knowledge of  those s ix .  The program was offered 

annual ly  to  people .  People  may have gone through a  ser ies  of  

screening tes ts ,  been negat ive three or  four  or  f ive  t imes,  and then 

f inal ly  had a  cancer  detected.  PSA is  not  a  perfect  tes t .  

And also the t r igger  for  a  diagnost ic  work-up was largely based 

on a  cr i ter ion that  was set .  But  as  I  unders tand i t ,  sometimes for  

whatever  reason,  a  physician might  decide to  do a  work-up when i t  

was 3.5  and not  4 .  

So the PSA test  s imply br ings a  person into  a  diagnost ic  

procedure.  I t ' s  not  diagnost ic  in  and of  i tse l f .  Without  the  biopsy,  i t  
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won't  ident i fy  the  prosta te  cancer. So i t  was a  t r igger  point  for  the 


physician to  subsequent ly  do the fol low-up examinat ion which would 


lead to  the  biopsy.  So people  had mult iple  tes t ing in  this  faci l i ty. 


And I  expect  as  we cont inue to  t rack them, as  the  screening program 


cont inues  and the cohort  is  ageing --  you must  keep that  in  mind,  too.  


This  is  an ageing cohort .  They 're  moving into the higher  incidence 


ra te  - -  we ' l l  see  more and more cases  of  prosta te  cancer  evolve as  has 


been seen in  the United States . 


DR. PORTIER:  I 'm sorry.  I 'm going to make sure we 're very 

pointed in  our  answers .  So I 'm going to  t ry  to  paraphrase Dr.  Reif 's 

quest ion here  and see i f  you can give me a  good answer  for  i t  because 

I  th ink i t ' s  a  key quest ion.  

I  bel ieve Dr.  Reif 's  quest ion per ta ins  to  the issue of :  In  the 

very las t  two years  the  potent ia l  increase in  prosta te  cancers  due to  

the PSA screening should have been s t rongly at tenuated into the 1999,  

2000,  2001 t ime frame.  And yet  you 're  seeing in  1999 a  fa i r ly  large 

number  of  prostate  cancers  coming in .  Can we have a  direct  answer  to  

that  quest ion?  Do you know of  anything per t inent  to  that  issue,  and is  

that  point  important  or  not?  John,  that  was your  implicat ion,  wasn ' t 

i t?  

DR. REIF:  In par t , yes . 
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DR. TRICHOPOULOS: From when you have la tent  cancers ,  

which exis t  and they wil l  never  become cl inical  cancers ,  you may 

hope that  in  the or iginal  one or  two rounds of  screening you may 

capture  them. This  may be re levant  when you have the 80 or  85 years  

old when you have an excess  incidence which decl ines  la ter  on.  

However,  in  the younger  age group,  this  does  not  happen.  There 

you have real ly  several  cancers  that  tend to  be projectory that  may 

become paral le l  and never  become cl inical .  And several  cancers  that  

wi l l  become cl inical  and aggressive.  This  is  a  cont inuous process .  

We capture  real ly  the  or igins  of  these cancers .  

So as  soon as  you cont inue the screening,  you ' l l  be  captur ing 

the excess ,  le t 's  say,  50 percent ,  60 percent  cancers  that  you would be 

captur ing.  This  is  not  real ly  a  phenomenon where we ' l l  harvest  

everything ( inaudible)  and you capture  them al l .  

So you have a  cont inuous process  whereupon you capture  a  few 

cases  that  wi l l  never  become;  or  a  s lowly progression,  and you capture  

them ear l ier.  And this  generates  the  excess  incidence you can see 

there .  

The second process  is  that  occasional ly  you may need two 

screenings in  order  to  detect  cancer  because i t ' s  the  ra te  of  increase in  

the concentrat ion of  PSA that  becomes diagnost ic .  You have to  take 
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in to  account  how sharply they increase. 


DR. PORTIER: Dr.  Reif ,  d id  that  cover  your  points  wel l  

enough? 

DR. REIF:  I ' l l  accept  the  answers .  Thank you.  

DR. MANDEL:  Dr. Reif , there 's one more fact in the paper that 

a l l  the  s ix  cases  came through the medical  depar tment  of  the  faci l i ty. 

I t  may suggest  that  i f  they 're  known to  the medical  depar tment ,  they 

might  have been par t  of  the  screening program. 

DR. PORTIER: Dr.  Hopenhayn.  

DR. HOPENHAYN: I 'm going to  fol low up a  l i t t le  a lso on the 

issue that  Dr.  Reif  brought  up because I  was intr igued par t icular ly. I 

don ' t  know if  that 's  what  you were looking at .  But  one of  the graphs 

in  the supplementary information that  was sent  to  us  authored by Dr. 

Breckenridge.  And I  don ' t  know if  you have that  with  you.  But  I  

would l ike  a  l i t t le  bi t  of  c lar i f icat ion on the fact  that  there  were the  

s ix  addi t ional  cases  in  the  las t  two years  and the re la t ion to  what  here  

is  labeled as  percent  of  cases  with  f i rs t  PSA screening.  

My f i rs t  in terpretat ion of  this  graph was that  those cases  had a  

f i rs t ,  were having a  f i rs t  screening.  But  perhaps I  misread the graph 

in  here .  But  I  a lso wondered whether  what  the age of  these new cases  

were and what  the  length of  exposure  or  the  t ime s ince s tar t ing at  the  
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company was to  see i f  there  were any issues  of  la tency that  might  s tar t  

to  reveal  as  we progress  in  t ime.  

DR. BRECKENRIDGE: I  bel ieve you 're  discussing Figure 8  of  

the  October  31 report .  And there 's  two sets  of  data  being depicted on 

that  table  or  graph.  The cont inuous l ine  in  blue represents  the  

proport ion or  percent  of  cases  a t  d i fferent  points  in  t ime rela t ive  to  

their  f i rs t  screen.  So that  eventual ly  by la te  1997,  they had al l  

par t ic ipated to  the  extent  of  a t  least  having one screen accomplished.  

And the red bars  on that  char t  refer  to  the  lef t  axis  which is  a  

cumulat ive - -  or  sorry - -  to  the  cumulat ive incidence.  And we're  jus t  

count ing the cases  out  of  the  tota l  12 in  terms of  when they were 

detected.  So we have two appearing in  '89,  two addi t ional  in  '92,  and 

so on unt i l  a l l  12 cases  are  detected.  

Now I  bel ieve the second par t  of  your  quest ion had to  do with 

job prof i l ing and cumulat ive exposure information.  Obviously,  th is  

par t icular  report  was a  f i rs t  a t tempt  a t  doing that  quant i f icat ion.  And 

i t  would be more prudent  to  use  the matr ix  that  was subsequent ly  

developed by this  panel  to  look at  the  quest ion about  the  individual  

job prof i les  re la t ive to  their  durat ion of  employment  and their  

cumulat ive exposure  index as  i t  bui lds  up over  t ime.  

Obviously,  that  information is  avai lable  and could be made 
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avai lable .  I  th ink I ' l l  defer  that  quest ion to  Dr.  Hessel . 


DR. HESSEL:  Yeah.  I think i f I can clar i fy two issues .  Firs t , 

the  people  a t  the  plant  are  abstract ing the informat ion on al l  of  the  

PSA and digi ta l  rectal  examinat ions for  each of  the  142 people  in  the 

s tudy. So that 's  ongoing.  Unfortunately,  we couldn ' t  incorporate  that  

and analyze that  a t  th is  point ;  but  that  wi l l  happen.  

I  th ink another  point  necessary to  make is  that  we don ' t  know --

we wil l  know, but  we don ' t  know now how many PSA tests  each of  

these people  had and what  the  t iming of  those tes ts  was.  So they may 

have had a  tes t  when they were 45 years  of  age and then skipped a  

couple  of  years  and had another  one.  With such a  smal l  number  of  

cases ,  i t ' s  a lmost  looking at  i t  anecdotal ly  to  t ry  to  look at  what  those 

pat terns  might  be.  But  we can cer ta inly look at  that .  

And another  thing that  I  th ink is  important  and is  re la ted to  the  

issue of  the  t iming of  the  tes t ing is  that  a l though the cr i ter ion for  

some kind of  fol low-up was a  PSA value of  4 ,  i f  there  was a  change --

and this  was not  object ive.  But  i f  the  person looking at  the  tes t  

resul ts  fe l t  that  there  was a  change from one t ime to  the next ,  even i f  

i t  was nowhere near  4 ,  but  i f  f rom one year  to  the next  or  one tes t  to  

the  next  there  was a  marked increase,  then that  person would have 

been referred for  tes t ing.  
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So I  th ink there  are  a  lot  of  dynamics  that  have to  be discerned 

and can only be discerned once we get  the  addi t ional  data .  

DR.  PORTIER: Did that  cover  a l l  your  quest ions,  Dr. 

Hopenhayn? 

DR. HOPENHAYN:  Yes. 

DR. PORTIER: Dr.  Gold.  Excuse me,  Dr.  Gold.  I 'm not  being 

fai r  to  Dr.  Isom. He had asked ear l ier  to  comment .  I ' l l  come back that  

way. 

DR.  ISOM: Actual ly,  the  quest ion I  had was par t ly  re la ted to  

the point  you just  made but  with  regards  to  some of  the dynamics  or  

the  c l inical  aspects  of  PSA test ing.  PSA test ing obviously suggests  

that  you may have something going on with the gland or  the organ but  

not  necessar i ly  a  cancer  mal ignancy.  And that  has  to  be diagnosed 

defini t ively with  a  biopsy. 

From your  knowledge,  any of  your  knowledge,  of  going back,  

looking at  the  records ,  is  there  an increase of  posi t ive  tes t ing and at  

what  level  is  i t  considered posi t ive?  And you 've ment ioned fol low-up.  

But  what  I 'm get t ing at  is :  Is  there  an increase in  perhaps other  types  

of  prostat ic  diseases ,  prostat i t is ,  in  this  populat ion which wouldn ' t  be  

diagnosed and put  into  this  set  of  data?  

DR. HESSEL: We just  don ' t  know. We haven ' t  abstracted that  
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information.  And even with the information that  we are  abstract ing, 


we're  not  going to  have necessar i ly  a  resolut ion of  every --  we won' t


know the resolut ion of  every tes t  that  went  forward for  fol low-up for 


cl inical  fol low-up.  So we don ' t  have that  now. And I  don ' t  th ink 


we're  going to  be get t ing i t  unless  we went  back into  the data . 


DR. PORTIER:  Dr. Gold. 

DR. GOLD: I  have two quest ions.  One has  to  do the industr ia l  

hygiene sampling.  You said that  the  sor t  of  weights  that  you came up 

with  for  the  var ious  t ime per iods and the different  exposure  categories  

was somewhat  arbi t rary.  But  there  was some sampling data ,  error  

sampling and so for th .  Was there  any at tempt  to  look at  whether  there  

was any kind of  correla t ion between these arbi t rary weights  that  you 

came up with  and your  actual  measurements?  

DR. SMITH: Maybe I  can clar i fy  a  bi t  how this  was done.  The 

re la t ive  ranking is  a  two-par t  process .  The f i rs t  par t  i s  real ly  an 

exposure opportuni ty  evaluat ion.  I f  you looked at  those f ive or  s ix  

categories ,  that 's  real ly  what  that  was about .  

Then we went  - -  the  second s tep was to  say,  okay,  given that  

and that  a ,  for  example,  the  packaging technician was the highest  

exposure category and that 's  where we also happened to  have the most  

data ,  we looked at  that  data  and said,  how has  that  changed across  
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t ime and in  an admit tedly course  way because of  the  l imita t ion of  the 


data .  And that 's  where the re la t ive change came from.


The packaging technician had data  for  a l l  three of  the  t ime 

per iods and showed the kind of  decl ine across  t ime which you saw in 

that  matr ix .  The most  recent  t ime per iod,  we had the ur ine data  which 

would ref lect  a l l  routes  of  entry for  the exposed people .  And i t  was 

covering more of  the job categories .  So we could,  again,  look to  see 

how these exposure ass ignments  differed.  

And then as a lways, we were forced to make some assumptions 

about  how we go now from those most  recent  backwards in  t ime to  f i l l  

out  the  matr ix .  

Does that help? 

DR. GOLD: I t  does  sound l ike you used some of  the 

measurement  data  to  help you come up with  these weights .  Is  that  

correct?  

DR. SMITH:  Yes, we did. 

DR.  GOLD: May I  ask my second quest ion which is  unrelated 

to  this .  

Al l  through this  and for  a  couple  of  years  now i t  sounds l ike  

people  have been aware that  the  real  problem is  the  smal l  number  of  

cases .  And I  heard ment ioned here  today and I  read i t  somewhere in  
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al l  the  mater ia l  where  we see that  there  is  another  plant  in  Alabama


that  was manufactur ing atrazine.  And so I 'm wondering why there  was 


not  an a t tempt  to  get  cases  from that  plant  to  bols ter  the  numbers  in 


terms of  numbers  of  cases .  And then there 's  the  whole  other  issue of 


having a  comparison plant  somewhere. 


DR. BRECKENRIDGE: I  bel ieve the ini t ia l  par ts  of  El izabeth 

Delzel l 's  work actual ly  involved invest igat ions  in  the  plant  in  

Alabama.  But  s ince a t  least  f ive  years  now that  plant  is  no longer  a  

Syngenta  plant  and is  no longer  engaged in  t r iazine manufacture .  I 

bel ieve that 's  correct .  I f  I 'm  missta t ing that ,  someone from Syngenta ,  

p lease  correct  that .  But  i t ' s  no longer  act ively - -  i t ' s  not  our  company 

plant  anymore,  and i t ' s  not  producing t r iazines .  

DR. PORTIER:  Okay.  Dr. Sandy. 

DR. SANDY: I  have a  couple  different  quest ions.  One going 

back to  the s ix  cases  that  were diagnosed in  that  las t  two-year  per iod.  

Do you have data  on the age at  diagnoses  for  those cases  as  wel l  as  the  

others ,  the  17 tota l?  

DR. BRECKENRIDGE: We have the age of  diagnoses  for  every 

case except  the  two that  are  unknown to  us  a t  th is  point  in  t ime that  

came from the Louis iana regis t ry. 

DR.  SANDY: And are  those presented anywhere in  the mater ia l  
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you 've sent  us? 

DR. MANDEL: They 're  in  the publ ished paper.  The age range 

was 48 to  56 for  the  s ix  cases .  Five of  the  s ix  were local ized tumors  

a t  t ime of  diagnosis .  And al l  s ix  were ident i f ied by the medical  

depar tment .  Those are  a l l  f rom the publ ished the paper,  those facts .  

DR.  MANDEL: I  don ' t  have any addi t ional  data  other  than 

what 's  in  the  report  or  the  publ ished paper. 

DR.  SANDY: Going back to  the exposure assessment ,  you 've 

ment ioned you 've used the ur ine metabol i te  data  to  check your  

exposure matr ix .  Is  that  wri t ten up anywhere?  Oftent imes when you 

have biomarker  data ,  you f ind out  that  folks  you thought  were highly 

exposed may not  be so highly exposed.  And folks  you thought  were 

exposed at  a  much lower  level  actual ly  have surpr is ingly more 

exposure than you thought .  

DR.  SMITH: Yes,  that 's  qui te  t rue.  Well ,  a  comment  about  the  

ur ine methodology. As far  as  I  know, that 's  not  been publ ished.  Is  

that  correct?  The DAPT method? 

DR. BRECKENRIDGE: The ur ine monitor ing method hasn ' t 

been formal ly  publ ished.  I t ' s  cer ta inly being submit ted in  documents  

to  the EPA. And I ' l l  jus t  br ief ly  ment ion that  i f  that 's  what  you wish 

to  know about .  
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There  are  three pr incipal  cholorotr iazine metabol i tes .  Atrazine 

is  rapidly t ransformed into  these metabol i tes .  Short ly  af ter  

adminis t ra t ion,  you won' t  detect  a t razine in  plasma or  ur ine.  But  you 

wil l  detect  the  mono and di-dealcholated metabol i tes .  And in  this  

par t icular  method that  was appl ied ear ly,  i t  was the 

diaminochlorotr iazine metabol i te .  I t  i s  the  di-dealcholated 

chlorotr iazine.  I t  accounts  for  the  s ingle  greates t  percent .  

DR.  PORTIER: I  th ink the quest ion per ta ined to  whether  i t ' s 

publ ished anywhere,  especial ly  the actual  moni tor ing data  that  was 

done in  the populat ion,  not  necessar i ly  about  the  method per  se .  

DR. BRECKENRIDGE: Sorry. I  misunderstood.  I t ' s  not  

publ ished.  I t ' s  avai lable  in  documents  to  the EPA. 

DR. PORTIER: And the actual  exposure measurements  in  the 

ur ine in  the  workers  f rom the factory,  is  that  avai lable  a t  a l l?  

DR. SMITH: Again,  I  would have to  defer  to  the company. 

DR. BRECKENRIDGE: I t 's  in  documents  submit ted to  the 

Agency not  publ ic ly  avai lable  unless  for  discovery. Thank you.  

DR. PORTIER: Does that  answer your  quest ion,  Dr.  Sandy? 

DR. SANDY: I t  answers  that  one.  But  I  have another  one.  But  

i f  you have a  fol low-up.  

DR.  SMITH: Actual ly  there  was one point  you made that  the  



1

2

3

4

5

6

7

8

9

10

11

12

13

14

15

16

17

18

19

20

21

133


biological  moni tor ing data  can show different  re la t ionships  among the 


exposure groups than you see with ,  say,  a i r  moni tor ing.  We def ini te ly 


saw that .  For  the  most  recent  t ime per iod,  the  people  who are  not  in 


the  high powder  exposure areas  showed a  much higher  re la t ive amount 


of  the metabol i tes  in  their  ur ine than you would expect  jus t  f rom the 


air  moni tor ing,  which we interpreted as  being ei ther  ingest ion or  skin 


absorpt ion. 


DR. SANDY: And that  was taken into account .  Did you adjust  

the  - -

DR. SMITH:  Yes. 

DR.  SANDY: --  ass ignment  of  exposure,  re la t ive exposure 

levels  for  those individuals  - -

DR. SMITH:  That 's r ight . 

DR.  SANDY: --  in  those categories?  

DR. SMITH:  Yep. 

DR. SANDY: Okay. Then I  had a  ser ies  of  quest ions on the 

modes of  act ion presentat ion at  the  beginning.  

DR. PORTIER: Dr.  Sandy,  can we hold a  minute?  Dr. 

Handwerger,  you have a  fol low-up on the exposure issue? 

DR. HANDWERGER: No.  

DR. PORTIER:  Okay.  Go on. 
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DR. SANDY: You mentioned the mode of  act ion involving the 

hypothalamic pi tui tary axis .  But  we also know that  a t razine induces  

aromatase.  And I  wondered,  can you comment  on --  have you 

measured es t rogen levels  in  animals?  In  males  exposed to  a t razine,  do 

you see a  change?  You've ment ioned that  tes tosterone goes  down and 

you have an explanat ion for  that .  But  might  there  a lso be an 

aromatase role  in  that .  

DR.  SIMPKINS: The only documented induct ion of  aromatase 

is  an adrenal  cromathin tumor in  vi t ro  model .  No one has  to  date  

shown that  a t razine induces  aromatase in  any animal  model ,  cer ta inly 

not  in  rodents .  We did not  in  that  s tudy,  as  I  recal l  - -  Charles  you can 

correct  me --  assay est rogens.  Dr.  Cooper  in  some high-dose 

t reatment  s tudies  assayed both androgens and est rogens,  saw an 

increase in  es t rone and no change in  es t radiol  in  his  s tudies .  

DR. BRECKENRIDGE:  In regard to the quest ion of aromatase 

induct ion or  the  hypothesis  of  aromatase induct ion,  with  col laborat ion 

with Dr.  Zirkin we have a  s tudy underway and planned to ,  in  fact ,  

repl icate  the  tes tosterone reduct ion experiment  but  measure  es t rone 

and est radiol  and measure  the expression of  message for  aromatase 

and measure  aromatase.  So that  data  is  not  yet  avai lable .  We're 

t rying to  a t tempt  to  tes t  the  hypothesis  about  aromatase induct ion 
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which has  been observed as  Dr.  Simpkins  indicated in  the ex vivo 


model . 


DR. SANDY: That  model ,  I  thought ,  was an in  vi t ro  human cel l  

l ine  where they did see an induct ion in  aromatase.  

DR. SIMPKINS:  Yes, that i s correct .  I t ' s adrenal cromathin 

tumor cel l  l ine .  The extent  of  increase in  enzyme act ivi ty,  aromatase 

act ivi ty,  was about  two-fold.  Frankly,  those are  the only data  on 

aromatase induct ion that  are  out  there .  

DR.  SANDY: I  think I  recal l  seeing some data  submit ted to  us  

suggest ing that  there 's  an increase a lso in  a l l igators .  

DR.  BRECKENRIDGE: I  guess  we can ta lk  a l l igators  i f  we 

wish.  There  was a  s tudy by Lou Gil le t te  that  exposed al l igator  eggs to  

a t razine.  He also exposed those eggs to  es t radiol .  This  was a  subject  

of  a  SAP meet ing just  three or  four  weeks ago.  And in  that  

exper iment ,  he  observed a  marginal  increase in  aromatase inside the 

eggs,  or  ins ide hatchl ing al l igators ,  af ter  they had hatched.  

In regard to the effect of that e levat ion that he reported, there 

was no biologic  consequence because had he a  model  whereby 

al l igators  were sex reversed by means of  temperature .  And I 'm sure  

this  is  outs ide the areas  of  expert ise  here .  But  you can make 

al l igators  a l l  female  or  a l l  male  and they become sensi t ive  then to  
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estradiol  in  terms of  revers ing that  sex. 


And in  the case of  this  par t icular  s tudy,  the  posi t ive  control ,  

es t radiol ,  d id ,  in  fact ,  reverse  the sex of  these males  back to  females .  

Whereas  in  this  par t icular  s tudy where he c la imed there  as  an 

aromatase induct ion,  there  was no effect  on the sex reversal  with  

respect  to  the  a t razine exposure .  

And I  should also ment ion that  this  was conducted at  14,000 

par t  per  bi l l ion appl ied to  the surface of  the  egg with  an ethynol  

vehicle  to  carry i t  in to  the egg.  I f  we wanted to  get  a  tota l  i t inerary of  

a l l  of  the  work that 's  being conducted with  the term aromatase and 

atrazine in ,  we could do that .  But  we hardly thought  i t  was re levant  to  

this  discussion.  Thank you.  

DR. PORTIER: If  I  might  fol low up with a  quest ion,  again.  

We're  get t ing close to  luncht ime,  so I 'm real ly  looking for  short  

answers  to  some of  these quest ions .  In  the  c l inical  chemistry  that  is  

done on the blood of  the workers  a t  the  plant ,  you may or  may not  

have done hormonal  measurement .  I f  yes  or  no,  has  that  been looked 

at  and has  any of  that  been presented;  and is  there  any change 

whatsoever  in  observed cl inical  chemistry  in  the  workers  in  terms of  

tes tosterone or  any other  hormone level  in  the  blood? 

DR. BRECKENRIDGE: To  my knowledge,  hormones are  not  
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rout inely screened as  par t  of  the  medical  wel lness  program for  

individual  cases .  Individual  persons with  medical  disease,  they may 

wel l  have.  And we have no knowledge of  that  or  the  associat ion with 

a t razine.  

DR. PORTIER: Thank you.  Dr.  Young,  you 're  next .  

DR.  YOUNG: I  wanted to  go back to  the nested case-control  

s tudy. And you s ta ted that  you had the subgroup of  11 cases  who were 

e l igible  for  screening.  I  was cur ious.  How may of  those were actual ly  

ident i f ied before  1993 when widespread screening was implemented? 

DR. MANDEL: I  don ' t  have the answer  to  that  quest ion.  I 'm 

sorry. 

DR.  SMITH: There were three cases  diagnosed pr ior  to  '93 in  

the  ent i re  s tudy. 

DR. HESSEL:  But that 's not necessar i ly three out of the same 

11 that  you 're  ta lking about .  

DR.  YOUNG: But  then at  least  2  of  those would be s ince there  

were 12 cases .  Okay. Thanks.  There  were 12 medical ly  ident i f ied 

cases .  And you had 11 that  you said were e l igible  for  screening.  Is  

that  - -

DR. HESSEL: Well ,  we were deal ing with 12.  But  there  were 

actual ly  14 prostate  cancers  in  the Syngenta  workers .  Two of  them we 
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didn ' t  know about ,  so  we won' t  have a  date  of  the diagnosis  for  them. 

DR. YOUNG: So you ' re  saying that  some of  those three could 

be in  that  group as  wel l  then.  

DR. HESSEL:  I t 's possible , yes . 

DR.  PORTIER: Dr.  Symanski .  I 'm sorry. I 've  got  a  whole  l is t  

of  people ,  and I 've  got  to  give everybody an opportuni ty. So I 'm 

going to  walk my way back around the table .  

DR.  SYMANSKI:  I  had a  couple  of  exposure assessment  

quest ions .  One,  in  the reading of  the  draf t  protocol  that  we received 

for  the  case-control  s tudy,  I  noted that  the  data  were going to  be used 

to  determine the unique job categories .  And I  jus t  want  to  confirm 

that  that  was not  done.  

DR. SMITH: As far  as  I  know, i t  wasn ' t . 

DR.  SYMANSKI:  Second quest ion,  i t ' s  a  fol low-up to  Dr. 

Gold 's  quest ion.  Given the biases  inherent  in  the  industr ia l  hygiene 

data ,  what 's  the  basis  for  assuming that  the  ra tes  of  decl ine were the 

same across  the  three exposure  categories :  Regular  high or  regular  

intermediate  and regular  lower? 

DR. SMITH:  We basical ly assumed that the things that were 

being changed were affect ing most  of  the  exposures  within the plant .  

That 's  an assumption.  And there  may be some inconsis tencies  with  
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that  in  par t icular  areas .  Because,  c lear ly,  i f  you insta l l  a  vent i la t ion 


system on a  bagger,  jus t  the  people  working at  the  bagger  wil l  have 


the  major  effect .  But  there  were much changes going on throughout 


the  plant  as  was noted in  some of  the  ear l ier  discussion.  So the 


s implest  assumption we could make given what  data  we had was that 


they would be approximately paral le l . 


DR. SYMANSKI:  The second quest ion,  in  es t imat ing 

cumulat ive exposure ,  i f  I  unders tood you correct ly,  that  you est imated 

exposure  up to  the  t ime that  a  prosta te  cancer  presented or  up to  the  

t ime at  the  end of  the  s tudy for  the  noncases .  

DR.  SMITH: The exposures  were calculated up to  the date  of  

diagnosis  of  the  case for  the  cases .  And for  the  controls  that  were 

matched to  that  case ,  exposures  were calculated up to  that  same date  

of  diagnosis .  

DR. SYMANSKI:  Okay.  Fol low-up quest ion:  Was there any 

at tempt  to  es t imate  cumulat ive exposures  excluding the most  recent  

exposures?  Because i f  that  shif ted the dis t r ibut ion of  cumulat ive 

exposures ,  that  might  have had an effect  on the resul ts  that  you 're  

present ing today. 

DR.  SMITH: We did calculate  a l l  of  the  exposure measures  up 

to  a  per iod s ix  months  pr ior  to  diagnosis  of  the  case.  
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DR. SYMANSKI:  Just s ix months . 

DR.  SMITH: And that  had no effect  on the resul ts .  

DR.  SYMANSKI:  And my las t  quest ion,  i f  I  may. 

DR. PORTIER: Dr.  Symanski ,  I  jus t  want  to  remind you that  

the  mater ia l  that  was presented here  today,  s ince we 're  going to  have 

very l imited addi t ional  informat ion on i t ,  we may have some diff icul ty  

in  using that  in  some of  discussion interpretat ion.  So we may not  need 

a  lot  of  c lar i f icat ion on that .  I t  depends on how much you 're  actual ly  

going to  use that  in  your  fur ther  discussion in  the issues  to  come. I 

jus t  wanted to  remind you of  that  quest ion.  

DR. SYMANSKI:  Okay. Keeping that  in  mind,  I ' l l  have one 

las t  quest ion.  

As you know, Dr.  Smith,  there 's  growing evidence in  the 

occupat ional  hygiene l i terature  of  s ignif icant  inter individual  var ia t ion 

in  exposure for  workers  who are  c lass i f ied by job t i t le  or  locat ion or  

works or  other  important  determinants  of  exposure.  And in  the 

absence of  monitor ing data ,  you 're  not  able  to  actual ly  evaluate  

homogenei ty  within these exposure categories .  And I 'm just  

wondering i f  you could comment  on what  effects  s ignif icant  

inter individual  var ia t ion might  have had on the resul ts  that  were 

presented? 
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DR. SMITH: I  agree that  that  cer ta inly is  a  factor  and has  been 

the source of  invest igat ions by a  number  of  people  including myself .  

We t r ied - -  s ince we couldn ' t  d i rect ly  deal  with  that ,  we t r ied to  deal  

with  i t  by looking for  big  differences .  And so the smal les t  di fference 

we used in  our  calculat ions was two-fold.  But  we also had three-fold 

and f ive-fold differences  as  wel l .  I  guess  our  underlying assumption 

is  that  the  var iabi l i ty  between individuals  doing the same task in  the  

same area would be smal ler  than the var iabi l i ty  between areas  and 

between tasks .  

DR. SYMANSKI:  Thank you.  

DR. PORTIER:  Dr. Reif . 

DR.  REIF:  This  nested case-control  s tudy is ,  I  th ink,  very 

important  to  the  interpretat ion of  the  data .  And I  think Dr.  Blair  in  

his  comments  pointed out  the  need for  i t .  So I 'm going to  ask you a  

couple  of  quest ions  about  the  s tudy design and the analysis .  

In  the ear ly  protocol ,  you ta lked about  matching on PSA status .  

And I  take i t  you abandoned the idea of  matching on PSA status  in  the 

select ion of  controls .  

DR.  HESSEL: Yes.  Is  that  short  enough? 

DR. PORTIER:  Yeah. 

DR.  REIF:  With respect  to  the analysis ,  could you summarize 
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the  ways in  which you at tempted to  look at  the  re la t ionship between 


PSA and atrazine exposure.  The only thing that  you presented was an 


analysis  in  which you do the analysis  with  a l l  subjects  and then you 


subdivide i t  or  s t ra t i fy  i t  wi th  respect  for  the  subjects  e l igible  for 


screening.  But  there  are  c lear ly  other  ways that  you could have 


explored ei ther  effect  modif icat ion or  confounding the re la t ionship 


between PSA and atrazine.  And I  wonder  what  e lse  you did or  what 


you did or  what  you didn ' t  do with  respect  to  that  very cr i t ical 


quest ion. 


DR. HESSEL:  The focus of the analysis was real ly on the 

re la t ionship between prostate  cancer  and atrazine.  Our  focus real ly  

was not  PSA. We have the PSA data  that  have been extracted now, 

have not  been incorporated into  the data  set  yet .  So we may be able  to  

look in  more detai l  a t  the  re la t ionship between PSA and atrazine once 

we get  those data .  

But  for  now,  the cr i ter ion of  1995,  age 45,  was based on the 

data  in  the  report  that  indicated that  that 's  when pret ty  much 

everybody was tes ted.  On the basis  of  the  data  that  we get ,  we wil l  be  

able  to  do an even bet ter  job of  zeroing in  on people  who did or  did  

not .  

DR.  REIF:  I  recal l  in  the  presentat ion you showed the c lass ical  
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t r iangle  that  def ines  confounding with respect  to  a t razine PSA and 


prostate  cancer. So I  take i t  f rom your  answer,  however,  that  the  only 


explorat ion of  that  re la t ionship that  you summarized,  in  fact ,  you said 


i t  in  your  conclusion,  is  the  analysis  that  you 've shown us  with  respect 


to  the  proport ion el igible  for  screening and the tota l  number  of 


subjects . 


And that 's  what  I 'm asking.  How else  did you evaluate  the role  

of  PSA as  a  confounder  other  than the analysis  that  - -

DR. HESSEL: Yes,  yes .  No,  I  understand.  That  conclusion 

was based not  just  on the resul ts  of  our  s tudy but  on the basis  of  the  

information that  was presented by Drs .  Adami and Trichopoulos  that  

we know about .  And,  in  fact ,  the  information that  was presented by 

Dr.  Delzel l  and her  col leagues.  

DR.  REIF:  Thank you for  that  c lar i f icat ion.  

DR. PORTIER:  Is that i t , Dr. REIF?  Dr. Handwerger. 

DR.  HANDWERGER: I 'd  l ike to  get  back to  the point  ra ised 

ini t ia l ly  by Dr.  Port ier.  And i t ' s  to  whether  or  not  a t razine is  a  

hormone disruptor  in  humans.  I  th ink you presented evidence that  i t  

c lear ly  is  in  animal  models  by disrupt ing GnRH. And then you 

concluded that  you didn ' t  have any mechanism real ly  that  could 

possibly explain how i t  could be involved in  prostate  cancer. And you 
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haven ' t  measured tes tosterone levels .  And I  would agree that 's  not  the 


best  thing to  measure.  I f  you think i t  i s  through a  GnRH mechanism,


i t  would be LH and FSH. And you would expect  that  i f  you were 


lowering LH and FSH and you were essent ia l ly  having some effects  on 


androgen or  even on aromatase act ivi ty,  you might  lead to  an increase 


in  infer t i l i ty  and a  decrease in  sperm count . 


Do we know anything about  the fer t i l i ty  of  the people  who have 

been exposed to  a t razine?  What  about  the  number  of  chi ldren they 

have?  What  about  the  abort ion ra tes?  What  about  those kinds of  

things?  Because I 'm real ly  concerned not  about  prosta te  cancer  a lone,  

but  is  th is  drug --  is  i t  a  drug?  Is  i t  a  compound that  is  a  hormone 

disruptor?  Could i t  p lay a  role  i f  d isrupt ing the hormone systems in  

humans?  And that 's  what  I  want  to  get  to .  

DR. BRECKENRIDGE:  The f i rs t point re la t ive to the GnRH 

mode of  act ion elaborated in  rodents .  The EPA has adopted a  s t ra tegy 

for  the  regulat ion of  this  product  to  use those endpoints  for  set t ing 

doses  of  safe  exposure.  Syngenta  does  not  disagree with  that ,  that  

s t ra tegy. Therefore ,  we 're  implic i t ly  acknowledging the potent ia l  for  

a t razine to  have an effect  on the GnRH system in humans at  some 

dose.  

In  regard to  the  expression of  that  affect  in  terms of  fer t i l i ty  
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reduct ion,  we note  that  100 mil l igrams per  kg.  in  the rodent  mode 


generates  an effect  but  50 per  kg.  does  not .  We also note  that  the 


exposure levels  of  humans are  orders  of  magni tude below that . 


In  regard to  the quest ion of  whether  or  not  we have any 

evidence that  a t razine causes  fer t i l i ty  impairment  in  the  plant ,  we do 

not  have any evidence.  

DR. HANDWERGER: Have you looked? 

DR. BRECKENRIDGE: One does not  look.  I t  probably would 

get  reported through consequence ra ther  than an expl ic i t  s tudy. So 

that ,  no,  we have not  looked expl ic i t ly  in  this  s tudy. 

DR. HANDWERGER: I  think i t ' s  hard to  know about  infer t i l i ty  

unless  you ask the quest ion.  

DR. PORTIER:  Dr. Rober ts . 

DR. ROBERTS:  I jus t wanted to go back to bio-moni tor ing just 

very quickly. There  are  bio-monitor ing data ,  I  guess ,  techniques that  

were worked out  in  the '90s  for  this  plant .  I  wondered i f  you are  

aware of  any s imilar  bio-monitor ing data  f rom end users  of  the  

product  such that  i t  would help us  get  perspect ive on the differences  

in  a t razine exposure  in  terms of  the  magni tude that  might  exis t  in  this  

plant  versus  other  individuals ,  for  example,  those that  might  make up 

the bulk of  the Ag Heal th  Study subjects?  
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DR. BRECKENRIDGE: Again,  there  are  a  few publ ished 

l i teratures  on this  technique for  bio-monitor ing smal l  numbers  of  

subjects .  CDC last  year  reported a  larger  bioassay survey. I  th ink 

there  was in  the order  of  several  hundred,  maybe 1,800 individuals  

that  were randomly drawn or  drawn from across  the country. I  don ' t 

th ink i t  was randomly. The were measuring mercaptur ic  acid of  

a t razine.  Their  sensi t ivi ty  of  detect ion,  I  bel ieve,  was 73 par ts  per  

t r i l l ion in  the ur ine.  They found no detects  in  the general  populat ion.  

The only other  s tudy that  we have re la t ive to  bio-monitor ing is  

the  agr icul tural  s tudy that  we conducted in  two s ta tes  with  about  122 

workers .  And there  were three-day tota l  void samples  col lected from 

these individuals  a t  a  t ime when they were - -  and these were general ly  

custom appl icators  that  were handl ing large amounts  of  a t razine 

during the season.  And those were the values  or  the  ranges of  values  

that  you saw on our  dose cont inuum was from that  set  of  data .  So 

those are  reasonable  es t imates  about  what  an agr icul tural  worker  

might  receive using an analyt ic  method to  quant i fy  that  exposure with  

no information about  hygiene pract ices  of  those individuals ,  but  

presuming they are  fol lowing label  and protect ive c lothing.  Thank 

you.  

DR. PORTIER: Dr.  Knobeloch.  
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DR. KNOBELOCH: I  think I  know the answer to  this  quest ion,  

but  I  jus t  want  a  c lar i f icat ion.  One of  you,  I 've  forgot ten which,  

a l luded to  the  posi t ive  ur ine tes ts  that  were apparent ly  re la ted to  

swimming and the use of  s imazine as  a  swimming pool  chemical .  And 

I  wonder  to  what  extent  you were able  to  consider  nonoccupat ional  or  

preemployment  exposures  of  your  cohort  to  t r iazines .  

DR.  BRECKENRIDGE: I ' l l  jus t  answer  one quest ion rela t ive to  

the confounding with swimming pool  chemicals .  I t ' s  not  s imazine.  

I t ' s  cyanuric  acid.  And i f  fact ,  that  agent  was used as  a  dis infectant  in  

swimming pools  for  many years .  I  th ink i t  subsequent ly  has  been no 

longer  been employed for  that  purpose.  I t  i s  a  

three-chlor ine-subst i tuted t r iazine r ing.  And i t  i s  making chlor ine 

avai lable  for  dis infectant  purposes .  And I  bel ieve that  was the 

molecule  they measuring ear ly. So real iz ing that  there  was that  

potent ia l  confounding,  they went  to  something that  was more specif ic  

to  a t razine.  

The second par t  of  your  quest ion re la t ive to  other  confounders  

of  exposure ,  s imazine or  other  t r iazines  re la t ive  to  this  plant ,  I ' l l  pass  

over  to  these gent lemen.  

DR. HESSEL: We didn ' t  get  any information about  

nonoccupat ional  exposure.  
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DR. PORTIER:  Dr. Bove. 

DR. BOVE: I  want  to  go back to  the screening program. And 

looking at  the  data ,  i t  appears  that  Afr ican Americans and white  

employees  were screened about  the  same al though Afr ican Americans 

s l ight ly  more in  the age groups 45 and over.  But  in  the age 40 to  44,  

there 's  a  huge difference in  the percentage of  Afr ican Americans,  

near ly  a  hundred percent  being tes ted as  opposed to  about  20 to  25 

percent  among whites .  Yet  the  difference in  observed and expected 

for  Afr ican Americans is  not  that  great .  I t  seems to  be bigger  among 

whites .  So you have more intensive screening being done in  the 

Afr ican American populat ions,  yet  you don ' t  see  much excess .  How 

does that  j ive  with  the hypothesis  that  PSA screening can explain the 

excess? 

DR. MANDEL:  Firs t , le t me point out that in the publ ished 

paper  the SIR for  white  men was 183.  The SIR for  nonwhite  men was 

146 with over lapping confidence intervals .  I t  was very hard to  

interpret  the  numbers  when the numbers  get  very smal l .  What  we 

don ' t  know is  the fol low-up of  the PSA tests  because they were not  

done by the faci l i ty. And that  would ul t imately determine the 

detect ion of  the  cancers .  And individuals  were referred out  to  

physicians  in  the community for  fol low-up exams,  and we don ' t  have 
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any information how the extent ,  whether  i t  var ied by race. 


DR. BOVE: Even so,  wouldn ' t  you expect  to  see a t  least  as  high 

i f  not  higher  excess  among Afr ican Americans? 

DR. MANDEL: As I  ment ioned the data  that  was publ ished was 

146 versus  183 with over lapping intervals  suggest ing there 's  no 

difference a t  least  between the two race roles .  I  mean,  i t ' s  very hard 

to  interpret  these numbers  because they 're  so smal l .  But  there  was an 

excess  in  black men as  wel l  as  whi te  men almost  of  the  same order  of  

magni tude.  

DR.  PORTIER: Unless  there 's  addi t ional  pressing quest ions for  

c lar i f icat ion --  I ' l l  get  you,  Dr.  Young.  Dr.  Young.  

DR. YOUNG: I  want  to  go back to  the cohort  s tudy and the 

quest ion I  asked ear l ier  this  morning to  Dr.  Blondel l  about  analyzing 

the data  separately  for  pr ior  to  1993 and af ter  1993.  

I t  looks l ike  you kind of  got  a  rough cut  a t  i t  when you look at  

the  previous s tudy that  was unpubl ished but  is  c i ted in  the documents  

that  we have that  looked at  that  data  f rom 1985 to  1993.  And you 

weren ' t  seeing an excess  r isk overal l .  But  when you did look at  that  

subgroup for  age groups less  than 55,  there  was a  s ignif icant  r isk.  

And i t  was about  seven and a  half  t ime higher.  Given that  PSA 

screening wasn ' t  widely implemented during that  t ime per iod,  how do 
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you explain  those resul ts? 


DR. MANDEL:  I think the screening ra te pr ior to that per iod 

was about  20 percent .  And I  don ' t  know the screening his tor ies  of  

those few cases .  I  th ink there  were a  tota l  of  f ive.  

DR. YOUNG: About  four. 

DR.  MANDEL: Four. I  don ' t  know the screening his tor ies  of  

those four  cases .  

DR.  YOUNG: Well ,  your  document  says that  one in  four  had a  

PSA test  before  diagnosis .  

DR.  TRICHOPOULOS: There are  two dis t inct  issues  there .  

When you compare the plant ,  the  populat ion of  the  plant ,  the  Syngenta  

employees  to  the  outs ide community to  the  basel ine,  their  PSAs are  

confounded because you have a  res ident  exposure and you have PSA. 

When you look within the plant  as  in  the  case-control  s tudy,  the  

s tudies  are  confounded only with respect  to  durat ion of  employment  

because you have to  be employed long enough in  order  to  be captured 

by the PSA screening.  But  i t  won' t  be  a  confounder  for  levels  of  

exposure.  

So as  you have seen the analysis  when you make the remark 

very ear ly,  which is  a  very as tute  one,  when you look there ,  you wil l  

see  an effect  which is  confounded only with durat ion because,  
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obviously,  you have to  be there .  For  the  actual  levels  intensi ty  of 


exposure,  you don ' t  see  an effect .  I t ' s  whether  you control  or  don ' t


control  for  the  PSA. 


So i t ' s  real ly  this  duel  role .  PSA is  a  confounder  when you 're  

a l ready tes t ing,  the  Delzel l  s tudy,  with  the outs ide populat ion.  You 

go to  the case-control  s tudy,  i t ' s  only a  confounder  to  the  extent  that 's 

associated with  long employment  so you would be able  to  be captured 

by the PSA. 

DR. PORTIER: Other  quest ions of  c lar i f icat ion? 

DR. HOPENHAYN: I  just  need a  c lar i f icat ion.  In  the nested 

case control  s tudy,  were both the cases  - -  and you probably al ready 

said  that ,  but  I  jus t  need i t  c lear. Were both the cases  and the controls  

only employees of  Syngenta  and none of  the contract  workers?  

DR. HESSEL:  Yes. 

DR. HOPENHAYN: And of  the controls ,  of  the 130 controls ,  

only 60 were e l igible  for  the  screening.  Does that  ref lect ,  even 

though the mean ages  of  the  cases  in  the controls  were s imilar,  does  

that  jus t  ref lect  a  very different  age dis t r ibut ion so that  half  of  the  

controls  were inel igible  for  tes t ing even though they were employees? 

Were they just  younger  or  why weren ' t  they el igible  for  screening? 

DR. HESSEL:  I 'm not sure I 'm fol lowing the quest ion ent i re ly. 
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The age was calculated up to  the date  of  diagnosis  of  the  case,  and the 


controls  were matched by year  of  bir th .  So the ages  would be fa i r ly 


s imilar.


DR. HOPENHAYN: I 'm just  t rying to  understand why just  

about  half  of  the  controls  were e l igible  for  screening.  

DR. PORTIER: Dr.  Tr ichopoulos ,  were you going to  add 

something? 

DR. TRICHOPOULOS: Yes.  Essent ia l ly  you have to  match for  

age,  you match for  e thnic  group race,  and then you have whether  they 

have been long enough to  be captured by the screening that  s tar ted in  

1995.  I f  they were not  there  long enough there  to  be captured,  then 

you were out .  

DR. HOPENHAYN: Okay. 

DR. MANDEL:  I f I could just add one s ta tement to this .  The 

cases ,  because they were largely screen-detected,  had to  be there  

during the screening program. 

DR. TRICHOPOULOS: Others  don ' t .  

DR.  MANDEL: So there  was in  a  sense a  bui l t - in  bias  and why 

we didn ' t  fol low through on the matching for  PSA screening as  

or iginal ly  proposed because we were concerned about  creat ing an even 

a  bigger  problem. 
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DR. PORTIER: Dr.  Merr i l l .  

DR. MERRILL:  He answered my quest ion. 

DR. PORTIER:  All r ight .  Dr. Sandy. 

DR. SANDY: Can you again explain what  the def ini t ion of  

e l igible  for  screening was? 

DR. HESSEL: These were people  who were employed in  1993 

or  la ter,  and who achieved at  least  age 45 during that  t ime per iod.  

DR.  SANDY: Was that  a  cr i ter ion for  the  or iginal  cohort  s tudy? 

DR. HESSEL: No,  no,  not  a t  a l l .  

DR. SANDY: No.  Okay. 

DR. HESSEL:  Not a t a l l . 

DR.  PORTIER: Any other  quest ions or  for  c lar i f icat ion before  

we break for  lunch?  We've had this  Panel  here  for  two hours .  Okay. I 

want  to  - -  Dr.  Bove.  

DR.  BOVE: Just  real  quick.  One more t ime on the controls .  

Are they res t r ic ted to  company employees  or  to  the  whole  cohort?  

DR. HESSEL: No.  They were only Syngenta  employees.  

DR. BOVE: Syngenta  employees.  Okay. 

DR. MANDEL:  As were the cases . 

DR. PORTIER: Dr.  Breckenridge,  I  want  to  thank you and your  

panel  for  the  t ime and effor t  to  explain this  to  the SAP and your  



1

2

3

4

5

6

7

8

9

10

11

12

13

14

15

16

17

18

19

20

21

154


pat ience with  our  quest ions .  We had one more publ ic  comment  before 


lunch.  I 'm going to  push that  publ ic  comment  unt i l  af ter  lunch.  We're


going to  break now for  - -  le t 's  t ry  to  eat  lunch in  45 minutes  and be 


back in  1:30.  Otherwise,  we 're  going to  be very la te  into  the 


af ternoon.  We wil l  t ry  to  be back at  1:30,  please. 


[Lunch recess  taken at  12:45 p.m.;  

sess ion reconvened at  1:35 p.m.]  

DR.  PORTIER: We are  just  get t ing al l  the  e lectronics ,  s tar t ing 

in  about  a  minute .  I f  you could s i t  down and get  prepared to  begin.  Is  

Scot t  Slaughter  here?  Our f i rs t  publ ic  commentor  af ter  lunch wil l  be  

Jennifer  Sass  and Carol  Strobel .  I  hope you 're  prepared.  Yes.  

DR. SASS:  Carol is going to go f i rs t for t ime issues . 

DR.  PORTIER: Okay. We'l l  be  s tar t ing in  about  a  minute .  

Welcome back to the July 17 FIFRA Science Advisory Panel 

meet ing.  I 'm Chris  Port ier  f rom the Nat ional  Inst i tute  of  

Environmental  Heal th  Sciences ,  and I 'm chair ing the meet ing this  

af ternoon.  

We've f inished with EPA's  presentat ions this  morning.  We've 

done the f i rs t  of  the  publ ic  commenters ,  and now we're  cont inuing on 

the publ ic  comment  per iod.  I  would l ike  i t  noted to  a l l  the  publ ic  

commenters  to  please ident i fy  yourself ,  the  organizat ion you 're  
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represent ing,  and then go on with  your  publ ic  s ta tement .  

In  addi t ion,  would al l  the  Panel  members ,  p lease,  remember  to  

use the microphones,  speak clear ly. And i f  I  don ' t  in t roduce you,  

please introduce yourself  when you make your  comments .  And i f  the  

Panel  members  could look to  not i fy  me in  advance of  want ing to  make 

their  comments ,  I ' l l  keep a  l is t  of  who wants  to  comment .  And with 

that ,  we ' l l  begin with Dr.  Strobel .  

DR.  STROBEL: Thank you,  Dr.  Port ier.  Actual ly,  I  want  to  

make clear. I 'm not  Dr.  Strobel .  My name is  Carol  Strobel .  And I  do 

pol icy work for  the  Chi ldren 's  Environment  Heal th  Network.  I 'm here  

today on behalf  of  the network and Physicians  for  Social  

Responsibi l i ty  and the America Publ ic  Heal th  Associat ion.  And I  jus t  

have some very br ief  comments .  

My purpose for  speaking today is  to  highl ight  for  you the 

comments  recent ly  submit ted by these three organizat ions .  I  bel ieve 

i t ' s  a  le t ter  in  your  packet .  And I  jus t  want  to  focus on two points .  

We bel ieve that  a t  th is  point  a t razine should be c lass i f ied as  a  

l ikely human carcinogen.  Evidence cont inues  to  accumulate  

suggest ive of  an associat ion in  humans between atrazine and cancer. 

And we think i t ' s  important  for  you to  consider  the  widest  perspect ive 

on the quest ions  before  you rather  than l imit ing your  considerat ion 
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narrowly,  par t icular ly  when we're  ta lking about  very important  human 


heal th  quest ions .  The le t ter  provides  addi t ional  informat ion 


support ive of  our  conclusion. 


And our  second point  is  that  we think that  i t ' s  important  to  use  

the best  avai lable  information to  make our  decis ions.  And we bel ieve 

that  the  new cancer  r isk assessment  guidel ines  should be used to  

evaluate  the  cancer  effects  of  a t razine.  These guidel ines  have been 

extensively reviewed.  They 've been approved by the SAB. And the 

SAB has recommended that  they be implemented as  soon as  possible .  

And we s t rongly agree with  that .  I f  these guidel ines  are  not  used,  we 

would be deeply concerned about  how many more years  wil l  pass  

before  these approved guidel ines  wil l  be  used on this  pest ic ide.  

That 's  the  extent  of  my comments .  Thank you.  

DR. PORTIER: Thank you.  Are there  any quest ions for  Ms.  

Strobel?  You're  welcome to  s tay during Dr.  Sass 's  i f  there  are  any 

fol low-up quest ions and you 're  s t i l l  avai lable .  Dr.  Sass .  

DR.  SASS: Thank you for  the opportuni ty  to  present  comment  

to  the Scient i f ic  Advisory Panel  and thank you also to  the Panel  

members  for  coming together  and giving your  t ime to  this  very 

important  issue.  

Atrazine has  been in  special  review for  about  e ight  years  I  th ink 
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now, and --

DR. PORTIER: Introduce yourself .  

DR. SASS:  I 'm Jennifer Sass .  I 'm a scient is t , a senior scient is t 

wi th  the Natural  Resources  Defense Counci l .  I t ' s  an environmental  

non-prof i t  group.  I 'm based here  in  Washington,  D.C.  My own 

background is  in  some  molecular  biology. My degrees  are  in  anatomy 

and cel l  b iology. My post-doc was in  neurotoxicology. And I  did  

actual ly  take only about  f ive  epidemiology classes  during that  t ime,  so 

I 'm not  real ly  an epidemiologis t .  But  that 's  some of  what  I 'm going to  

be commenting on today. 

Atrazine has  been in  special  review for  a  while ,  or  what  we 

jokingly cal l  real ly,  real ly  special  review. And at  th is  point ,  once a  

decis ion is  made on this  chemical ,  i t  real ly  won' t  come up again in  the 

cycle  for  about  14 years .  So what  I  would l ike  to  suggest  to  the 

Scient i f ic  Advisory Panel  today is  that  we real ly  review al l  the  data  

that 's  avai lable  on the carcinogenici ty  of  a t razine,  there 's  some 

human,  some animal  data ,  in  order  to  make a  real ly  ful l  and informed 

decis ion about  this  chemical .  

I t was reviewed by the Scient i f ic Advisory Panel in the year 

2000.  But  s ince then,  new evidence has  come to  l ight .  And I  think 

that  the  body of  the evidence as  a  whole  deserves  to  be reviewed.  
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The comments  I 'm present ing today are  supported by the 

fol lowing cosigners ,  the  Northwest  Coal i t ion for  Alternat ives  to  

Pest ic ides ,  Consumer Union,  Beyond Pest ic ides ,  the  American Bird 

Conservancy,  Defenders  of  Wildl i fe ,  Sierra  Club,  and the 

Environmental  Working Group.  Together  we represent  mil l ions  and 

mil l ions  of  people  in  this  country,  and many of  them are  affected by 

atrazine exposure which,  as  you know, is  widespread pol lutant  in  

waterways throughout  the U.S.  

The EPA cal led this  Scient i f ic  Advisory Panel  together  and also 

one las t  month to  review the effects  i f  a t razine on amphibians  in  a  

consent  degree with the Natural  Resources  Defense Counci l .  And we 

asked them at  the  t ime to  please rereview the avai lable  amphibian 

data ,  a  few other  things,  and also to  reconsider  the  cancer  

c lass i f icat ion of  a t razine.  

The EPA chose to  s t ick to  not  only the le t ter  of  the  law but  

actual ly  what  we consider  an erroneous interpretat ion,  and they did 

not  provide any data  submit ted af ter  February 20,  2003,  to  this  

Scient i f ic  Advisory Panel  a l though there  was new data ,  publ ished 

data ,  that  was avai lable  per ta ining to  this  issue direct ly. As wel l ,  they 

bel ieve that  because the Scient i f ic  Advisory Panel  did  meet  on this  

issue in  June 2000,  three years  ago,  that  that  data  didn ' t  have to  be 
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looked at  again.  So what  I  would l ike  to  ask the Scient i f ic  Advisory 


Panel  today is ,  i f  they could provide a  ful l  and informed review of  the 


carcinogenici ty  of  a t razine using the 2003 Draf t  Final  Cancer 


Guidel ines .  Current ly,  the  EPA is  using the 1999 Draf t  Cancer 


Guidel ines .  And we're  suggest ing that  we use the new way of  thinking 


about  this  issue. 


Under  those new draf t  f inal  guidel ines ,  we bel ieve that  a t razine 

would be c lass i f ied as  a  l ikely human carcinogen.  So what  I 'm going 

to  present  to  you today is  the  data  that  I  bel ieve supports  this  kind of  

c lass i f icat ion under  these guidel ines .  I  don ' t  th ink I 'm going to  read 

these here  because I 'm going to  go through them one at  a  t ime with  the 

data  that  I  bel ieve supports  each cr i ter ia .  But  I  would just  l ike  to  say 

that  these are  a l l  f ive  of  the  cr i ter ia  direct ly  taken from those draf t  

f inal  guidel ines .  So I  haven ' t  changed a  word;  I  haven ' t  lef t  or  added 

any cr i ter ia  or  anything.  And then I 'm just  going to  go through them 

one at  a  t ime and show you the data  I  bel ieve supports  this  kind of  

c lass i f icat ion.  

Number  one,  "an agent  with  some evidence of  an associat ion 

between human exposure and cancer,  wi th  or  without  evidence of  

carcinogenici ty  in  animals ."  This  is  some of  the  epidemiology data .  

This  s tudy was publ ished in  2003,  this  spr ing in  fact ,  Paul  Mil ls .  
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Actual ly,  i t ' s  not  e t  a l .  This  was just  a  Paul  Mil ls .  And i t ' s  on 


Hispanic  farm workers .  This  is  a  fol low-up to  an epidemiology s tudy 


that  he had publ ished a  few years  ago.  And this  one cont inued looking 


at  that  same cohort . 


And what  he found was that  there  was an increase in  prostate  

cancer  associated with  high t r iazine exposure .  This  came out  af ter  the  

February 28,  2003,  EPA set  deadl ine.  And that 's  why i t  wasn ' t 

provided to  you.  But  you think I  provided desk copies  in  consul ta t ion 

with EPA with their  permission to  you.  

He had a  number  of  cases  of  prostate  cancer. And he divided 

them into different  exposure levels ,  four  exposure categories .  And 

this  is  the  number  of  cases  in  each category and then the odds ra t io  

associated with  t r iazine exposure .  He looked at  other  chemical  

exposure,  too.  These farm workers  were exposed to  a  number  of  

di fferent  chemicals .  

And what  he found was that  there  was at  the  high level ,  where 

there  was 29 cases ,  an odds ra t io  of  1 .81;  and at  Level  3 ,  there  was 44 

cases  with  an odds ra t io  of  1 .56.  The confidence intervals  do span 

one.  But ,  in  fact ,  the  ta i l  here  goes  qui te  high.  And they 're  fa i r ly  

c lose to  the one.  So al though this  was considered nonsignif icant  

technical ly,  there  was a  posi t ive  t rend.  There 's  somewhat  of  a  dose 
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t rend increasing here  with  increasing odds ra t ios .  

As wel l  he  found the re la t ionship was s ta t is t ical ly  s ignif icant  in  

men with more advanced disease a t  diagnosis .  And for  here  he had an 

N of  94 cases .  And the odds ra t io  was 2.16.  I t  d id  not  span one in  this  

case .  

The author concluded the Hispanic farm workers wi th re la t ively 

high levels  of  exposure  to  t r iazine herbicides ,  in  this  case ,  s imazine 

was the associated exposure ,  exper ience elevated levels  of  prosta te  

cancer  compared to  workers  with  lower  levels  of  exposure.  And 

s imazine,  as  you know, is  a  t r iazine.  I t ' s  re la ted to  a t razine.  And the 

EPA considers  them to be have the same  mechanism of  toxici ty. They 

are  reviewing them under  the same  mechanism of  toxici ty  group.  

There was a  s tudy publ ished in  1999 by Donna,  e t  a l . ,  an I ta l ian 

s tudy I 'm sure  you 're  aware of .  But  very br ief ly,  i t  found an 

associat ion between t r iazine exposures  associated with  ovar ian cancer  

in  exposed previously exposed women.  They report  that  women 

previously exposed to  t r iazines ,  th is  was looking backwards,  a  

re t rospect ive s tudy,  showed a  s ignif icant  re la t ive r isk of  2 .7  for  

ovar ian neoplasms. And the doses  could not  be quant i f ied for  the 

s tudy subjects .  I t  was done by quest ionnaire .  But  the authors  suggest  

that  r isk  t rends for  durat ion and probabi l i ty  of  exposure  to  t r iazines  
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both favor  the  plausibi l i ty  of  the  associat ion. 


I  a lso included this  in  your  desk copy. There 's  a  reply and a  

subject  issue of  the  Scandinavian Journal  this  was publ ished in  and 

then the authors '  reply to  that .  But  the  s tudy s tands.  

You've heard a  l i t t le  bi t  about  the  Ag Heal th  Study. The 

Nat ional  Cancer  Inst i tute  is  doing a  s tudy,  the  Agricul tural  Heal th  

Study. And this  s tudy,  a l though they did not  f ind an associat ion 

between prostate  cancer  and atrazine,  they have not  yet  looked for  an 

associat ion between atrazine and overal l  cancer  incidents .  They are  

going to  do this .  They meant  to  do this ,  and they ran into  some road 

blocks a long the way.  Technical ly,  i t  actual ly  had to  do with  the war. 

Some of  the people  who were reservis ts  who were working on this  

project  and got  pul led away. But  that  data  wil l  be  out .  

And meanwhile ,  they 've le t  me know that  there 's  an associat ion 

between female  pest ic ide appl icators  in  the  Midwest  and ovar ian 

cancer ;  a l though they have not  broken this  down yet  to  what  kinds of  

chemicals  they were exposed to .  But  the  researchers  do point  out  to  

me that  in  the  Midwest  there 's  a  lot  of  a t razine that 's  appl ied.  In  fact ,  

in  the  s ta tes  where this  was s ignif icant ly  e levated,  when the two-sta te  

data  were pooled,  Iowa appl ied 7 to  8  mil l ion pounds of  a t razine 

annual ly;  and North Carol ina appl ied approximately half  a  mil l ion 



1

2

3

4

5

6

7

8

9

10

11

12

13

14

15

16

17

18

19

20

21

163


pounds of  a t razine in  2001.  This  is  the  most  recent  data  I  could get .  


And i t  f luctuates  year  by year. Al though Iowa was pret ty  s teady at  7 


to  8  mil l ion. 


And this  when these two s ta tes  were pooled,  they found an 

elevated ovar ian cancer  in  female  appl icators  that  was s ta t is t ical ly  

s ignif icant .  There  was only e ight  observed cases ,  but  versus  1 .9  

expected.  So they 're  looking at  th is  fur ther.  And this  data  is  being 

submit ted for  publ icat ion in  the Scandinavian Journal  of  Work and 

Environmental  Heal th .  

There  is ,  of  course ,  the  industry sponsored s tudy that  is  the  

narrow topic  of  today 's  meet ing.  I  won' t  go into i t .  I  know that  you 

have a  far  deeper  unders tanding of  this  s tudy than I  do.  

But  I  wi l l  point  out  that  they did f ind that  workers  had elevated 

prostate  and other  cancers  and the confounding issue was never  

c lar i f ied.  So there  is  no data  one way or  the  other  to  dismiss  these 

cancer  f indings or,  in  fact ,  to  dismiss  the PSA confounding.  

The authors themselves bel ieve that a four to f ive to s ix t imes 

elevat ion may be explained by PSA confounding based on other  

publ ished reports .  But  I 've  pointed out  in  a  le t ter  wri t ten in  response 

to  this  publ icat ion which is  publ ished in  a  subsequent  issue of  the  

Journal ,  and which I 've  a t tached to  the publ icat ion in  your  desk 
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copies ,  that  i f  you divide up the workers ,  the  real  problem with 


confounding is  real ,  which is  that  act ive company workers ,  which is 


th is  group r ight  here  with  the as ter isk,  th is  was the group that  had the 


PSA test ing and i t  was the group with the longest  durat ion of 


exposure.  So i t  i s  a  confounder.  This  is  a  problem.


But i t  doesn ' t  go away. There 's  no data  that  have been provided.  

They did not  do a  matching reference group that  was also PSA 

screened or  some other  technique that  could be done to  make these 

confounders  nonconfounding.  I f  a  confounder  appl ies  to  both groups,  

then i t ' s  nonconfounding anymore of  course .  

So in  this  group,  you have 11 cases .  I t ' s  not  a  lot  of  cases .  This  

s tudy did not  have the power to  make much of  a  s ta tement  one way or  

the other.  And al l  of  the  reviewers  agreed to  that .  However,  wi th  11 

cases  versus  1 .8  expected,  this  is  not  the  four  or  f ive t imes that  the  

PSA seems to  explain.  I 'm not  reading into this  anymore than what  

can be said f rom an underpowered,  s ta t is t ical ly  weak s tudy with few 

cases .  Except  that  I  don ' t  th ink i t ' s  been explained.  And I  think that  

i t  deserves  fur ther  fol low up and can ' t  be  dismissed.  

Cri ter ia  No.  2  for  a  c lass i f icat ion of  l ikely under  the 2003 draf t  

f inal  guidel ines  is :  "An agent  that  has  tes ted posi t ive  in  more than 

one species ,  sex,  s t ra in ,  s i te ,  or  exposure route  with  or  without  
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evidence of  carcinogenici ty  in  humans."  So we have three s tudies  that  

suggest  carcinogenici ty  in  humans.  But  what  about  some of  the other  

species?  

There 's  a  paper  publ ished also by the same Donna in  I ta ly  

showing tumors  in  male  mice.  These were Swiss  mice,  males ,  

fol lowing interper i toneal  inject ions  of  a t razine.  And the interest ing 

thing about  this  s tudy is  that  they did take i t  to  a  ful l  year. And they 

found 6 lymphomas in  30 t reated animals .  And in  the controls ,  they a  

hundred controls ,  and they found only one.  So i t ' s  h ighly s ta t is t ical ly  

s ignif icant .  And that 's  a  male  mouse s tudy. 

In  female  Sprague-Dawley rats ,  th is  one is  actual ly  publ ished 

by a  group of  authors  that  include some authors  that  l i s t  their  

aff i l ia t ions  as  Novart is .  Al though in  the publ icat ion under  the 

acknowledgement ,  i t ' s  not  s ta ted who fund the s tudy. I 'm assuming 

that  Novart is  a t  least  knows about  this  s tudy. Novart is  being the 

former Ciba-Geigy. After  Ciba-Geigy and before  Syngenta ,  le t 's  say. 

They found tumors  in  female Sprague-Dawley rats .  The 

interest ing thing is  they actual ly  did three,  two-year  s tudies .  And 

then this  par t icular  publ icat ion I 've  c i ted here  is  the  review that  

compares  a l l  - -  I 'm sorry. They did f ive two-year  s tudies ,  and they 

found s ignif icant  resul ts  in  three out  of  f ive of  the  two-year  oral  
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dosing s tudies .  So this  is  ra ts ,  Sprague-Dawley,  oral  dosing.  The one 


I  jus t  did  was mice,  Swiss ,  male ,  IP inject ion. 


And they found quote ,  "A mammary tumor response,"  and this  

was f ibroadenomas adenocarcinomas,  "has  been consis tent ly  observed 

in  Sprague-Dawley female  ra ts  fol lowing chronic  oral  dosing of  

a t razine and s imazine"  - -  these  are  separate ly  done --  "at  or  above the 

maximum tolerated dose."  

Now the tolerated dose is  400 par t  per  mil l ion.  But  actual ly  i f  

you look at  the  table ,  the  data  tables  in  the s tudy,  what  I  have found 

was there  are  s ignif icant  effects .  They ident i fy  them as  s ignif icant  

with  as  as ter isks  using a  P value of  .05.  At  50 par t  per  mil l ion,  that  

was one out  of  f ive  of  the  s tudies;  70 par t  per  mil l ion in  two out  of  

f ive  of  the  s tudies;  and at  400 par t  per  mil l ion,  in  one s tudy but  both 

f ibroadenomas and adenocarcinomas;  and at  500 par t  per  mil l ion,  a lso 

in  one s tudy,  both cancer  types;  and at  a  thousand par t  per  mil l ion in  

two s tudies .  

Now, when I  say one or  two s tudies ,  they 're  not  a l l  the  same 

s tudies .  The authors  correct ly  ident i f ied that  there  was three s tudies  

that  showed posi t ive  resul ts .  But  what  I 'm te l l ing you here  is  that  

some of  them showed i t  a l l  the  way down to  50.  So that 's  two s t ra ins ,  

and male  and female.  
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Some evidence in  humans based on three different  s tudies ,  the  

ag f ie ld  s tudy from Cal i fornia ,  the  I ta l ian s tudy,  and the workers  

s tudy. 

And a  posi t ive  s tudy that  indicates  a  highly s ignif icant  resul t .  

For  example,  an uncommon tumor.  We don ' t  have that  obviously with  

prostate  cancer,  a  high degree of  mal ignancy,  or  an ear ly  age at  onset .  

What 's  in terest ing,  and one of  the  Panel  members  ra ised al ready this  

morning,  is  a  highly s ignif icant  resul t  that  was publ ished recent ly  by 

Drs .  Birnbaum and Fenton and also shown at  an abstracted SOT by 

Fenton and Davis  in  2002.  The publ icat ion was in  2003,  and was not  

deemed important  enough to  give the Scient i f ic  Advisory Panel .  

But  they did something very interest ing.  They tes ted at razine 

the way I  think i t  real ly  should be tes ted.  They looked at  whether  

exposures  during development ,  in  utero exposures ,  predisposes  an 

animal  to  cancers  la ter  in  l i fe  fol lowing exposures  with  other  

carcinogens.  And this  was a  different  s t ra in ,  Long-Evans ra ts .  They 

were exposed in  utero to  a t razine fol lowed by a  chal lenge with a  

known carcinogen.  And what  they found was atrazine-exposed pups 

demonstrated delayed mammary bud outgrowth fol lowed by an 

increase,  in  mult ipl ic i ty  and volume of  tumors ,  af ter  exposure  to  the  

carcinogen compared to  the  non-atrazine t reated controls .  



1

2

3

4

5

6

7

8

9

10

11

12

13

14

15

16

17

18

19

20

21

168 

So controls  were not  exposed.  Atrazine was during in  utero.  

And then both groups with chal lenged with a  known carcinogen.  

Those that  were exposed in  utero to  a t razine had much higher  levels ,  

mult ipl ic i ty  and volume of  tumors .  In  addi t ion,  those exposed pups 

also showed an increase in  organ pathology. This  included adrenal  

nodules ,  p i tui tary foci ,  large ovar ian cysts  - -  large is  greater  2  

mil l imeters  in  this  case  - -  lymph node and spleen enlargements  

compared to  controls .  

Cri ter ia  4 ,  las t  cr i ter ia  that  I ' l l  do,  is  a  posi t ive  s tudy that  is  

s t rengthen by other  l ines  of  evidence.  For  example,  some evidence of  

an associat ion between human exposure and cancer  but  not  enough to  

infer  a  causal  associat ion --  I  th ink that 's  what  we have here  with  the 

human exposures  - -  or  evidence that  the  agent  or  important  metabol i te  

causes  events  general ly  known to  be associated with  tumor formation.  

Here I  want  to  draw your  a t tent ion to  the endocrine disrupt ion 

act ivi ty  of  a t razine.  The Scient i f ic  Advisory Board in  i ts  meet ing las t  

month while  reviewing the Draft  Final  Cancer  Guidel ines  said  in  the 

report  that  i t  i s  l ikely that  ear ly  l i fe  s tages  have windows of  

suscept ibi l i ty  to  carcinogens act ing through endocrine disrupt ion.  

And they provided some examples  in  there  report .  And they s ta ted in  

summary that  there  is  reason to  bel ieve that  hormonal  agents  can be 
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more potent  carcinogens when exposures  occur  ear ly  in  ear ly  l i fe  

s tages  ra ther  than la ter  l i fe  s tages  a lone.  

This  to  me is  a  cr i ter ia  that 's  f i l led c lear ly  by the exper iments  

by Birnbaum and Fenton where they showed that  exposures  during in  

utero to  the Long-Evans ra ts  predisposed to  cancer  when they were 

confronted la ter  with  a  known carcinogen.  

So I  th ink that  a t razine a t  least  wi th  some data ,  le t 's  say the 

t ime where a t razine has  actual ly  been looked at  in  this  manner,  what 's 

been found,  I  th ink,  is  that  a t razine has  a  mechanism of  act ion,  

endocrine disrupt ion,  which may predispose when an animal  when 

exposed in  utero or  dur ing ear ly  l i fe  s tages  to  cancers  la ter  in  l i fe .  

There 's  some animal  data  here .  I  actual ly  don ' t  want  to  go over  

this  because you 've seen i t  a l l .  Actual ly,  the  publ ic  commenters  went  

over  this .  I t ' s  some of  the  data  that  I  p icked.  There 's  a  number  of  

other  s tudies ,  but  I  p icked that  the  larger  s tudies ,  jus t  showing that  

a t razine does  act  as  an endocrine disruptor  in  a  number  of  different  

animal  s tudies ,  in  a  number  of  different  s t ra ins  by a  number  of  

different  labs .  But  s ince the publ ic  commenters  ear l ier  did  

acknowledge that  a t razine is  an endocrine disruptor  and does  reduce 

tes tosterone levels  and disrupts  lute inizing hormones and 

gonadal t rophic  re leasing hormone levels ,  I  don ' t  want  to  go into  this .  
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I ' l l  jus t  point  out  that  there 's  some prosta te  gland inflammation 

when nurse  ra ts  were exposed.  I  th ink what 's  most  interest ing about  

this  s tudy for  me is  that  the  a t razine did not  t ravel  through the milk.  

They actual ly  measured in  the milk.  And in  fact  what  i t  d id  was a l ter  

hormone levels  in  the dam, the nurs ing mother. And then those 

a l tered hormone levels  were passed through to  a l ter  the  hormone 

levels  in  the  pups that  were dr inking.  

This  one was in  Wistar  ra ts .  This  s tudy was also in  Wistar  ra ts ,  

and i t  showed delayed puberty  in  both male  and female  Wistar  ra ts  

when they were exposed ear ly  in  l i fe .  And what  was interest ing I  

th ink to  this  was that  males  were more sensi t ive  to  this .  Males  had 

affects  down at  12 and a  half  mil l igrams per  ki logram atrazine;  

whereas  the  females  didn ' t  have affects  unt i l  up to  50 mil l igrams per  

ki logram atrazine.  And these were a t razine adminis tered post-natal ly. 

And atrazine reduced sperm  moti l i ty  in  Fischer  ra ts .  That  was 

IP inject ions .  This  was a  s tudy publ ished in  the year  2000.  

The frog data  I  real ly  don ' t  want  to  go into .  But  i t ' s  jus t  the  

recent  publ icat ions  by Tyrone Hayes.  I t ' s  been also confirmed in  

some other  labs .  The Mendosa paper,  two Mendosa papers ,  have been 

publ ished from Canada that  basical ly  showed that  Xenopus laevis  

exposed in  the laboratory had var ious different  gonadal  dis turbances  
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in  their  developments .  And some of  that  was as  low as  .1  par t  per 


bi l l ion.  Although the Mendosa t r ied 25 par t  per  bi l l ion and found 


s imilar  affects  and included hermaphrodi tes . 


And the Hayes a lso found that  a t  25 par ts  per  bi l l ion,  males  

displayed a  decrease of  tes tosterone levels  which we 've a lso seen in  

the  ra t  data .  

In  2003,  Hayes publ ished showing retarded gonadal  

development  in  exposed animals .  And he associated some of  this  with  

Rana pipians  in  the wild .  

And this  is  a  s tudy that  has  not  been given much air  t ime.  And 

the reason why is  i t ' s  not  publ ished.  I t ' s  a  Syngenta-sponsored s tudy. 

And they consider  the  resul ts  prel iminary.  And they did ta lk  about  i t  

a t  the  meet ing las t  month,  but  dismissed i t  as  prel iminary. 

And i t  i s  prel iminary.  They 're  r ight .  I t ' s  a  Syngenta-sponsored.  

But  i t ' s  very interest ing.  They looked at  Bufo marinus which is  a  toad 

in  sugarcane f ie lds  in  Flor ida.  The sugarcane f ie lds  are  t reated with  

a t razine.  And what  they found was that  the  f rogs c loser  to  the f ie lds  

or  within the  t reated f ie lds  were the males ,  the  genet ic  males  actual ly  

showed female skin colorat ions.  And some of  them had eggs or  were 

hermaphrodi tes .  And the far ther  you got  f rom the t reated f ie lds ,  the  

less  you observed this .  
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So they consider  i t  prel iminary because they don ' t  have dose 

type data .  And EPA considered also that  these s tudies  didn ' t  have 

good dose response re la t ionships  in  the f rog data .  But  I  consider  i t  

in teres t ing because I  th ink i t ' s  got  a  bui l t - in  dose response gradient ,  

a l though i t  i s  a  prel iminary s tudy. 

They presented this  a t  the  Society of  Toxicology meet ing.  And 

i t  was wri t ten up in  a  smal l  report .  Not  by them, but  by an ear th  

science reporter  there ,  who quoted the authors  as  saying that  the  work,  

quote ,  " lends credence to  Univers i ty  of  Berkeley endocrinologis t  

Tyrone Hayes '  hypothesis  that  a t razine is  affect ing sexual  

development  of  amphibians ."  

And that  another  of  the  Syngenta-sponsored researchers ,  J im 

Carr  f inds  an effect  a t  a t razine concentrat ions  that  are  s imilar  to  what  

we see in  the f ie ld  and to  what  we think toads are  exposed to .  So one 

more species  which is  affected.  

In  summary,  I  th ink there  is  evidence of  cancer  in  laboratory 

animals  in  two species ,  ra ts  and mice.  There  is  demonstrated 

endocrine in  mult iple  s t ra ins .  There  is  demonstrated endocrine 

disrupt ion in  Avent is-exposed laboratory animals .  I  th ink with  

endocrine disrupt ion,  we can safely  say i t ' s  a  mult i -species  endpoint  

which may predispose an at razine-exposed fetus  or  neonate  to  cancer  
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la ter  in  l i fe .  This  is  coming from a ra t  s tudy.


There is  evidence that  exposure  to  a t razine during development  

predisposes  laboratory animals  to  developing cancer  la ter  in  l i fe ,  the  

Birnbaum and Fenton work.  

And there  are  reports  of  endocrine and cancer  effects  in  

a t razine-exposed humans.  I  c i ted the two s tudies  that  are  publ ished,  

Donna and Mil ls .  But  I  a lso br ing up the s tudy that  you 're  discussing 

today as  I  th ink interest ing and worthy of  fol low-up.  

So we suggest  that  the  Scient i f ic  Advisory Panel  recommend 

that  a t razine be c lass i f ied as  a  l ikely human carcinogen based on the 

2003 draf t  f inal  guidel ines .  And in  the event  that  the  SAP feels  that  i t  

needs more opportuni ty  to  comprehensively review the avai lable  data ,  

we recommend that  the  SAP request  that  EPA promptly reconvene to  

review al l  avai lable  data  using the 2003 draf t  f inal  cancer  guidel ines  

to  make a  determinat ion of  cancer  c lass i f icat ion.  Thank you.  

DR. PORTIER: Thank you.  Are there  any quest ions f rom the 

SAP? 

Dr.  Sass ,  i f  you could join us  over  here  instead of  to  the back of  

the  Panel  i t  would be bet ter  a t  th is  point .  Quest ions  for  c lar i f icat ion? 

None.  Thank you very much.  

Our  next  publ ic  commentor  is  Alan Roberson,  the  American 
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Water  Works Associat ion.  

MR. ROBERSON: Good af ternoon.  I 'm Alan Roberson.  I 'm 

director  of  regulatory affai rs  for  the  American Water  Works 

Associat ion.  You're  probably not  very famil iar  with  our  associat ion.  

There  are  a  couple  famil iar  faces  here .  But  we 're  the  largest  sc ient i f ic  

and technical  associat ion represent ing dr inking water.  Our  members  

kind of  cover  the  range of  water  ut i l i t ies  to  consul t ing engineers ,  

manufacturers ,  academic,  s ta te  regulators .  We've got  57,000 members  

and represent  4 ,200 ut i l i t ies  that  serve about  82 percent  of  the  water  

in  the  United States .  

So you may be asking why are  we here  today.  Atrazine is  a  

pret ty  s ignif icant  problem  for  many of  our  member  ut i l i t ies  in  the  

Midwest .  The at razine s tandard was es tabl ished in  1991 at  three par ts  

per  bi l l ion.  Compliance is  based on an annual  average of  four  

quar ter ly  samples ,  a  rol l ing annual  average.  During the '90s ,  many of  

our  member  ut i l i t ies  in  the  Midwest  had to  ins ta l l  addi t ional  t reatment  

to  comply with  the s tandard.  I t  cont inues  to  be an ongoing problem. 

Uti l i t ies  cont inual ly  have to  bear  a  f inancial  burden for  this  

addi t ional  t reatment .  This  f inancial  burden has  been shif ted to  the 

water  ut i l i t ies  from the manufacturers  and the growers ,  and we think 

that 's  unfair. 
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We've been pret ty  act ively involved in  fol lowing the special  

review since i t  s tar ted,  as  Jennifer  said ,  the  las t  e ight  years .  We've 

commented on many different  pieces  of ,  submit ted some extensive 

comments  on the IRED that  came out  ear l ier  th is  year. 

We general ly  support  the  IRED, par t icular ly  on the concept  of  

environmental  moni tor ing,  that  is ,  moni tor ing F source waters  as  par t  

of  the  regis t ra t ion process .  We do have one s ignif icant  problem with 

the IRED with the mit igat ion t r igger.  We think the mit igat ion t r igger  

should be 12 par ts  per  bi l l ion.  Because i f  a  ut i l i ty  gets  a  s ingle  

sample a t  12 in  their  source water,  wi thout  any addi t ional  t reatment ,  

that  is  a  violat ion of  the  Safe  Drinking Water  Act  s tandard.  In  other  

words,  i f  you take that  12,  divide i t  by 4 you get  three;  and that 's  a 

violat ion of  the  s tandard.  

Because of  our  ongoing concerns ,  we 've s tar ted an extensive 

monitor ing project  in  the  Midwest  this  year. We're  monitor ing 40 

sources  on a  weekly basis ,  doing both a  paired and a  f inished water  

sample.  At  15 of  these sources ,  we 're  a lso doing weekly,  Monday 

through Friday sampling.  We're  a lso taking 10 percent  of  these 

samples  and doing fur ther  analysis  through GCMS to look at  t r iazines  

and some of  the  metabol i tes  to  bet ter  under  the  re la t ionships  between 

those.  We're  a lso looking at  some t reatabi l i ty  s tudies  to  t ry  and 
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understand the eff icacy of  different  kinds of  carbon t reatment . 


This  is  a  s ignif icant  investment  for  our  associat ion,  for  the  

member  ut i l i t ies  to  do this .  And we feel  l ike  we 're  doing i t  because 

i t ' s  important  to  our  members .  

So I want to summarize .  I t r ied to keep this shor t and on one 

piece of  paper.  We real ly  have two recommendat ions.  Firs t ,  we think 

i t ' s  important  that  the  f inancial  burden for  an ongoing t reatment  get  

shif ted away from the water  ut i l i t ies  and back to  the  manufacturers  

and the grower. 

Secondly,  we 'd  implore  that  the  SAP and EPA complete  the 

special  review as  soon as  possible  and then to  appropria te ly  revise  the 

dr inking water  s tandard as  soon as  possible .  Our  member  ut i l i t ies  

have been wrest l ing with  this  heal th  effects  debate  for  the  las t  e ight  

years .  We're  not  toxicologis ts .  We're  not  epidemiologis ts .  I 'm a  c ivi l  

engineer  by t ra ining.  Most  of  our  members  are  e i ther  engineers  or  

chemists .  You s tar t  having this  debate  about  these kind of  s tudies ,  

and we can ' t  real ly  act ively par t ic ipate .  But  yet  our  member  ut i l i t ies  

are  feel ing pressure  f rom the publ ic  because of  these media  s tor ies  

about  endocrine disruptors  and hermaphrodi t ic  f rogs.  I  had to  put  in  

that  f rog reference because I  missed the June meet ing and I  jus t  l ike  

saying that  word in  publ ic .  
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But  i t  i s  a  real  problem. We have our  member  ut i l i t ies  in  the  

Midwest ,  a  large ut i l i ty  on the Missouri  River,  that 's  had to  lower  

their  in ternal  t reatment  goal  a  few t imes over  the  past  decade because 

of  this  uncer ta inty  in  heal th  effects  s tudy. We'd l ike  for  this  

uncer ta inty to  get  resolved so our  ut i l i t ies  would know where they 

need go with t reatment  and can go ahead and put  that  in .  

So I  appreciate  the  opportuni ty  to  make these comments  to  the  

SAP.  And i f  there  are  any quest ions ,  I ' l l  take them. 

DR. PORTIER: Are there  any quest ions for  Mr.  Roberson?  No.  

Thank you very much.  

Mr.  Leonard Geonessi .  He wil l  be  fol lowed by Dr.  Dan Bird.  

MR. GEONESSI:  I  bel ieve you have copies  of  my remarks.  My 

name is  Leonard Geonessi .  I 'm with Nat ional  Center  for  Food and 

Agricul tural  Pol icy.  We're  a  pr ivate  non-prof i t  group here  in  

Washington,  D.C.  And for  the past  10 years ,  my organizat ion has  

maintained a  unique nat ional  data  base on pest ic ide use for  the  United 

States .  We t rack the use of  200 different  pest ic ides  as  they 're  used on 

87 crops in  the  48 cont inental  s ta tes .  

In  terms of  volume,  a t razine current ly  ranks number  two in  the 

United States  in  use  amounts  among herbicides  used in  agr icul ture .  

For  many years ,  a t razine was the number  one volume herbicide used in  
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the United States .  But  recent ly  i t ' s  been ecl ipsed by the t remendous 

increase in  glyphosates  usage.  

Now there 's  been much discussion about  the r isks  and the 

benef i ts  of  a t razines  use.  And what  I 'd  l ike  to  ta lk  about  today is  

some of  the  benef i ts  of  a t razines  cont inued use par t icular ly  to  the 

nat ions  corn and sorghum growers .  Basical ly,  a t razine is  a  very 

inexpensive herbicide.  I t  costs  four  to  f ive dol lars  per  acre  to  be 

used.  I t ' s  usual ly  appl ied a t  plant ing.  I t  provides  res idual  control  of  

germinat ing weeds throughout  the  growing season.  I t  k i l ls  a  broad 

spectrum of  weeds,  both grasses  and broad leaves .  But  i t ' s  typical ly  

appl ied with  other  herbicides  to  extend i ts  spectrum of control .  

Between 1986 and 1994,  there  were nine s tudies  that  es t imated 

the potent ia l  economic impacts  on U.S.  corn and sorghum growers  i f  

a t razine were to  be removed from the marketplace.  And the es t imated 

economic impacts  range from $460 mil l ion a  year  to  $3.3 bi l l ion a  

year. 

In  1996,  Novart is  submit ted a  comprehensive economic analysis  

of  a  potent ia l  ban on atrazine 's  use  for  the  nat ions corn and sorghum 

growers  based on a  s tudy done by David Bridges a t  the  Univers i ty  of  

Georgia .  And that  s tudy est imated that  the  lose  of  a t razine would 

resul t  in  an economic cost  of  $1.2 bi l l ion to  the nat ion 's  corn and 
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sorghum growers .  And most  of  this  increase costs  or  loss  would be 

associated with  the potent ia l  loss  consis ts  of  higher  costs  due to  more 

expensive a l ternat ives  that  would have to  be used.  

Now, the  a l ternat ive herbicides  are  more cost ly  for  several  

reasons.  Many of  the  a l ternat ives  are  newer.  They 're  s t i l l  on patent ;  

and,  thereaf ter,  they are  more expensive.  Secondly,  the  a l ternat ives  

do not  provide a  broad a  spectrum of  weed control  in  comparison to  

a t razine;  thus ,  you have to  use several  herbicides .  And,  thi rd ,  many 

of  the  a l ternat ives  do not  have a  suff ic ient  res idual  control  per iod in  

the  soi l .  And as  a  resul t ,  mul t iple  appl icat ions  have to  be made.  

Well , i t ' s been seven years s ince the las t comprehensive 

economic assessment  was conducted.  So what  I  thought  I  would do 

would be to  col lect  some information current ly  to  informal ly  provide 

you with a  current  view of  what  the loss  of  a t razine would cost  i f  i t  

went  into  effect  today.  After  a l l ,  there  have been some new herbicides  

that  have been regis tered in  the  past  seven years ,  including 

Isoxif luta l ,  nesi t r ione for  use  with  convent ional  corn,  and glyphosate  

which now can be used with genet ical ly  engineered corn.  

Some of  these new al ternat ives  have qui te  a  broad spectrum of  

control .  For  example,  glyphosate  has  very few weaknesses ,  misses  

very few weed species .  So we conducted an informal  pol l  of  15 weed 
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scient is ts  around the country who are  responsible  for  developing weed 

control  recommendat ions for  corn farmers .  We asked them which 

al ternat ives  would l ikely be used i f  a t razine were no longer  avai lable .  

I t ' s  s t i l l  t rue  that  no s ingle  a l ternat ive could subst i tute  for  a t razine.  

As broad spectrum as  glyphosate  is ,  i t  has  no res idual  act ivi ty;  

and as  a  resul t ,  i t  would have to  be sprayed mult iple  t imes as  wel l  as  

be paired with  some ear ly  res idual  herbicides .  Thus,  the  unanimous 

response that  we got  f rom the weed scient is ts  was that  mult iple  

appl icat ions  of  mult iple  herbicides  would s t i l l  have to  be made for  to  

subst i tute  for  a t razine.  

In  addi t ion,  the  experts  agree that  wi thout  a t razine,  weed 

control  costs  in  corn f ie lds  would go up by $20 dol lars  per  acre .  We 

have about  50 mil l ion acres  of  corn t reated with  a t razine a t  th is  t ime.  

The increased costs  of  a l ternat ives  i f  a t razine would not  be avai lable  

would tota l  about  $1 bi l l ion a  year  in  extra  costs  for  our  corn growers .  

Now, this s imulat ion assumes that a l l corn growers would 

cont inue to  grow corn without  a t razine and s imply switch to  the use of  

these a l ternat ive.  However,  several  of  the  weed scient is ts  that  we 

ta lked with  expressed the opinion that  corn growers  in  their  s ta tes  

would s top growing corn completely  without  a t razine.  This  concern 

was ra ised par t icular ly  by scient is ts  in  southern s ta tes  where 
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corn-yield  potent ia l  and economic re turns  are  lower  than they are  in 


the  Midwest .  States  such as  Georgia  and Oklahoma would l ikely see a 


reduct ion in  corn acreage because corn growers  could not  afford the 


extra  $20 dol lars  an acre  for  weed control . 


Some weed scient is ts  have s t rong concerns  that  managing 

herbicide-res is tant  weeds wil l  be  s ignif icant ly  more diff icul t  wi thout  

a t razine.  For  example,  there  are  s ta tes  where mare 's  ta i l  populat ions  

res is tant  to  glyphosate  have evolved in  soy beans,  a  crop which is  

typical ly  rota ted with  corn.  Atrazine use in  corn is  cr i t ical  in  

control l ing the populat ions  of  these glyphosate-res is tant  mare 's  ta i l .  

Without  a t razine 's  use  in  corn,  mare 's  ta i l  populat ions  in  soy beans 

wil l  be  greater  the  next  year. And this  problem wil l  grow then i f  

g lyphosate  is  subst i tuted for  a t razine in  corn.  And i t ' s  a lso being used 

in  soy beans.  

A recent  program in Iowa was designed to  encourage corn 

farmers  in  a  reservoir  watershed to  s top using at razine.  Farmers  

would be paid $20 per  acre  not  to  use a t razine.  About  one- third  of  the  

growers  s igned up,  whi le  two-thirds  of  the growers  fe l t  that  $20 an 

acre  was not  enough compensat ion to  s top using this  product .  

There  are  intangible  benef i ts  that  are  not  direct ly  captured in  a  

s t ra ight  comparison of  costs .  For  example,  i t ' s  extremely complicated 
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to  choose these sequent ia l  appl icat ions  of  separate ,  expensive 

herbicides  to  replace a  s ingle  appl icat ion of  inexpensive a t razine.  

So as  you can see,  growers  have elected to  use a t razine for  a  

reason.  I t ' s  a  low-cost  way of  control l ing ser ious weed problems 

faced by growers  around the country. With l imited and more 

expensive a l ternat ives ,  a  loss  of  a t razine would force growers  to  make 

diff icul t  choices  and,  in  some cases ,  to  s top growing corn.  

I  am not  aware of  an effor t  to  measure  the economic damages 

associated with  a t razine 's  use .  The economic benefi t ,  on the other  

hand,  of  using at razine is  a t  least  a  bi l l ion dol lars  a  year. 

Thank you very much.  

DR. PORTIER: Thank you,  Mr.  Geonessi .  Are there  any other  

quest ions?  None.  Thank you very much.  

Dr.  Bird.  After  Dr.  Bird wil l  be  Jerry White  and Donald Ridley. 

DR.  BIRD: I  would l ike to  thank the Chair,  the  Science 

Advisory Panel ,  and the members  of  the  Panel  for  the  opportuni ty  to  

tes t i fy.  I 've  sent  you al l  I  bel ieve twice,  once in  paper  and once by 

e-mai l ,  my wri t ten comments  which are  br ief .  I  real ly  have just  two 

points  to  make.  

The f i rs t  i s  that  I  th ink EPA has done a  very credible  job going 

through the epidemiology data  and I  think that  you can make a  
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decis ion about  the  epidemiology data  based solely  on the 


epidemiology data  i tse l f .  I t ' s  not  necessary to  go outs ide of  those data 


to  come to  a  conclusion. 


The second is ,  i f  you do want  to  go outs ide of  those data  and 

you want  to  look at  the  mechanism or  the mode of  act ion in  rodents ,  

which I  th ink is  very s t rongly val idated at  th is  point  through many 

publ icat ions  in  the  scient i f ic  l i terature ,  we cal l  i t  the  "neuroendocrine 

hypothesis ,"  you have to  look at  biological  plausibi l i ty  which is  a  

heavy element  in  the mode of  act ion in  the new cancer  guidel ines .  

That  takes  you in  a  direct ion of  f igur ing out  why the predicted 

direct ion of  the  effects  of  a t razine would be the opposi te  of  those seen 

in  the St .  Gabrie l  work force.  

So those are  my two comments .  I  have nothing fur ther  to  say.  I 

th ink,  Chair,  you wanted me to  announce my name and where I 'm 

from. I  apologize.  My name is  Daniel  Bird.  I 'm a  toxicologis t  

professional ly. I 'm represent ing myself  today.  The f i rm on the 

le t terhead is  one I  used to  work in .  They were kind enough to  le t  me 

use their  secretar ia l  workforce in  re turn for  put t ing i t  on their  

le t terhead.  I  used to  be the president  of  the  company.  I  no longer  

work there .  

DR. PORTIER: Thank you.  Are there  any quest ions?  No.  
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Thank you very much,  Dr.  Bird.  Dr.  Ridley. This  presentat ion wil l 


be fol lowed by Mr.  Hedberg.  You' l l  be  af ter  them.


MR. WHITE: Mr.  Chairman,  I  wi l l  s tar t  off  the  comments .  My 

name is  Jerry White .  I 'm the execut ive director  of  the  Kansas  Corn 

Growers  Associat ion and also the Kansas  Grain and Sorghum 

Producers .  I  l ive  in  east  central  Kansas .  I 'm not  a  scient is t ,  but  I  

brought  one with  me today.  I  a lso serve as  a  chairman of  a  coal i t ion 

known as  the "Triazine Network."  This  is  a  grower coal i t ion that  was 

formed in  1995 by producers  of  over  30 commodit ies  to  provide a  

vehicle  for  par t ic ipat ion in  the EPA's  special  review of  t r iazine 

herbicides .  

Our  object ive is  to  ensure  that  EPA has and ut i l izes  the best  

avai lable  science to  conduct  the  special  review. Our  membership 

encompasses  producer  groups f rom sea to  sea and border  to  border. 

And cer ta inly the producers  of  over  30 commodit ies .  

Atrazine has  been used as  a  foundat ion of  most  of  our  weed 

control  programs s ince the 1950s.  And as  ta lked about  ear l ier,  our  

s is ter  organizat ions  that  don ' t  necessar i ly  have the same issues  with  

a t razine direct ly  that  corn,  sorghum, and sugarcane might  have,  

cer ta inly  have s imilar  issues  that  are  t ied to  i t  through s imazine use.  

We know the product  wel l .  I t ' s  been used for  a  long t ime i f  we know 
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how to use a  product  in  a  way that  provides  safety  for  ourselves  in  the 


environment  that  we farm and l ive in .  And we have confidence in  the 


product  because of  this  long his tory.


While we have not a lways agreed with past EPA assessments 

re la t ive to  a t razine,  in  general ,  the  process  has  moved forward in  a  

posi t ive  way for  the  product ;  a l though,  cer ta inly,  i t  seems l ike  a t  a  

snai l 's  pace f rom t ime to  t ime.  

We have observed that  increasingly in  recent  years  nonstandard 

s tudies  and even reports  based on such s tudies  many t imes f ie lded by 

the act ivis ts ,  move quickly through the popular  press  only to  a t  some 

point  in  the  future  be widely dismissed by the scient i f ic  community  

with  minimal  report ing.  But  we are  pleased,  however,  wi th  this  

process  today to  appear  before  the Panel  and commend EPA for  their  

posi t ion paper  re la t ive to  this  SAP. 

Years  of  extensive work dedicated to  a t razine,  cancer  issues  by 

EPA, by Syngenta  and i ts  predecessor  organizat ions,  and most  

recent ly  by the June 2000 SAP,  have al ready determined that  a t razine 

is  not  l ikely to  cause cancer  in  humans.  That  is  not  to  say that  the  

issue is  not  subject  to  fur ther  del iberat ion.  Obviously,  th is  SAP is  an 

example.  But  I  th ink there  is  a  reason.  I  th ink i t ' s  been explained 

fa i r ly  wel l  why the charge to  this  Panel  is  a  somewhat  s imple  one.  
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EPA is  correct  in  not  charging the panel  with  issues  thoroughly 

reviewed by previous SAPs.  And,  actual ly,  we 're  here  today because 

of  a  consent  decree that  a t  the  t ime las t  summer was just i f ied by the 

Agency as  being based on workload issues .  I  don ' t  th ink anyone 's  told  

you that  today.  But  i t  was not  real ly  issues  of  concern with  prostate  

cancer  that  drove this  SAP in terms of  the  Agency. 

Obviously,  the  consent  decree was entered into  with  a  pla int i ff 

that  did  have those issues .  I  don ' t  th ink anyone said  i t .  But  I  would 

l ike  to  make sure  i t ' s  in  the  record.  

In  spi te  of  anything that  you might  have heard to  the contrary, 

farmers  and consumers  real ly  do want  the  same outcomes.  I f  there  is  

an issue re la t ive  to  the  safety  in  using a  herbicide,  i t ' s  much more 

profound to  those of  us  that  di rect ly  use the mater ia ls .  We l ive and 

raise  our  chi ldren and grandchi ldren in  the same area that  we grow our  

crops.  And,  of  course ,  i f  there  are  real  issues  concerning safe  use of  

any product ,  we need and want  to  know about  i t .  

While  EPA concluded avai lable  data  do not  support  a  l ikely 

re la t ionship between atrazine exposure  and prostate  cancer,  they do 

s top short  of  saying i t ' s  an absolute  term. They made their  best  

assessment  using al l  the  avai lable  data  and balance,  and we bel ieve 

this  to  be appropria te .  
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And I  would offer  a  l i t t le  food for  thought  on this  issue.  I f  

a t razine were to  be banded an act ion cal led for  by the NRDC, the loss  

of  income for  Kansas  farmers  - -  I 'm only speaking about  Kansas  a lone 

--  wi l l  to ta l  some $120 mil l  a t  the  farm gate .  Mr.  Geonessi  actual ly  

just  a l luded to  this .  This  is  based on $20 an acre  in  increased costs ,  

real ly  not  taking into  account  yie ld  differences  and the fact  that  we 

have some 6 mil l ion acres  of  corn and sorghum in the State  of  Kansas .  

And when you measure that  loss  a t  the  farm gate  of  $120 

mil l ion,  you have to  real ly  consider  the  impact  to  the  Kansas  rural  

communit ies .  This  is  because when a  farmer  gets  a  dol lar,  they tend 

to  re invest  in  goods and services  in  local  community. The people  that  

they invest  i t  in  tend to  re invest  i t  as  wel l .  And the economic 

mult ipl ier  that  typical ly  is  used in  Kansas  is  some  four  to  f ive  t imes.  

So a  farm-gate  value of  $120 mil l ion also become a  rural  community 

value that  probably comes close to  equal ing or  exceeding a  half  a  

bi l l ion dol lars .  This  is  economic act ivi ty  that  in  turn supports  other  

very cr i t ical  services  including emergency medical  services ,  

prescr ipt ion drugs,  schools .  The l is t  goes  on and on.  But  there  are  

some very dynamic heal th-rela ted services  that  are  support  by this  

type of  economic act ivi ty. 

And the fact  is  that  i f  you are  chasing a  precaut ionary pr inciple  
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that  would be going to  the extreme and going af ter  something that  

maybe is  not  addressed in  a  negat ive to  the  absolute ,  in  your  quest  to  

do that  you could actual ly  place real  people  a t  greater  r isk  in  their  

human heal th .  

And I  can te l l  you from experience in  working with my 

members ,  that  when things get  t ight  economical ly  on the farm,  one of  

the  f i rs t  th ings  to  fa l l  off  the  pla te  is  adequate  heal th  care  and heal th  

insurance.  That  is  a  fact .  My real  point  is  th is  would be an i ronic  and 

hopeful ly  unintended outcome of  that  type of  pursui t .  

We also have concerns  that  act ivis t  groups and class  act ion 

at torneys have misused data  generated by an industry wel lness  

program in an a t tempt  to  fur ther  their  pol i t ical  and monetary agendas.  

I f  a l lowed to  do this ,  in  our  opinion,  they place such programs at  r isk  

in  the  future  and in  real i ty  place human l ives  in  per i l .  There  has  been 

a  lack of  respect  for  the  pr ivacy of  the  par t ic ipants  and disregard for  

the  value of  the  programs.  Not  so much in  the discussion today,  but  i f  

you go back to  some of  the  ear l ier  correspondence,  there  were real  

a t tempts  to  get  beyond some of  the  confident ia l i ty  provis ions of  the  

wel lness  program at  the  manufactur ing faci l i ty. 

And I 've  had this  decis ion with some of  the s t rongest  supporters  

of  ear ly  screening,  PSA screening,  and wel lness  programs in  general .  
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And,  in  fact ,  they would be concerned i f  a  wel lness  program was 


twis ted into  some sor t  of  l iabi l i ty  for  an industry  that  was wil l ing to 


in i t ia te  i t .  And I  th ink i t  bears  some considerat ion.  Fortunately,  I 


th ink in  this  case  the general  facts  wil l  lead you to  a  s imilar 


conclusion that  the  EPA has a l ready determined. 


And we bel ieve that  these programs are  good programs.  

Employers  and employees a l ike should benefi t  f rom them. They 

detect  more i l lnesses  by saving more l ives ,  and this  is  the  way i t  

should be.  

Joining me today in  our  comments  is  Dr.  Donald Ridley, 

CANTOX Heal th  Sciences ,  Internat ional ,  who we have used in  the 

past  wi th  some of  our  assessments  of  scient i f ic  issues  and cer ta inly 

used in  the June 2000 SAP.  Don.  

DR. RIDLEY: Thank you,  Jerry. 

Mr.  Chairman,  panel  members ,  my name is  Don Ridley. I 'm 

with CANTOX Heal th  Sciences ,  Internat ional .  I t ' s  a  consul t ing f i rm, 

toxicology and regulatory.  We've been in  business  for  20 years .  And 

as  Jerry has  said ,  we 've spoken and presented previously a t  other  

SAPs on atrazine.  

We've been requested by the Triazine Network to  review the 

epidemiology data  on at razine with  respect  to  prostra te  cancer. And 
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as  a  second request ,  they wanted us  to  formulate  an opinion on the 


impact  of  the  data  on the pending inter im reregis t ra t ion el igibi l i ty 


decis ion or  the IRED. 


The epidemiology s tudies  in  the  1980s and ear ly  1990s ini t ia l ly  

focused on the potent ia l  associat ion between atrazine use and 

developmental  of  ovar ian,  breast ,  and other  cancers ,  including 

non-Hodgkin 's  lymphoma.  Both a  comprehensive review by Zahm in 

1993,  and as  we heard this  morning with Dr.  Blondel l ,  the  EPA has 

concluded that  the  epidemiology s tudies  to  this  point  in  t ime do not  

show evidence of  a  causal  effect  of  a t razine exposure on the incidence 

cancer. 

The recent  focus of  EPA and the subject  mat ter  for  this  SAP are  

the two epidemiology s tudies  that  evaluate  the  incidence of  prosta te  

cancer  in  re la t ion to  potent ia l  a t razine exposure  or  use .  The f i rs t  

s tudy,  or  the  St .  Gabriel  s tudy,  that 's  been ment ioned previously,  was 

a  s tudy of  2 ,045 workers  a t  the  a t razine product ion plant  in  Louis iana.  

And the second s tudy was the Agricul tural  Heal th  Study that  has  been 

ment ioned previously by Alavanja ,  and that  included 55,332 male  

pest ic ide appl icators .  

CANTOX agrees wi th the EPA's conclusions with respect to the 

f indings of  the two epidemiology s tudies .  Namely in  the St .  Gabriel  
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s tudy,  the  increased incidents  the  prostate  cancer  in  works was largely 

explained by the intensive PSA screening program leading to  ear ly  

detect ion of  cancers  in  place a t  plant .  And,  secondly,  we agree with  

the conclusion of  the  Agricul tural  Heal th  Study,  a t  least  to  this  point  

in  t ime,  that  they did not  f ind an associat ion between atrazine use 

among pest ic ide appl icators  and the incidence prosta te  cancer. 

Therefore ,  CANTOX agrees  with the EPA's  overal l  conclusion 

that ,  and I  quote ,  " the avai lable  epidemiology data  do not  support  a  

l ikely re la t ionship between atrazine exposure  and prostate  cancer."  

In terms of some of the comments to enable me to ta lk or give 

an opinion on the IRED process ,  we went  through several  things that  

have al ready occurred.  Firs t ,  the  EPA has evaluated the animal  

toxicology data  and concluded that  the  mammary tumors  occurr ing in  

female  Sprague-Dawley rats  adminis tered at razine are  of  no re levance 

to  humans.  Secondly,  there  are  no substant ive animal  or  human data  

or  plausible  mechanis t ic  data  to  indicate  that  ear ly  l i fe  exposure  to  

a t razine presents  a  carcinogenic  r isk.  Third,  EPA has  concluded that  

the  avai lable  data  support  a  c lass i f icat ion of ,  and again I  quote ,  "not  

l ikely to  be carcinogenic  to  humans."  

I t  i s  our  opinion that  the  potent ia l  carcinogenici ty  of  a t razine 

has  been wel l  character ized and that  the  data  are  suff ic ient  to  cont inue 
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support  of  the  current  c lass i f icat ion of  not  l ikely to  be carcinogenic  to 


humans.  We also feel  that  future  analysis  of  St .  Gabriel  and 


Agricul tural  Heal th  Study are  unl ikely to  change the overal l 


conclusions about  the  carcinogenic  potent ia l  of  a t razine. 


Therefore ,  our  opinion in  terms of  the IRED is  that ,  g iven the 

weight  of  data  to  support  a  not  l ikely to  be carcinogenic  to  humans 

class i f icat ion,  there  is  no just i f icat ion for  the  EPA not  to  proceed with  

that  c lass i f icat ion in  es tabl ishment  of  an Inter im Reregis t ra t ion 

El igibi l i ty  Decis ion scheduled for  October  of  2003.  

Thank you very much for  your  t ime.  

DR. PORTIER: Thank you very much.  Are there  any quest ions 

f rom the Panel?  I  have a  quest ion for  EPA on the s l ides  we were 

given.  Third to  las t  s l ide ,  "EPA has  concluded that  the  avai lable  data  

support  a  c lass i f icat ion of  not  l ikely to  be a  carcinogenic  to  humans,"  

is  that  a  correct  quote  and a  correct  c lass i f icat ion? 

DR. STASIKOWSKI:  Yes. 

DR. PORTIER: Thanks.  The next  publ ic  commentor,  Mr. 

Robert  Hedberg.  Mr.  Hedberg is  delayed a  bi t .  James Stevens.  And 

he ' l l  be  fol lowed by Ed Gray. 

DR. STEVENS: Good af ternoon.  My name is  J im Stevens.  And 

I 'm speaking today on behalf  of  Crop Life  America.  
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Crop Life  America is  a  t rade associat ion which represents  the  

common interest  of  manufactures ,  formulators ,  and dis t r ibutors  for  

vir tual ly  a l l  of  the  act ive ingredients  used in  crop protect ion products  

in  the United States .  As a  general  pol icy,  Crop Life  does  not  defend 

specif ic  products .  However,  in  the course  of  making regulatory 

evaluat ions  and decis ions  on individual  products ,  the  potent ia l  exis ts  

to  set  new pol ic ies  and al ter  exis t ing ones  which wil l  affect  

subsequent  decis ions.  In  those cases ,  we are  obl iged to  monitor  

act ions  on specif ic  products  and to  comment  where appropria te .  

The EPA ini t ia ted the special  reviews on t r iazine herbicides  in  

November  of  1994.  There are  s ix  manufactures  and more than 30 

companies  that  se l l  products  containing at razine.  Over  the  past  nine 

years ,  industry has  provided the EPA with over  200 addi t ional  s tudies  

that  support  the  previously conducted s tudy. We welcome the 

t ransparency of  the  process  and the opportuni ty  to  provide 

informat ion to  the  EPA to ass is t  i t s  sc ient is ts  in  making the most  

informed discussions.  

The EPA has had an opportuni ty  to  review an overwhelming 

body of  research,  more than 800 scient i f ic  papers  in  the las t  four  

decades.  And their  review support  the  safety  of  a t razine to  humans 

and in  the environment .  
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In this par t icular case , Crop Life is concerned that the EPA has 

had more than enough information to  make a  regulatory decis ion to  

issue at razine 's  IRED. The EPA has made a  determinat ion that  the  

perceived increase in  prostate  cancer,  as  previously discussed,  

incidence at  the  St .  Gabrie l  plant  in  Louis iana is  l ikely a  product  of  

the  s ta te  of  the  ar t ,  PSA screening component  of  the  wel lness  

program. 

The resul ts  of  the  Agricul tural  Heal th  Study also show the lack 

of  associat ion between atrazine use and prostate  cancer. This  s tudy,  a  

perspect ive cohort  s tudy,  is  one of  the  largest  and s t rongest  s tudies  

conducted to  address  the quest ion of  prostate  cancer  and farmers;  and 

no l ink was es tabl ished with  a t razine.  

Crop Life  agrees  with  the EPA's  determinat ion that  the  best  

avai lable  data  do not  support  a  re la t ionship between atrazine and 

prosta te  cancer. I t  i s  worth not ing that  the  other  s tudies  suggest ing 

possible  associat ions  with  other  cancers  have been comprehensively 

reviewed by qual i f ied EPA scient is ts  and those within the science 

advisory panel  membership.  No associat ion with  these cancers  or  

other  cancers  has  been es tabl ished.  

To support  an open and t ransparent  regulatory process  which 

gives  a l l  in terested par t ies  an opportuni ty  to  comment  and provide 
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information for  the  considerat ion in  EPA's  r isk assessment 


procedures ,  we support  that .  However,  i t ' s  become a  greater  concern 


that  when the potent ia l  for  a  decis ion-making process  can be 


compromised by unwarranted delays  for  a t razine and other  crop 


protect ion chemicals . 


Last  year 's  extension of  the  a t razine IRED t imetable  is  

t roublesome to  us;  par t icular ly  because i t ' s  accompanied by a  revis ion 

in  the consent  decree between the Agency and the NRDC when a  wel l  

es tabl ished t ransparent  process  for  r isk  assessment  decis ions  is  

a l ready in  place.  The revised consent  decree contains  not  only a  new 

t imetable  but  a  baseless  requirement  for  the  Agency to  conduct  

addi t ional  SAPs on issues  which have already been thoroughly 

considered by the Agency. 

We submit  that  the  October  3  - -  October  2003,  excuse me --

deadl ine for  the  IRED should not  be compromised or  renegot ia ted 

based on anything other  than sound scient i f ic  reasoning.  To do 

anything other  than this  would be to  cal l  in to  quest ion the integr i ty  of  

the  science-based regulatory process  a t  the  EPA. 

Thank you for  your  t ime and at tent ion.  

DR. PORTIER: Thank you very much.  Are there  any 

quest ions?  Dr.  Gold? 
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DR. GOLD: Can I  jus t  c lar i fy.  Did you say that  there  were s ix  

manufactures  of  a t razine? 

DR. STEVENS:  That is correct . 

DR. GOLD: Thank you.  

DR. STEVENS: Only one in  the U.S. ,  the  others  are  offshore.  

DR. PORTIER: No other  quest ions.  Thank you very much.  Ed 

Gray. Dr.  Gray wil l  be  fol lowed by Stephanie  Whalen.  

MR. GRAY:  Thank you,  Mr.  Chairman,  and good af ternoon 

members  of  the Panel .  Thank you,  Dr.  Port ier,  for  conferr ing the 

doctorship on me. 

DR. PORTIER: When in  doubt ,  I  a lways put  the doctor  in  f ront .  

MR. GRAY:  I 'm appearing today on behalf  of  the Nat ional  

Grain Sorghum Producers .  And what  I  want  to  do is  ta lk  br ief ly  about  

the  var ious Mil ls  s tudies  that  have been discussed at  some point  

ear l ier  today. 

You' l l  be  given a  copy of  my paper.  And I 'm going to  skip over  

par ts  of  i t  because I  th ink i t ' s  a l ready been covered pret ty  wel l  by 

some of  the things that  Dr.  Blondel l  and others  have ta lked about  this  

morning.  I  seem to have a  f rog in  my throat .  

But  I  would l ike  to  speak about  the  conclusions that  he  reached,  

not  f rom the s tandpoint  of  the  cancer  incidents ,  because I  don ' t 
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purport  to  know anything about  that ;  I  want  to  ta lk  about  how he 


calculated exposure  in  these two s tudies . 


I  th ink there  are  ser ious  f laws with  the s tudies  and the 

methodology,  and I  think you ought  to  look very careful ly  a t  that  

methodology,  as  I  d iscuss  more in  detai l  in  my paper,  before  you give 

any credence to  the  associat ions  that  he 's  der ived.  

Both at razine associat ion from the 1998 s tudy and the s imazine 

associat ion from the 2003 s tudy suffer  f rom the same basic  f laws,  I  

bel ieve.  I  d iscussed the problems with  the plausibi l i ty  of  f inding a  

connect ion between the ways these products  are  used in  the f ie ld  and 

exposure to  farm workers  and others .  I 'm not  going to  get  into  that  

any more.  Jerry Blondel l  a l ready deal t  wi th  that .  But  I  th ink i t ' s 

important  to  look at  because i t ' s  a  ser ious  plausibi l i ty  issue.  

But  what  I  real ly  want  to  ta lk  about  is  how he calculated the 

exposure numbers .  And I  think there 's  two or  three things wrong with 

i t ,  especial ly  with  the 2003 s tudy. In  the f i rs t  p lace,  he  used as  an 

index the county poundage appl ied.  And what  he seems to  have not  

thought  about ,  a l though he 's  been very careful  in  adjust ing for  other  

things,  is  some count ies  are  a  lot  bigger  than others  and have a  lot  

more agr icul tural  acreage than others ,  and,  therefore ,  a  lot  more 

t reatment  than others .  
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Back in  the middle  of  this  paper,  I 've  got  a  table  that  you can 

see,  for  instance,  the  difference between Kern County and Kings 

County which are  adjacent  in  the San Joaquin Val ley.  And one of  

them has  10 t imes the acreage of  the  other.  And from what  I  can te l l ,  

what  that  means is ,  i f  a  fe l low worked in  Kern County,  he was 

regarded as  having ten t imes higher  exposure than i f  he  had worked 

across  the  county l ine .  

Another  problem is  that  the  s tudy doesn ' t  seem to take into  

account  when a  person worked in  a  county in  a  year. Simazine is  

a lmost  ent i re ly  appl ied in  the  la te  fa l l  or  the  winter. I t ' s  a  t ime when 

not  very many people  are  around these farms.  There 's  not  a  lot  of  

work to  be done in  orchards  or  vineyards  in  the middle  of  the  winter. 

Some pruning and what  not ,  but  i t ' s  sporadic .  And so there 's  not  

l ikely to  be the kind of  t radi t ional  farm worker  exposure with  fol iage 

and res idues  and things l ike  that  are  concerned.  And I  think a  lot  of  

the  farm workers  won' t  be  working in  the winter. But  i t  looks to  me 

l ike  they get  credi t  for  a  year 's  worth the appl icat ion whether  they 

were working anywhere near  the t ime when that  exposure could occur  

or  not .  

And I  a lso think that  i t  looks l ike  they happen to  be working in  

two count ies  in  the same year,  they 're  going to  get  counted for  both 
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count ies .  I 'm not  sure  of  any of  this  s tuff .  I  th ink that 's  what  the 


report  says .  I 've  had some prel iminary communicat ions  with  Dr.


Mills ,  and I  bel ieve that  I 'm r ight .  But  I  d idn ' t  get  a  response to  my


las t  se t  of  quest ions ,  so  I 'm not  sure . 


I  th ink these things are  f ixable  in  the  sense that  you could go 

back and recalculate  everything.  But  I  th ink that  unt i l  you do,  what  

you have is  a  set  of  numbers  that  are  based on completely  wrong 

exposure information.  

The only other  thing I 'd  l ike  to  say is  something not  discussed 

in  my paper,  but  i t  i s  a  response to  the NRDC presentat ion seeking 

basical ly  to  have you use the 2003 cancer  guidel ines  as  your  model ,  

the  cr i ter ia  that  are  set  out  in  this  draf t  guidel ines .  

Point  of  fact ,  the  guidel ines  that  are  in  effect  are  those that  

were issued in  1999.  EPA has expressly  said  that  unt i l  the  new ones 

are  made f inal ,  the  1999 wil l  s tay in  effect .  Those are  the ones  that  

were used,  of  course ,  in  the exercise  that  led to  the 2000 SAP review. 

And the new ones that  are  being debated r ight  now have been the 

subject  of  intense publ ic  comment .  A lot  of  people  don ' t  l ike  what  

they say including NRDC. They are  by no means the las t  word on 

anything,  and they are  not  in  operat ion at  th is  t ime.  So I  th ink that  

you can consul t  wi th  the Agency to  see i f  I 'm wrong about  that ,  but  I  
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don ' t  th ink I  am. 

Thank you.  

DR. PORTIER: Thank you very much.  Are there  any 

quest ions?  No.  Thank you.  Stephanie  Whalen.  

DR. WHALEN: Well ,  a loha,  and you do have some decent  

weather  here  today I  must  say.  When I  went  out  there  a t  lunch,  i t  was 

real ly  nice .  

My name is  Stephanie  Whalen.  I  am the president  and director  

of  the  Hawaii  Agricul ture  Research Center. And essent ia l ly  we are  

the research arm for  the  sugar  industry  in  Hawaii  which has  had this  

associat ion and technology t ransfer  development  group for  over  100 

years .  So we 've been very act ive in  the development  of  herbicides  for  

the  industry.  We don ' t  have to  use insect ic ides  because we have those 

insects  under  biological  control .  

So my point  is  that  we 've been involved with  the t r iazines  ear ly  

on.  We are  a  minor  crop as  considered by the chemical  companies  in  

that  we 're  smal l  volume;  and so we 've a lways done most  of  the  work to  

get  compounds regis tered ourself ,  including metabol ism studies  and 

soi l  work.  That 's  kind of  our  been our  involvement  here  a l l  a long.  

Atrazine is  one of  our  pr imary,  has  been,  s ince the compound 

came out  and we were able  to  get  i t  regis tered for  sugarcane.  I t ' s  been 
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one of  our  pr imary weed control  components .  And Ken also addressed 


some of  these exposure issues .  And just  to  give you a  bet ter  feel  for,  I


th ink,  how our  organizat ion and our  industry is  a  lot  di fferent  than 


others ,  we are  a  large corporate  farming in  Hawaii .  That  was the only 


way were able  to  survive in  the middle  of  nowhere in  a  commodity 


s i tuat ion.  So our  workers ,  they are  unionized.  And so we have very 


highly special ized labor. So we control  people .  And that 's  what  they 


do.  And we operate  12 months  of  the year  because of  our  year-round 


cl imate .  We don ' t  have this  on and off  again kind of  operat ion. 


And because of  industry has  been good --  actual ly,  i t  was 

employees  and the environment ,  we 've had a  heal th  care  program in 

place,  a  pr ivate-run system,  s ince the 1930s.  And then as  HMOs 

became the thing,  then of  our  employees  are  covered by HMOs.  And 

we s t i l l  carry the  cost  of  that  for  them. 

So I  jus t  want  you to  understand that  because some of  my 

comments .  And then also in  terms of  environment  s tewardship,  I  th ink 

we've been a  leader  in  being concerned about  only because we had our  

own research inst i tute  which was doing a  lot  of  regis t ra t ion work and 

capable  of  doing our  own analysis .  We set  up a  groundwater  

moni tor ing program because our  operat ions  on al l  the  major  is lands 

were s i t t ing over  the  dr inking water  which in  our  s ta te  is  ground 
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water.  And so we were very concerned for  our  selves .  Basical ly,  the 


rural  communit ies  was our  employees ,  ourselves .  And so we s tar ted a 


groundwater  monitor ing program way back in  the ear ly  '80s  when i t 


f i rs t  s tar t ing coming to  the  a t tent ion that  there  might  be some


concerns . 


And so what I want to point out is that the growers are 

concerned.  We do put  in  s tewardship programs;  and,  l ikewise,  that  

same pract ice  now is  pract iced by most  of  the  growers  in  the Midwest  

and everyone now who had s tewardship programs in  reducing use and 

t rying to  control  and keeping the compound where i t ' s  supposed to  be 

on your  own land and in  the area where i t ' s  doing some good for  weed 

control .  

And s ince those s tewardship programs have been in  effect ,  there  

is  a  decrease in  the amount  of  a t razine being found in  the systems.  

And we agree with what  was said by the American Water  Works 

Associat ion,  that  we would l ike EPA to revis i t  the  MCL. Because we 

think i f  the  did,  based on the las t  Scient i f ic  Advisory Panel ,  in  saying 

that  this  is  a  threshold effect  and not  modeled the same way they do i f  

they consider  i t  a  l ikely carcinogen,  then they would be revis ing the 

MCL and then there  wouldn ' t  be  a  concern because i t  never  would go 

up and so many things have fal l ing off .  
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Irrespect ive of  that ,  we s t i l l  want  to  make sure  that  we put  in  

pract ice  and keep the compound where i t  belongs in  the top three or  

four  inches  where i t  does  the good and the reason that  we 're  applying 

i t .  

I  jus t  want  to  Panel  to  recognize that  as  producers ,  as  Jerry 

White  has  said ,  we 're  on the f ront  l ine  and we do have concerns .  And 

that 's  why we're  par t  of  this  process .  

The other  thing I  wanted to  say was that ,  a l though there  has  

been a  few epidemiological  s tudies  - -  I  want  to  te l l  you a  l i t t le  bi t  of  

my background.  I  am a scient is t .  My background is  in  chemistry  and 

pharmacology. And so I 've  fol lowed a  lot  of  the  information.  I t ' s 

a lways been my responsibi l i ty  before  I  became the president  and 

director  to  fol low the environmental  issues  and the heal th  issues  for 

our  workers .  

So al though there 's  been a  few epidemiological  s tudies  showing 

some associat ion of  some pest ic ides  with  var ious heal th  effects ,  I  

want  to  remind the Panel ,  s ince many of  your  background is  in  

epidemiology,  about  the  premature  weight  given to  some 

epidemiological  s tudies  and the di lemma in  s t ress  that  th is  sc ience has  

caused for  women of  my age over  the hormone replacement  therapy 

where for  decades  the epi  s tudies  led the medical  community  to  
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prescr ibe what  is  now considered a  wrong t reatment .  And I  think we 

real ly  need to  put  some of  these things in  perspect ive.  

And I  jus t  wanted to  remind people  about  that  because a  lot  of  

t imes these epi  s tudies  on pest ic ides  don ' t  go to  much fur ther  than 

f i rs t  s tudies  that  ra ise  a  lot  of  concern.  And then,  you know, because 

these other  types  of  s tudies  cost  so much,  that 's  why they weren ' t  done 

in  the hormone-replacement- therapy work before  e i ther. 

I 'm glad to  see  the major  s tudy that 's  going on is  a  more 

prospect ive s tudy because a t  least  that 's  a  bet ter  type of  s tudy. And 

then,  of  course ,  the  case-control  s tudies  where you can get  ones  or  

even bet ter  than that  but  recognize they 're  very expensive.  

I 'm not  aware of  any human heal th  incidence,  and we've looked 

at  that  as  acute  or  chronic ,  that  have been demonstrated to  be the 

resul ts  of  exposures ,  accidental  or  intent ional .  Intent ional  is  people  

do t ry  to  poison themselves  a  lot  wi th  pest ic ides .  And those come to  

the a t tent ion of  the  poison control  groups thought  the  United States .  

We have one also in  Hawaii .  And we've never  seen one that 's  been 

based on exposure to  a t razine in  our  farming community. 

We agree that  the  EPA's  overal l  conclusion that  the  avai lable  

epidemiological  data  do not  support  a  l ikely re la t ionship between 

atrazine exposure and prostate  cancer. There 's  been no suspicious 
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heal th  problems associated with  the use of  a t razine or,  for  that  mat ter,


the  mix of  herbicides  in  use by the Hawaiian sugar  industry over  the 


past  four  decades. 


Hawaii 's  sugar  employees  may enjoy,  as  I  sa id ,  ful l  medical  and 

Worker 's  Compensat ion benefi ts  in  label ing heal th  problems to  be 

readi ly  ident i f ied.  They have no problem in saying that  they 're  s ick 

and going off  on s ick leave.  And so,  you know, to  our  knowledge,  we 

feel  that  that  would be an ear ly  warning because our  medical  

community,  which focuses  a  lot  on the real  community,  not  jus t  on 

sugar  workers ,  would br ing that  to  our  a t tent ion.  

Also the insurance companies 's  data  bases  have been reviewed 

for  diseases  for  different  purposes  and nothing has  come out  when 

we've looked at  them for  other  issues  that  have come up that  were 

non-pest ic ide-rela ted.  

In  addi t ion,  in  1993,  Dr.  DeWolf  Mil ler  of  the Univers i ty  of  

Hawaii  Publ ic  School  of  Heal th  reported on sugarcane workers '  

morbidi ty  and mortal i ty. And the abstract  of  this  paper  he s ta tes ,  

"That  af ter  18 years  of  fol low-up,  and this  is  a  quote ,  those men who 

indicated one or  more years  work on sugarcane plantat ions  had no 

s ignif icant  difference in  age adjusted mortal i ty  nor  incidence of  CHD, 

cardio problems,  s t roke,  cancer,  or  lung cancer  and there  were no 
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differences  in  r isk factors  compared to  par t ic ipants  who were never  

employed on sugarcane plantat ions  nor  were there  differences  in  lung 

funct ion as  measured by FEV1.  These f indings were unchanged af ter  

adjust ing for  general  potent ia l  confounding var iables .  These f indings 

were not  due to  heal thy worker  bias  and indicated that  employment  on 

a  sugarcane plantat ion in  Hawaii  is  not  associated with  e levated ra tes  

of  chronic  diseases ."  

This  s tudy was conducted using the Honolulu Heart  Program 

Cohort  that  was es tabl ished in  1965.  This  cohort  has  been used for  

many epi  s tudies  because of  the uniqueness  of  i ts  data  base.  And just  

l ike  any other  s tudy,  we take pot  shots ;  and there 's  problems with  i t .  

But  a t  least  that  was one that  was done in  our  area .  

Mr.  White ,  that  second paragraph on the second page there ,  he  

pret ty  much covered i t .  I  th ink that  we,  the  farmers ,  are  real ly  here  to  

make sure  that  the  Agency gets  i t  r ight  regarding heal th  concerns .  

Obviously,  we 're  in  the f ront  l ine  and also economics .  This  has  both 

been very important  to  the  rural  communit ies  in  which we operate .  

Just  to  gr ipe a  l i t t le  bi t .  The process  began in  November  1994,  

and this  Panel  is  but  one of  many in  that  cont inuum. And you,  I  

bel ieve,  are  the fourth  of  such prominent  groups to  look at  the  a t razine 

cancer  r isk including groups in  the other  countr ies .  Several  of  us  
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from the grower community have been involved from the onset ,  

whereas  many of  the  other  par t ic ipants  have changed regular ly. 

We have been through rumors ,  information leaks,  i l lus ive draf t  

documents ;  sc ient i f ic  advisory panels  and boards;  in ter im documents ;  

adminis t ra t ive changes;  numerous new studies;  new laws,  the  Food 

Qual i ty  Protect ion Act ,  which tota l ly  upended the t ransparent  process  

set  out  in  the special  review which we never  qui te  knew what  was the 

next  s tep in  this  process;  the  Data  Qual i ty  Act ,  which hopeful ly  

enables  sound science to  prevai l  in  these processes;  proposed new 

cancers  guidel ines ,  which are  caught  up and have been ta lked about  

here  a l ready;  ( inaudible)  which has  been the s ingle  par ty  to  dic ta te  the  

process;  possible  adverse  heal th  effects .  

And we've more recent ly  l is tened to  speculat ion on ecological  

effects  in  f rog feminizat ion problem. And this  f rog problem is  not  a  

new problem. And I  think those that  went  to  the SAP Panel  las t  month 

real ized that  th is  has  been an issue out  there  for  a  long,  long t ime and 

that  many scient is ts  are  working on i t ,  t rying to  f igure  out  what  the  

cause is .  And i t  goes  f rom chemicals  to  women,  drugs,  and sun spots ,  

and everything else .  

For  a l l  of  us ,  the  growers ,  th is  has  been an interest ing 

experience,  one which we would cont inue to  ant ic ipate  that ,  in  the  
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end,  sound science wil l  prevai l  due to  the effor ts  of  impart ia l  exper ts 


l ike  yourselves . 


However,  the  speculat ion on human and/or  environmental  

effects  and the t iming of  their  publ ic  re leases  have not  ceased to  

amaze us  and is  beginning to  appear  endless .  While  there  seems to  be 

a  couple  of  addi t ional  s tudies  which precipi ta ted your  Panel 's 

es tabl ishment ,  the  EPA reviews indicate  that  fur ther  evaluat ion of  the  

s tudies  are  unl ikely to  support  a  re la t ionship between atrazine 

exposure  and prostate  cancer. 

From the grower 's  perspect ive,  the  science developed over  the  

las t  decade now since this  thing s tar ted,  and to  which we have been 

exposed during the review process ,  has  val idated our  or iginal  

experience and bel ief  that  this  product  is  safe .  The concerns  of  the  

or iginal  EPA document  have been addressed.  I t ' s  t ime for  the  Agency 

to  move ahead with the IRED for  a t razine.  We do bel ieve 

invest igat ions  on potent ia l  heal th  effects  of  pest ic ides  should 

cont inue in  the  scient i f ic  community. 

Basical ly,  again,  we 're  the  f ront l ine people .  We understand the 

scient i f ic  process  is  an ongoing one.  And i t ' s  especial ly  diff icul t  for  

the  general  populat ion.  You know, doing s tudies  in  the general  

populat ion and the environment  is  get t ing more diff icul t .  But  i t  i s  a  
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s tudy --  we expect  the  s tudies  are  not  based on prel iminary ones  or 


reports  but  on the weight  of  evidence and,  most  important ly,  on a 


plausible  mechanism.


I f  in  the  future  more robust  epidemiological  s tudies  implicate  

a t razine to  some adverse  heal th  effect ,  then a  reevaluat ion can be 

made.  And a  l i t t le  bi t  contrary to  what  was said  ear l ier,  th is  won' t 

take 14 years .  I f  there 's  a  ser ious adverse  effect ,  EPA can act  on i t  

jus t  l ike  they did in  the  special  review process .  So the process  is  

different  now,  and you can check with EPA if  that 's  not  t rue.  

Now i t 's t ime for the Agency to move ahead with the IRED for 

a t razine.  And I  appreciate  this  opportuni ty  to  provide you with  my 

comments . 

DR.  PORTIER: Thank you very much.  Are there  any 

quest ions?  Thank you.  

I 'm now going to  go back to  two of  the publ ic  commentors  on 

my l is t  who were not  here  ear l ier.  Mr.  Scot t  Slaughter. 

MR. SLAUGHTER: Thank you for  the opportuni ty  to  comment  

here  today.  My name is  Scot t  Slaughter,  and I  represent  the  Center  for  

Regulatory Effect iveness .  I  do not  have any wri t ten comments ,  but  I  

wi l l  be  happy to  prepare  some and give them to you i f  you don ' t 

a l ready have too much to  read al ready. 
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CRE's  interest  in  this  proceeding is  the  Data  Qual i ty  Act .  The 

Data  Qual i ty  Act  is  a  new sta tute  that  imposes  new standards  on 

information disseminated by EPA and most  other  federal  agencies .  

Those new standards  include a  requirement  that  information based on 

tes ts  be  based on tes ts  that  have been demonstrated to  be re l iable  and 

reproducible  among other  laborator ies .  I  note  that  the  Food Qual i ty  

Protect ion Act  which this  review is  being conducted par t ia l ly  under  

imposes  a  s imilar  val idat ion requirement  for  endocrine disruptor  tes ts .  

Set t ing as ide the issue,  a t  least  for  now,  as  to  whether  or  not  the  

SAP's  report  i t se l f  is  subject  to  the new Data  Qual i ty  Act  s tandards ,  i t  

i s  a t  least  c lear ly  included within the  category of  outs ide informat ion 

sol ic i ted by or  submit ted to  EPA. As such,  EPA cannot  use the SAP 

report  or  re ly  on i t  in  any way unless  the  report  i t se l f  meets  the  Data  

Qual i ty  Act  s tandards .  

Now this is re levant to an issue that 's been discussed here today 

already.  NRDC and some others  have argued that  a t razine is  an 

endocrine disruptor. One of  the  problems with this  argument  is  that  

there  are  no re levant  tes ts  for  endocrine disrupt ion that  have been 

demonstrated to  be re l iable  and reproducible  among laborator ies .  

For  example,  one postulated mode of  act ion that  has  been 

discussed here  today is  aromatase induct ion.  To the best  of  my 
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knowledge,  nei ther  EPA nor  any other  agency nor  anyone has 


val idated a  tes t  for  aromatase induct ion in  accordance with  the New 


Data Qual i ty  Act  s tandards . 


There are  some other  examples  of  some of  the  other  tes ts  that  

have been used to  supposedly support  an endocrine disruptor  argument  

here  that  a lso have never  been demonstrated to  be re l iable  or  

reproducible .  For  example,  I  bel ieve NRDC mentioned the amphibian 

effects  tes t .  That  was the subject  of  an SAP las t  month.  The problem 

with the amphibian effects  tes t  i s  that  no one has  been able  to  

reproduce the same tes t  and the same resul t  among different  

laborator ies .  

And I  bel ieve that  the  NRDC person who tes t i f ied here  

ment ioned a  Syngenta  tes t  by a  Dr.  Carr  which al legedly showed 

atrazine showing some amphibian effects  a t  25 par ts  per  bi l l ion.  The 

problem with that  argument  is  that  another  scient is t  t r ied to  reproduce 

that  tes t  - -  I  bel ieve i t  was Dr.  Geise  from Michigan State  - -  and he 

was unable  to  reproduce those effects .  

There 's  some other  examples  of  tes ts  that  have been ci ted here  

for  endocrine disrupt ion which do not  meet  Data  Qual i ty  Act  

s tandards .  And the Data  Qual i ty  Act  s tandards  are  basical ly  sound 

science s tandards .  I t ' s  jus t  now i t 's  a  law. 
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For  example,  NRDC, I  bel ieve,  c i ted a  s tudy by Donna,  e t  a l . ,  as  

demonstrat ing a  l ink between atrazine exposure  and ovar ian cancer. I 

do not  bel ieve that  that  is  the  case.  Because,  among other  reasons,  

there  were confounder  factors  of  poor  or  no recal l  of  pest ic ide 

exposures  in  the  tes t .  

And I  a lso bel ieve that ,  to  fol low-up on a  l ine  that  you 've 

a l ready heard here  before ,  th is  is  not  the  f i rs t  SAP for  a t razine.  When 

I  was coming here ,  a  l ine  f rom that  great  environment  scient is t ,  Yogi  

Berra ,  came to  mind:  I t ' s  deja  vu al l  over  again.  

A pr ior  SAP,  as  I  unders tand i t ,  looked at  the  Donna,  e t  a l . ,  tes t  

- -  pr ior  SAPs looked at  the  Donna tes t  and,  you know, evaluated and 

decided i t  d id  not  support  a  l ink between atrazine and ovar ian cancer. 

Another  example of  a  bad tes t ,  or  a t  least  one that  hasn ' t  been 

proven to  be re l iable ,  i s  that  I  unders tand that  NRDC has c i ted some 

tes ts  by Birnbaum and Fenton in  2003 as  demonstrat ing a  re la t ionship 

to  an increased suscept ibi l i ty  to  cancer  f rom ear ly  l i fe  exposure .  This  

experiment  has  never  been proven to  be reproducible  among other  

laborator ies .  And the Data  Qual i ty  Act  for  inf luent ia l  sc ient i f ic  

information,  which your  report  cer ta inly is ,  and this  review cer ta inly 

is ,  requires  val idat ion of  tes ts .  That  means the abi l i ty  to  reproduce i t  

among different  laborator ies .  
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I ' l l  g ive you another  example to  that .  Not  a  bad tes t ,  but  one 

that  cannot  be re l ied on at  th is  point  in  t ime,  the  Stoker,  e t  a l . ,  tes t  in  

1999.  No one has  ever  been able  to  reproduce that  tes t .  And to  the 

best  of  my knowledge,  the  tes t  protocol  i tse l f  has  never  been 

val idated.  

I  have one other  comment  I 'd  l ike  to  make.  NRDC ci ted a  June 

20 SAP report  on --  basical ly,  the  t i t le  is  as  e legant  as  most  of  these 

t i t les  are  - -  "Supplemental  Guidance for  assessing cancer  

Suscept ibi l i ty  From Early Life  Exposure to  Carcinogenesis ,  (SGACS),  

Review Panel ."  NRDC discussed i t  a t  some length and quoted i t .  The 

front  page of  the report  - -  and I 'm quot ing --  says ,  quote ,  "Draf t .  Do 

not  c i te  or  quote ,"  c losed quote .  And then i f  you go down to  the 

bot tom of  i t ,  i t  says  once again,  quote ,  "Do not  quote ,  c i te  or  use ,"  

c losed quote .  

I  a lso I  bel ieve Mr.  Gray raised some concerns  about  NRDC's 

re l iance on the draf t  f inal  cancer  guidel ines ,  and I  concur  with  him 

ent i re ly.  Those are  not  the  f inal .  They are  not  f inal .  They are  not  the  

guidel ines  that  EPA is  using to  assess  cancer  r isk.  And I  bel ieve the 

Agency has  s ta ted publ ic ly  that  i t  wi l l  not  use  those new guidel ines  

unt i l  and unless  they are  promulgated into  f inal  guidel ines .  

Thank you.  I  wi l l  t ry  to  answer  any quest ions you have.  
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DR. PORTIER: Thank you very much.  Before  the Panel  asks  

any quest ions,  I ' l l  ask EPA if  they have any points  of  c lar i f icat ion on 

the Data  Qual i ty  Act  per  se  here .  I  wi l l  have some points  of  

qual i f icat ion from  my perspect ive.  

DR. STASIKOWSKI:  I  heard Dr.  Slaughter  discuss  the Data  

Qual i ty  Guidel ines .  And I  personal ly  do not  know this :  How do they 

apply to  Science Advisory Panel  del iberat ions .  I  know that  they do 

apply to  the way we conduct  our  assessments .  And the two comments  

that  I  wanted to  make is  I  wanted to  make sure  that  you unders tand 

that  we are  re lying on the 1999 cancer  guidel ines .  That 's  the  Agency 

pol icy.  And the paper  by Dr.  Birnbaum and Dr.  Fenton has  not  been 

peer-reviewed as  of  yet ,  and we are  not  re lying on i t  for  the  same 

reason that  we wil l  not  re ly  on nonpeer-reviewed s tudies .  

DR.  ROBERTS: So I  wil l  point  out  for  the SAP that  the  Data  

Qual i ty  Protect ion Act  does  not  per ta in  to  our  discussions per  se .  We 

are  a  science advisory panel ,  and we have considerable  lenience in  

terms of  what  we consider  in  making an opinion to  the Agency. The 

only thing that  does  per ta in  is ,  in  fact ,  that  our  minutes  do ref lect  

what  we said  accurately  and precisely  correct ly. That  is  my 

interpreta t ion.  

The Agency does,  in  fact ,  have an off ic ia l  pol icy on the Data  
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Qual i ty  Protect ion Act .  Every federal  agency does.  And i f  any of  the  

Panel  members  are  interested in  that  issue,  we can cer ta inly  t ry  to  get  

the  Agency to  get  you a  c lar i f icat ion on the issue.  Thank you very 

much. 

MR. SLAUGHTER: Thank you.  And I  appreciate  the honorary 

doctorate  l ike  Mr.  Gray did,  too.  

DR. PORTIER: Mr.  Robert  Hedberg,  has  he arr ived yet?  

VOICE: He wil l  be  here  in  a  few minutes .  

DR.  PORTIER: Not  yet .  Then we wil l  do one other  comment .  

Dr.  Mandel ,  you have exact ly  one minute  to  c lar i fy.  Please 

re introduce yourself .  

DR.  MANDEL: Thank you.  Jack Mandel ,  Emory Univers i ty. 

Dr.  Young,  in  response to  your  quest ion about  the cases ,  the  four  

cases  pre  '93,  as  was ment ioned,  we 're  in  the process  of  t rying to  

col lect  the  screening data .  Two of  the cases  were diagnosed in  1989.  

Two were diagnosed in  1992.  Two were def ini te ly  PSA-detected of  

the  four. The other  two were l is ted as  digi ta l  rectal .  One was an 

individual  under  t reatment  for  prosta t i t i s .  

DR. YOUNG: Thank you.  

DR. MANDEL:  That 's a l l the informat ion I have.  And al l s ix 

post- '97 were PSA-detected.  Thank you.  



1

2

3

4

5

6

7

8

9

10

11

12

13

14

15

16

17

18

19

20

21

216 

DR. PORTIER:  PSA-detected meaning the PSA test was f i rs t 

then fur ther  diagnosis  not  PSA confirmed.  

DR. MANDEL:  Yes, PSA-detected. 

DR. PORTIER:  One las t check.  Mr. Hedberg.  Okay.  While 

wai t ing for  Mr.  Hedberg,  I ' l l  ask,  are  there  any other  publ ic  

comments ,  people  who have not  put  their  name on the l is t  who would 

l ike  to  make a  br ief  publ ic  comment  a t  th is  t ime? 

Bearing that  then,  I  wi l l  c lose  the publ ic  comments  sess ion 

except  to  a l low Mr.  Hedberg to  make a  publ ic  comment  a t  the  

beginning of  the  sess ion af ter  our  break.  That  wil l  be  the las t  publ ic  

comment .  I f  he  is  not  here  a t  that  t ime,  that  publ ic  comment  wil l  not  

be done.  

At  this  point ,  we 're  going to  break for  15 minutes .  We wil l  

come back then with  one publ ic  comment ,  and we wil l  s tar t  the  

del iberat ions of  the Panel .  Thank you very much.  

[Break taken.] 

DR.  PORTIER: If  we could reconvene,  I  would appreciate  i t .  

Welcome back to  the July 17 EPA FIFRA Science Advisory Panel  

meet ing.  We have one las t  publ ic  comment .  After  which I  wi l l  c lose  

the  publ ic  comments  completely,  permanent ly. 

That  would be Mr.  Robert  Hedberg.  Please introduce yourself .  
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Thank you very much. 


MR. HEDBERG: Thank you.  My name is  Robert  Hedberg.  I  am 

the Director  of  Science Pol icy for  the  Weed Science Society  of  

America .  I  appreciate  the  opportuni ty  to  speak af ter  the  break 

because I 'm doing double  duty a t  a  meet ing that  is  jus t  down the s t reet  

between EPA and USDA today;  so I  was doing a  lot  of  running back 

and for th .  

I  unders tand i t ' s  la te  in  the  day.  And I  a lso unders tand that  

many of  the points  that  I  wanted to  make today have al ready been 

made,  so I ' l l  keep this  as  br ief  as  possible .  

The point  I  do want  to  make is  that  our  society  and our  aff i l ia te  

societ ies  represent  about  4 ,000 members  around the country,  sc ient is ts  

working in  academia,  regulatory,  and industry.  And as  a  scient i f ic  

society,  we 've been very concerned about  the  whole  process  of  review 

of  this  t r iazine family of  herbicides .  

The reason for  that  is  because they are  very cr i t ical  

weed-management  tools  that  we have been recommending for  many 

years .  In  a  nutshel l ,  a t razine is  used on approximately 60 mil l ion 

acres  of  corn a  year  and has  been done so for  approximately 40 years .  

I t  jus t  shows the enormous ut i l i ty. And we have an interest  in  making 

sure  that  the  safety  is  ful ly  reviewed and that  we have the opportuni ty  
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to  cont inue using this  as  i t ' s  proven safe .  

We also want to point out that we were real ly glad that the 

Agency has  taken on large-scale  epidemiology. We thing that  that  is  

an appropria te  tool  to  be using to  look for  the  r isks ,  and we're  glad 

that  the  resul ts  have been as  posi t ive  as  they are .  

The f inal  thing --  I  th ink I  have passed out  wri t ten comments .  I 

know you 've got  a  lot  of  things that  you want  to  cover  today,  so I 'm 

not  going to  belabor  i t  anymore.  But  jus t  to  s t ress  the  ut i l i ty  of  this  

product  in  terms of  the  many benefi ts  to  society:  Cost  to  product ion,  

conservat ion,  t i l lage,  where we 're  able  to  f inal ly  s tar t  reducing the 

t i l lage that 's  used on the land.  And in  so doing,  we 're  able  to  keep 

nutr ients  and soi l  out  of  the  waterways.  I t ' s  been a  major  

conservat ion accomplishment .  And this  is  one of  the  herbicides  that  

has  made that  possible .  So I  jus t  wanted to  s t ress  that  kind of  benef i t .  

And then I ' l l  c lose  and ask i f  there  are  any comments  or  any 

quest ions for  me. 

DR. PORTIER: Thank you,  Mr.  Hedberg.  Are there  any 

quest ions?  Thank you.  

DR. PORTIER: Thank you very much.  I  think that  was a  

perfect  int roduct ion into the discussions we have to  have now on the 

important  role  of  scient i f ic  review and making sure  that  a  highly used 
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product  l ike  this  is  publ ic-heal th  safe .  Thank you very much. 


MR. HEDBERG: Thank you.  

DR. PORTIER: We wil l  now close the publ ic  comment  session 

and move into  the overal l  d iscussion by the Panel .  Pr ior  to  the  

reading of  the  quest ions  by EPA, I  wi l l  c lar i fy  a  couple  of  points  that  

many members  of  the  Panel  asked me about .  There  were several  

quest ions  concerning mater ia l  that  was presented today that  may not  

have already been peer-reviewed for  which we may not  have ful l  

detai ls  and whether  or  not  that  mater ia l  can be used in  our  discussions 

and in  our  del iberat ions .  

Yes,  the  mater ia l  can be used.  You are  a l l  sc ient is ts .  You have 

to  judge that  mater ia l  and i ts  value and weight  in  your  del iberat ions  

based upon what  you hear  and what  you know about  i t .  But  there  is  

nothing that  should res t r ic t  th is  Panel  f rom using the mater ia l  

presented by the publ ic  and any of  the  commentors  and the Agency in  

reaching our  overal l  conclusions and discussions on the quest ions  that  

the  Agency has  asked us .  

I f  we use any of  the  mater ia l ,  we should ci te  i t  and note  i t .  And 

i f  you feel  that  the  mater ia l  needs to  be fol lowed up for  c lar i ty,  that 's 

something also we would note .  But  there  is  no res t r ic t ion on the type 

of  mater ia l  we would use in  reaching our  opinion.  Just  the  request  



1

2

3

4

5

6

7

8

9

10

11

12

13

14

15

16

17

18

19

20

21

220


that  the  opinion be c lear  and concise  to  the Agency and the basis  for 


the  opinion be presented as  precisely  as  we possibly can. 


Any quest ions f rom the Panel  before  we proceed? 

So we' l l  now go into the quest ions.  And,  Dr.  Stasikowski ,  are  

you going to  read the quest ion;  or  wil l  i t  be  Dr.  Blondel l?  

DR. STASIKOWSKI:  Dr.  Blondel l  wil l  go ahead and read i t .  

DR.  BLONDELL: The f i rs t  quest ion,  EPA has concluded that  

the  increase in  prosta te  cancer  observed at  the  St .  Gabrie l  

manufactur ing plant  workers  could be explained in  the PSA screening 

for  these workers .  Due to  the lack of  detai led exposure analysis  based 

on job his tory and the l imited s ta t is t ical  power  due to  smal l  sample 

s ize ,  a t razine could not  be ruled out  as  a  potent ia l  cause;  but  a  role  for  

a t razine seems unl ikely.  Please comment  on EPA's  conclusion.  

Please ident i fy  any addi t ional  data  or  analyses .  

DR.  PORTIER: I  bel ieve,  Dr.  Bove,  you are  going f i rs t  on this  

issue,  on this  quest ion.  You are  the second quest ion.  So i t ' s  th is  s ide.  

Dr.  Merr i l l .  

DR.  MERRILL: I  agree with EPA's  assessment .  The s tudy was 

insuff ic ient ly  large.  There 's  lack of  careful  assessment  of  exposures  

in  cases  and comparison populat ions .  The main issue is  the  PSA 

screening.  And we've known for  several  years  that  PSA screening has  
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had profound effects  on the incidence of  prostate  cancer.


An autopsy s tudy performed by Carter,  e t  a l . ,  in  1990 --  i t  was 

publ ished in  1990,  but  i t  involved data  in  the pre-PSA era  - -  showed 

that ,  even for  men that  were 65 years  of  age and younger,  there  was a  

pret ty  high level  of  prostate  cancer  found in  these autopsy s tudies .  

For  men ages  40 to  44,  there  was 3 percent ;  for  men 45 to  49,  8  

percent ;  for  men ages  50 to  54,  10 percent ;  and for  men ages  55 to  59,  

15 percent ;  and then 60 to  64,  20 percent .  

In  some s tudies  when we've done some cross  sect ional  s tudies  

looking at  the  amount  of  PSA screening for  men in  this  age range in  

Utah,  we found that  about  35 to  50 percent  had a  PSA screen.  And the 

Louis iana --  the  comment  was made ear l ier  that  PSA screening was 

probably lower  in  Louis iana than in  many places  in  the country. And 

so to  compare that  wi th  the near ly  a  hundred percent  or  hundred 

percent  PSA screening,  you 'd  expect  that  there  would be a  profound 

effect  on the incidence due to  the PSA screening.  

Dr.  Adami this  morning referred to  the JNCI ar t ic le  in  which the 

incidence among those people  that  were screened was s ix  t imes 

higher.  And that  was overal l .  For  the younger  age groups,  you 'd 

expect  i t  would be even higher.  And so I  guess  my feel ing is  this  is  a  

very complex s i tuat ion and probably impossible  to  disentangle  the 
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effect  that  PSA screening has  had on these incidences ,  these cases ,  a t  

the  St .  Gabriel  plant .  But  we know that  i t  has  had a  profound effect  

on the incidence there .  

An issue that  I  have with  the nested case-control  s tudy is  I  th ink 

i t ' s  a  good idea.  I t ' s  going in  the  r ight  di rect ion,  except  i t ' s  severely  

under  powered,  12 cases .  I  wonder  i f  i t ' s  reasonable  to  expect  that  

any posi t ive  effect  could be found with that  sample s ize .  And I 'm also 

concerned that  they elected not  to  adjust  for  PSA screening or  have 

not  done that  so far.  And the recommendat ion that  I  would have 

would be that  they,  in  their  future  analysis ,  adjust  for  PSA screening.  

DR. PORTIER:  Is that i t?  Dr. Gold. 

DR. GOLD:  I basical ly saw three par ts to what the EPA's 

s ta tement  contained.  The f i rs t  par t  had to  do with  whether  the  PSA 

screening could explain  the excess ,  the  second par t  that  a t razine could 

not  be ruled out  as  a  potent ia l  cause,  and the las t ,  that  a t razine is  

unl ikely,  does  not  seem to have been supported.  So I 'd  l ike  to  ta lk  

about  each of  those three e lements .  And i f  i t ' s  a l l  r ight  with  you,  I ' l l  

read from what  I  had draf ted before  I  came.  And I 've  a lso made some 

modif icat ions  that  I ' l l  read as  wel l .  

I t  seems to  me the s t rongest  argument  support ing the 

importance of  PSA screening and explaining at  least  par t  of  the  excess  
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of  prosta te  cancer  in  the  Novart is  St .  Gabrie l  Louis iana plant  were - -

there  are  several  of  them --  one,  the  excess  was ent i re ly  in  men under  

the age of  60,  which is  the  age group that  would be overal l  a t  lower  

r isk of  prostate  cancer  and would be l ikely to  have detected cases  

revealed by screening;  two,  most  of  the  cases  were asymptomatic ,  and 

82 percent  were local ized,  which is  higher  than the general  populat ion 

ra te  and which are  the  character is t ics  that  are  indicat ive of  ear ly  

detect ion by screening;  three,  most  of  the  excess  prostate  cancer  was 

among act ive Novart is  employees  who were the ones  who were most  

l ikely to  have received the screening;  and,  four,  the  excess  of  prostate  

cancer  occurred most ly  in  the mid to  la te  1990s when PSA screening 

of  younger  act ive workers  was near ly  complete .  

Arguments  were presented by Syngenta  against  a t razine 

exposure  explaining the increased prosta te  cancer  in  their  workers ;  

but  these were less  persuasive for  a  number  of  reasons.  Firs t ,  the  

argument  that  no biologic  or  epidemiologic  evidence shows that  

a t razine is  a  human carcinogen would not  appear  to  be correct  s ince 

both biologic  and epidemiologic  data  were c i ted in  the  mater ia ls  that  

the  SAP received that  suggest  a  possible  re la t ion of  a t razine to  cancer  

and/or  to  biologic  effects  that  might  be re la ted to  cancer. 

Second,  whi le ,  quote ,  "no establ ished environmental  r isk  
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factor,"  end quote ,  has  been shown to  double  the incidence of  prostate 


cancer,  th is  may just  mean that  the  scient i f ic  invest igat ion has  not  yet 


unvei led such an agent .  I t  does  not  mean that  such a  factor  does  not 


exis t . 


Third,  no explanat ion is  provided,  and the val idi ty  is  doubtful ,  

of  the  s ta tement  that  environmental  factors  are  l ikely to  quote ,  

"operate  ear ly  in  l i fe  s ince the change incidence requires  the  passage 

of  a t  least  a  generat ion,"  end quote .  While  i t  i s  t rue the  changes in  

incidents  of  the  magni tude of  those seen for  prostate  cancer  in  such a  

short  per iod of  t ime are  usual ly  indicat ive of  a  non-genet ic  and 

sometimes ar t i factual  cause,  such as  a  new screening tes t ,  

environmental  carcinogens do not  necessar i ly  require  generat ions  to  

show increases .  

Examples  can be found in  cancer  epidemiology research of  

environmental  factors  whose exposures  occur  only or  largely in  adul t  

l i fe .  And yet  changes in  incidence are  observed in  less  than a  

generat ion.  

Fourth,  even though no known or  suspected non-genet ic  r isk 

factor  for  prostate  cancer  different ia l ly  affects  incidence by age,  we 

cannot  rule  out  the  possibi l i ty  that  th is  a  l imita t ion in  our  knowledge.  

That  one day may be overcome with the discovery of  such a  factor. 
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Examples  in  other  cancer  epidemiology suggests  that  di fferent  factors 


have different  s t rengths  for  associat ion at  di fferent  t imes of  l i fe .  So 


we can ' t  rule  that  out  as  a  possibi l i ty.


Fif th ,  whi le  environmental  factors  have shown an inf luence on 

promoting ra ther  than ini t ia t ing cancer,  th is  observat ion also does  not  

rule  out  the  possibi l i ty  of  discovering such agents  that  might  be 

re la ted to  ear ly  ra ther  than advanced s tages  of  disease.  

And,  f inal ly,  the  fact  that  no excess  incidence was noted for  

other  forms of  cancer  other  than prostate  cancer  among the St .  Gabrie l  

workers  does  not  negate  the possibi l i ty  that  a t razine may be organ 

specif ic  in  i ts  effects  in  addi t ion to  the fact  that  the  expected number  

of  other  specif ic  cancers  was so smal l  that  the  lack of  excesses  is  not  

surpr is ing;  that  is ,  the  number  of  cases  were too smal l  to  detect  

s ignif icant  excess  of  other  cancer  types  which have been observed in  

some other  s tudies .  

So the las t  conclusion that  a t razine is  unl ikely to  have a  role  in  

the  excess  of  prosta te  cancer  a t  the  St .  Gabrie l  plant  is  not  adequately  

supported by the mater ia ls  provided for  a  number  of  reasons.  

Firs t ,  whi le  i t  i s  t rue that  the  overal l  excess  of  prosta te  cancer  

in  the Novart is  workers  was in  the two-  to  four-fold range of  increase 

in  incidence of  prostate  cancer  that  is  expected to  be due to  PSA 
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screening based on a  var ie ty  of  s tudies ,  a  few of  the subgroups in  the 


tables  have excesses  wel l  beyond the magni tude of  this  range.  Now,


while  subgroups have smal ler  sample s izes  and have greater 


variabi l i ty,  th is  means that  these greater  excesses  are  suggest ive and 


not  def ini t ive .  But  they suggest  that  factors  in  addi t ion to  screening 


may be par t ia l ly  responsible  for  the  excesses . 


Second,  Syngenta 's  or iginal  data  show that  77 percent  of  a l l  

employees  had low proximity to  a t razine,  but  only 50 percent  of  

prosta te  cancer  cases  were c lass i f ied as  low proximity in  contras t  to  

23 percent  of  a l l  employees  with  moderate  or  high proximity,  but  more 

than double  that ,  49 percent ,  of  prostate  cancer  cases  had moderate  or  

high proximity. 

The more recent  data  that  they gave us  showed an even lower  

percent  of  t ime spent  by cases  with  low proximity and a  higher  t ime 

spent  in  moderate  or  high proximity. Not  s ta t is t ical ly  s ignif icant  due 

to  the smal l  numbers  but ,  nonetheless ,  noteworthy.  So these f indings 

are  suggest ive of  a  possible  role  for  a t razine that  could be explored 

fur ther. 

Third,  whi le  no re la t ion of  prostate  cancer  to  durat ion was 

found,  the  numbers  were just  too small  to  perform a meaningful  

assessment  of  dose response with  durat ion,  and inadequate  exposure 
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information was avai lable  for  the workers .  We saw some today.  But 


we've had some diff icul ty  evaluat ing i t . 


Fourth,  i t ' s  in terest ing to  note  that ,  a l though the numbers  are  

smal l  and we pointed this  out  ear l ier,  that  in  the  f ive-years  per iods ,  

'89 to  '92 and '93 to  '97,  f ive  prostate  cancer  cases  each were 

ident i f ied.  While  in  the two-year  per iod,  1998 to  '99,  another  s ix  

cases  were ident i f ied.  So we need denominators  to  assess  this  

adequately. But  these data  may indicate  that  the  excesses  cont inuing 

or  even growing af ter  screening has  been in  place with  near ly  

complete  screening coverage for  the  workers  for  a  number  of  years  

which would fur ther  suggest  that  some factor  in  addi t ion to  screening 

may be contr ibut ing to  the excess .  

Final ly,  the  present  SAP reviewers  were provided with,  in  

addi t ion to  the var ie ty  of  commentar ies  that  we 've seen today,  an 

addi t ional  fol low-up of  cases  through 1999 and a  few publ ished papers  

of  epidemiologic  s tudies  of  the  re la t ionship of  a t razine to  prostate  

cancer. One of  these papers  reported on an ecologic  analysis  that  

showed border l ine s ta t is t ical ly  s ignif icant  posi t ive  associat ion by 

county with  prostate  cancer  incidence ra tes  in  black males .  And the 

second paper  reported a  cohort  analysis  of  pest ic ide appl icators  which 

showed no associat ion of  sel f - reported at razine with  prostate  cancer. 
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These mater ia ls  were inadequate  to  determine i f  the  role  for 

a t razine on prostate  cancer  is  unl ikely.  A more thorough and 

systematic  review of  the  biologic  and epidemiologic  l i terature  on the 

topic  of  the  effects  of  a t razine exposure on the prostate  would need to  

be undertaken before  determinat ion could be made that  a t razine was 

an unl ikely explanat ion for  the  excess  of  prostate  cancer  in  the 

Novart is  workers .  

And I think I ' l l s top there . 

DR. PORTIER: Thank you.  Dr.  Hopenhayn.  

DR. HOPENHAYN: Well ,  I  want  to  thank Dr.  Gold for  a  very 

thorough review. I  pret ty  much agree with  much of  what  she says ,  and 

I  probably don ' t  have much new to add to  what  the previous two Panel  

members  said. 

I  do want  to  s t ress  the  fact  that  I  do agree that  i t ' s  l ikely  that  

there  is  a t  least  a  par t ia l  explanat ion probably due to  the  increased 

screening that  we see in  this  populat ion,  but  I  do not  think that  that 's 

necessar i ly  suff ic ient  to  rule  out  a  role  for  a t razine or  for  something 

else  causing the increase in  prosta te  cancer. 

I a lso want to express my concern for the very smal l sample s ize 

of  the  s tudy in  the St .  Gabriel  plant  in  how much weight  seems to  be 

given to  that  s tudy given the sample s ize .  The fact  that  we have 
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nonsignif icant  associat ions  in  most  of  the  analyses ,  I  th ink i t ' s  to  be 


pret ty  much expected with  such a  smal l  sample s ize .  So I 'm not  sure 


that  I  agree with  being able  to  make any conclusions regarding the 


negat ive associat ions  that  have been presented in  re la t ion to  exposure 


and other  subgroups. 


DR. PORTIER: Thank you.  Dr.  Sandy. 

DR. SANDY: I  agree with what 's  been said by Dr.  Gold and Dr. 

Hopenhayn about  the  St .  Gabrie l  plant  s tudy,  the  smal l  numbers  and 

the l imited power of  that  s tudy,  to  make any causal  associat ions  with  

a t razine exposure.  I  don ' t  th ink the role  of  PSA screening has  been 

explored or  explained effect ively.  I  th ink a  fol low-up s tudy might  be 

to  look at  another  populat ion of  workers  that  underwent  the  same 

intensi ty  of  PSA screening over  the same t ime per iod and that  where 

not  exposed to  a t razine but  were perhaps exposed to  something else ,  

or  perhaps in  the headquarters  bui lding of  Syngenta  or  something,  and 

look and see i f  you also see a  s imilar  increase.  Can you at t r ibute  that  

increase solely  to  PSA screening,  or  could there  be something else  

going on in  the St .  Gabrie l  plant?  

I  don ' t  th ink I  agree with  the conclusion that  i t ' s  unl ikely for  

a t razine to  have a  role  based on what  we know about  biologic  

mechanisms. Because a t razine is  an endocrine disruptor  and i t  seems 



1

2

3

4

5

6

7

8

9

10

11

12

13

14

15

16

17

18

19

20

21

230 

to  be one in  mult iple  species ,  i t  seems to  act  a t  mult iple  levels .  There  

is  evidence,  I  bel ieve,  of  aromatase induct ion.  There 's  evidence of  

lowering of  LH surge and tes tosterone levels .  I  th ink there  could be 

mult iple  mechanisms going on.  And as  we know with other  endocrine 

disruptors ,  for  example DES and Tamoxif in ,  the  effects  are  of ten 

age-specif ic ,  organ-specif ic ,  and species-specif ic .  

I think i t ' s very hard for us r ight now to be able to predict an 

effect  that  a t razine might  have in  humans and say that  something 

that 's  seen in  a  rodent  species  would not  occur  in  humans,  looking at  

DES,  looking at  Tamoxif in ,  where you have in  utero or  neonatal  

exposures  resul t ing in  great ly  increased cancers  r isk  for  reproduct ive 

organs.  Adul t  exposures ,  you of ten see an increase cancer  r isk a t  a  

different  s i te .  So the chemical 's  working,  operat ing different ly  in  

different  organs because of  expression of  different  hormonal ly  re la ted 

proteins  or  genes  or  pathways.  

DR. PORTIER: Dr.  Young.  

DR. YOUNG: I  think I  pret ty  much concur  with what  everyone 

else  has  a l ready said .  I ' l l  jus t  summarize a  few key points .  

While  i t  seems that  the  increase in  the  PSA screening cer ta inly  

accounts  for  a  large port ion of  the  excess  prostate  cancer  cases ,  I  don ' t 

bel ieve that  i t  def ini te ly  accounts  for  the  s ignif icant  subgroup r isk 
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that  we were seeing,  four  to  s ix  t imes greater,  among those less  than 


50 years  old  and s ix  to  nine t imes greater  among the act ive Novart is 


employees .  The elevated r isk in  these subgroups may,  in  fact ,  be 


s ignif icant  and shouldn ' t  be  completely  dismissed or  explained by 


increased PSA screening. 


I  a lso want  to  point  out  that ,  when you look at  the  data  f rom the 

1985 to  1993 cohort ,  wi thin a  subgroup of  men under  55 years  of  age,  

they do note  a  s tandardized incidence ra t io  which is  s ignif icant  of  

757.  And i f  you look at  the  ra te  of  screening in  employees under  50 

years  of  age,  i t  was only 5  percent  in  1992;  and i t  d idn ' t  increase to  50 

percent  unt i l  1993.  So i t  seems unl ikely to  me that  the  excess  in  the  

ear ly  t ime per iod could be accounted for  by the PSA screening when,  

in  fact ,  the  program was vir tual ly  not  in  effect  for  the  younger  age 

groups.  

Secondly,  I  th ink,  given the confl ic t ing evidence from the 

industry and then some of  the  epidemiological  s tudies  that  we 've seen,  

including the data  f rom the Mil ls  and Yang s tudy which looked at  the  

s imazine r isk,  a l though that  s tudy does  have some  methodological  

problems,  I  th ink i t ' s  premature  to  re ject  a t razine 's  potent ia l  role  in  

the  increased r isk of  prosta te  cancer. I t  i s  cer ta inly  s t i l l  a  possibi l i ty  

that  i t ' s  a  potent ia l  factor. 
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And I  jus t  want  to  res ta te  that  I  th ink we do need addi t ional  

analyses ,  l ike  Dr.  Sandy suggested,  looking at  another  populat ion with 

no exposures  but  the  same or  c lose to  the same levels  of  PSA 

screening.  

DR. PORTIER: Any other  comments  by the Panel?  

DR. HANDWERGER: May I  ask a  quest ion? 

DR. PORTIER:  Certa inly, Dr. Handwerger. 

DR. HANDWERGER: We learned just  a  few minutes  ago that  

there  are  s ix  s i tes  that  make atrazine thought  the  world.  Do we know 

anything at  a l l  f rom the other  f ive  s i tes?  Is  there  any data  a t  a l l  that  

we can use that 's  even very prel iminary? 

DR. PORTIER: Dr.  Blondel l .  

DR.  BLONDELL: No,  I  do not  bel ieve there  are .  Well ,  there  

was one report ,  and I 'd  have to  go back and look at  i t .  And,  again,  i t ' s 

smal l  sample s ize .  I  th ink i t  was a  plant  in  Germany that  there  was 

some --  and there  I 'd  have to  go back and f ind i t .  There  may be one 

addi t ional  report .  But  i t  was - -  there  is  one other  s tudy in  another  

plant ,  and I ' l l  have to  go back and get  that .  

DR.  HANDWERGER: I  think that ' s  real ly  important  to  know 

that .  

DR.  PORTIER: Any other  comments  by the Panel  or  quest ions? 
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Dr.  Reif .  

DR.  REIF:  I  had a  few isolated points  that  I  wanted to  make,  

a l though I  wasn ' t  a  par t  of  the  group that  addressed Quest ion 1.  

Firs t ,  I 'd  l ike  to  make a  recommendat ion to  EPA. Thought  this  

discussion,  many persons have commented on the smal l  numbers  of  

avai lable  cases  for  analyses  in  the  incidence s tudy as  wel l  as  in  the  

nested case-control  s tudy. I t  i s  not  a  diff icul t  undertaking to  prepare  

power tables  so that  we can real ly  evaluate  the quest ion of  power for  

var ious levels  of  r isk .  I t ' s  a  fa i r ly  s t ra ight-forward process  that  is  

a lmost  required of  people  who submit  grants  these days to  agencies  

l ike  NIH to provide such data .  And i t ' s  my recommendat ion that ,  to  

supplement  your  mater ia ls  and to  give people  an idea of  what  the  

power was,  that  you calculate  and produce those tables .  

With the exis t ing data ,  there  are  cer ta inly unanswered 

quest ions .  However,  I  bel ieve that  there  are  some addi t ional  analyses  

that  could be performed in  a  s t ra ight-forward manner  to  a t  least  

approach some of  them. For  example,  I  bel ieve i t  would be useful  to  

calculate  the  SIRs in  a  temporal  manner,  for  example,  to  calculate  the  

SIR among Novart is  employees  in  the year,  le t 's  say,  '92,  '95,  and '98,  

to  t ry  to  see what  effect  PSA screening has  had.  

As came up ear l ier  this  morning,  the  s ix  new cases  ident i f ied 
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most  recent ly  are  somewhat  concerning s ince one might  have 


hypothesized that  the  advent  of  a  hundred percent  survei l lance in  this 


populat ion should had uncovered the major i ty  of  la tent  cancers  that 


exis ted at  the  t ime that  screening was ini t ia ted in  approximately 1993.  


And i t  may be that  addi t ional  evaluat ion of  temporal  sequence re la ted 


to  the SIR can be elucidat ing. 


Further,  I  would suggest  that ,  g iven the recent  increase,  that  

fur ther  fol low-up of  this  cohort  is  real ly  essent ia l .  Whatever  the  

outcome of  these del iberat ions  are ,  i t  would be my personal  

recommendat ion that  EPA ask Syngenta  to  cont inue to  provide 

ongoing survei l lance and update  the data  base appropria te ly. 

I  f ind the lack of  information about  family his tory in  this  

populat ion a  bi t  d is t ress ing in  view of  the  possibi l i ty  that  new 

informat ion may become avai lable  regarding genet ic  suscept ibi l i ty  for 

prostate  cancer. And,  therefore ,  one would l ike to  know about  a  

specif ic  member 's  family his tory.  And,  in  fact ,  of  course ,  one would 

l ike  to  have DNA from those people  to  ant ic ipate  the avai labi l i ty  of  

explorat ion of  genet ic  polymorphisms that  might  increase 

suscept ibi l i ty. 

I t  would be a  plausible  hypothesis  to  tes t  that  exposure  to  a  

compound l ike a t razine that  may have weak or  no effects  in  the 
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general  populat ion that  may have an effect  in  a  genet ical ly  suscept ible 


subset  of  the populat ion.  And,  of  course,  the  avai labi l i ty  of  DNA and 


the  avai labi l i ty  of  specif ic  hypotheses  to  tes t  suscept ibi l i ty  factors 


could be very important  in  the future .  And so perhaps some thought 


could be given to  incorporat ing DNA col lect ion in  this  cohort . 


There are  some analyses  in  the  data  that  were provided that  I  

th ink could be s t rengthened.  For  example,  in  the submission by Dr. 

Breckinr idge,  he has  a  Figure  3  in  which he explores  the re la t ionship 

between proximity as  a  surrogate  for  exposure and age.  I  th ink there  

are  more useful  comparisons that  could be made with  those data  

specif ical ly  to  look at  something l ike  t ime s ince hire  and specif ic  age 

s t ra ta ,  us ing t ime s ince hire  as  a  potent ia l  surrogate  for  induct ion t ime 

i f ,  in  fact ,  there  were an environmental  t r igger.  So that  could be 

explored.  I  th ink there  are  analyses  l ike  that  that  could have been 

explored in  the  data  that  were  provided that  are  s t i l l  potent ia l ly  

doable  given the exis t ing data  base.  

Similar ly,  I  bel ieve that  the  analyt ic  effor ts  in  this  cohort  

should focus very s t rongly on the regular  company employees  and 

avoid the temptat ion to  achieve larger  sample s ize  by including 

contract  employees  a t  the  obvious expense of  including people  with  

very short  median durat ions  of  employment ,  and,  therefore ,  probably 
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very,  a t  least  in  terms of  cumulat ive exposure ,  lower  levels  of 


exposure. 


So my recommendat ion would be,  as  Dr.  Delzel l  d id  in  her  

report ,  to  look very careful ly  a t  company employees  specif ical ly. And 

in  the nested case-control  s tudy,  of  course ,  i t ' s  the  company 

employees  that  are  the focus of  that .  And that 's  a  very appropria te  

group.  Whether  i t  happened by serendipi ty  or  i t  happened 

del iberate ly,  i t ' s  a  very appropria te  group to  do the nested 

case-control  s tudy and for  the  reasons that  I 've  indicated.  

That 's a l l I have at this point . 

DR. PORTIER: Thank you,  Dr.  Reif .  Dr.  Knobeloch.  

DR. KNOBELOCH: Thank you.  I 'd  a lso l ike to  just  add to  what  

many of  my col leagues have al ready said.  

I  f ind i t  very problematic ,  when I  saw the s ta t is t ical  analysis  

that  pooled moderate  and low exposure people  because of  the 

disproport ionate  s izes  of  those to  exposure cohorts ,  to  take the 

moderate  exposure group which consis ted of  only 20 men,  four  of  

which had prostate  cancer,  and add that  group to  a  much larger  low 

exposure group that  had a  much lower  cancer  incidence real ly  loses  

the effect ,  you know, real ly  ser iously di lutes  that  moderate  exposure 

group.  You know, the effect  of  a t razine,  i f  there  is  one in  that  group,  
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is  los t  in  that  sor t  of  analysis .  I 'm not  sure  why you would not  have 

pooled instead the moderate  and the high exposure groups which give 

you a  s ta t is t ical ly  s ignif icant  increase of  cancer  in  those two groups.  

I  th ink also when the effect  is  only seen in  the moderate  and 

high exposure groups and only seen in  long-term workers ,  i t ' s  very 

diff icul t  to  cont inue to  bel ieve that  i t ' s  an ar t i fact  of  screening.  I f  i t  

i s  an ar t i fact  of  screening,  i t  should have been equal ly  evident  among 

the whole  exposure group.  And i t  was not .  And I  think we can ' t  jus t  

ignore that  fact .  

I  th ink this  is  obviously a  very underpowered s tudy. The fai lure  

to  control  in  any way for  secondary r isk factors ,  such as  smoking 

s ta tus ,  family his tory,  vasectomy sta tus ,  makes the analysis  that  much 

more diff icul t .  I  th ink there  could have been an at tempt  to  do that ,  

and i t  was not  done.  

The argument  that  th is  is  not  a  t rue effect  because there 's  not  a  

s t rong dose response,  I  th ink,  is  a  r idiculous argument  because of  the  

very smal l  s izes  of  moderate  and the high exposure groups.  When you 

only have 83 men in  those two exposure groups,  you can hardly expect  

to  see a  c lear  dose response.  You just  don ' t  have the numbers .  

And I  a lso would have to  take except ion to  the idea that  there  is  

not  biologic  plausibi l i ty. We've know for  a  very long t ime that  
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atrazine is  an endocrine disruptor  and that  i t ' s  seems to  act  by a  

promoting mechanism.  And to  me,  there 's  good reason to  think that  i t  

might  have an effect  on an endocrine gland such as  the prostate  gland.  

DR. PORTIER:  Dr. Bove. 

DR. BOVE: I  just  want  to  fol low up on the las t  comments  about  

the comparison of  the high,  moderate ,  and low proximity. I f  you do 

combine the high and moderate  group,  you have a  re la t ive r isk of  3 .4 .  

You'd  expect  to  see  a  s i tuat ion l ike  we see here .  With extreme 

exposure misclass i f icat ion,  which I 'm sure  is  going on here ,  you get  

these kinds of  responses  where the middle  group has  a  high rela t ive 

r isk and then i t  drops off  in  the high group.  And that 's  exact ly  what  

you see here .  

I t  makes no sense to  combine the low and moderate  group.  I t ' s 

never  done unless  and only i f  the  incidences  in  those two groups,  the  

ra tes  of  those two groups,  are  s imilar.  But  they 're  so diss imilar  here  i t  

makes absolutely  no sense to  combine the low and moderate .  And the 

reason to  do i t  i s  to  t ry  to  hide something in  my opinion.  But  

regardless ,  you 'd  expect  a  dis tor ted dose response with  exposure 

misclass i f icat ion.  And that 's  exact ly  what  you have here .  

So I  would suggest  that  you change your  analysis  or  evaluat ion 

of  a t  least  that  par t  of  the  mater ia l  submit ted by Syngenta ,  because as  
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I  said ,  you expect  no dose response.  And there  is  an effect .  I t ' s  pret ty  

obvious there  and cannot  be explained by PSA screening whatsoever. 

DR. PORTIER:  Dr. Gold. 

DR.  GOLD: I  didn ' t  include my comments  about  extra  analyses .  

And I  want  to  support  the  idea of  extending the cohort  to  get  beyond 

the problem or  t ry  to  get  beyond the problem of  the smal l  numbers .  

But  in  addi t ion to  extending the cohort  forward beyond 1999,  I  have 

two other  suggest ions.  One is  for  the  company to  consider  doing a  

his tor ical  cohort  s tudy where they go back before  1985 and do a  very 

systematic ,  thorough t racing of  workers  pr ior  to  that  t ime for  their  

prosta te  cancer  r isk.  That  obviously is  a  more expensive and 

intensive undertaking,  but  i t ' s  a  possibi l i ty  that  would help with  the 

numbers  problem. 

And the other  suggest ion,  which has  sor t  of  been touched on,  

which is  to  examine other  potent ia l  manufactur ing set t ings  for  

a t razine to  see  what  their  exper ience with  prosta te  cancer  is  in  those 

set t ings  as  wel l .  And I  think unt i l  we have substant ia l  enough 

numbers ,  i t ' s  going to  be hard to  say with  any cer ta inty whether  i t ' s 

l ikely or  not  l ikely carcinogen.  

DR. PORTIER:  Dr. Reif . 

DR.  REIF:  I  wanted to  make a  couple  of  other  comments  about  
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the  nested case-control  s tudy just  to  be sure  that  we can deal  wi th  i t  to 


the  extent  that  we can.  I  th ink i t  was commendable  to  t ry  and advance 


the  t ime l ine  for  this  very important  data  set .  But  a t  the  same t ime, 


the  lack of  a  text ,  and I  th ink a  somewhat  prel iminary analysis  of  the 


data ,  make i t  d i ff icul t  to  interpret ,  a t  leas t  to  me personal ly,  a t  th is 


point  in  t ime. 


I  th ink the re la t ionship between PSA screening and the var ious 

exposure  metr ics  is  an extremely important  component  of  this  s tudy 

that  hasn ' t  been ful ly  e lucidated so far  and cer ta inly needs to  be.  I 

a lso found i t  incomplete  to  the  extent  that  the  logis t ic  regress ion 

analyses  did not  including r isk es t imates  for  two of  the  three exposure 

metr ics  that  were def ined by the industr ia l  hygiene group.  

So I  th ink this  is  a  good s tar t .  But  I  cer ta inly would l ike  to  see  

a  ful ly  developed report  and/or  a  peer-reviewed publ icat ion of  this  

nested case-control  s tudy before  I  can personal ly  make sense of  i t  and 

t ry  to  determine to  what  extent  the  nested case-control  s tudy 

contr ibutes  to  our  unders tanding of  the  s tandardized incidents  ra t ios  

for  prosta te  cancer. 

DR. PORTIER: Thanks,  Dr.  Reif .  Dr.  Symanski .  

DR.  SYMANSKI:  Just  a  fol low-up quest ion on the comment  on 

the nested case-control  s tudy that  we saw presented today.  I  would 
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agree with  Dr.  Smith that  s ta te-of- the-ar t  techniques were appl ied in  

their  a t tempt  to  re t rospect ively assess  exposures .  Nonetheless ,  in  

construct ing the job exposure matr ix  and in  developing the exposure 

indices  that  were used in  their  analyses ,  several  assumptions were 

made.  And these assumptions revolve around the re la t ive magni tude 

of  average exposures  for  each of  the  exposure categories  over  t ime,  

the  ra tes  of  decl ine and exposure  over  t ime,  and the degree of  

heterogenei ty  in  exposure  within each exposure  category. 

However,  i t  was not  possible  to  evaluate  the  val idi ty  of  the  

assumptions that  they made based on the information that  was 

presented.  And i t ' s  cer ta inly possible  that ,  had different  assumptions 

been,  that  the  dis t r ibut ion of  exposures  could have been different .  

And we don ' t  know what  those affects  might  have had on the resul ts  

that  they presented.  

DR. PORTIER: Thanks.  Any members  of  the Panel  who have 

not  yet  had a  chance to  comment?  Otherwise,  I ' l l  t ry  to  do a  quick 

summary. And you te l l  me i f  I 've  got  a t  least  some of  the  major  

points .  I  th ink I  l ike  the way Dr.  Sandy broke the quest ion down into 

three par ts .  And I 'm going to  s tar t  par t icular  type of  summary. 

I  th ink --  Dr.  Gold.  I 'm sorry. Could PSA explain the excess?  I 

th ink the Panel  is  pret ty  much unanimous on that  is  saying yes .  I 
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th ink there 's  some degree of  var ia t ion in  that  yes .  My answer  to  that 


would be that  i t  could explain a l l  of  i t .  I  th ink Dr.  Bove has  less 


bel ief  in  terms that  PSA could explain a l l  of  i t .  So I  think you got 


some range on the Panel  on that  issue.  But  I  th ink we al l  bel ieve that 


PSA could explain some of  what  was seen. 


Could at razine be ruled out?  Your  comment  about  a t razine not  

being able  to  be ruled out  in  the  comment ,  I  th ink the Panel ,  again,  is  

unanimous that ,  yes ,  that  a t razine cannot  be ruled out  as  a  potent ia l  

correla te  in  this  case .  

And is a t razine then unl ikely to be the cause of the prosta te 

cancer?  And I  th ink the Panel  is  uniformly agreeing that  that  

s ta tement  is  too s t rong.  I  th ink the words "unl ikely"  is  the  one we 're 

most  uncomfortable  with .  

I  bel ieve there  were a  number  suggested analyses  that  would 

have helped.  I  th ink key to  that  would have been f inding a  populat ion 

with  s imilar  PSA tes t ing at t r ibutes .  I  th ink that  probably would have 

carr ied a  lot  of  weight  in  moving us  more towards unl ikely. 

That 's my interpreta t ion of some of the things I heard from the 

Panel ,  a l though there  were a  number  of  other  addi t ional  s tudies  and 

addi t ional  analyses  that  could have been done,  most  notably,  where 's 

the  cohort  today,  where was the cohort  years  and years  ago,  and what  
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about  the  other  cohorts  that  are  working in  a t razine processing plant .  

I  th ink,  hopeful ly,  I 've  captured most  of  what  we 've said .  And 

i f  I  haven ' t ,  someone wil l  correct  me here .  No.  Any other  comments  

that  haven ' t  been made per ta ining to  Quest ion 1?  I f  not ,  I  th ink we ' l l 

move to  Quest ion 2.  Dr.  Knobeloch.  

DR. KNOBELOCH: I 'd  just  l ike  to  re i terate  that  you did ask --

I  t r ied to  get  c lar i f icat ion on whether  the  ra te  observed in  the  low 

exposure  cohort ,  which is  a  fa i r ly  large - -  I  mean,  i t ' s  the  largest  

cohort  - -  whether  the  ra tes  seen in  that  group was higher  than the ra te  

seen in  the industr ia l  corr idor. And I  did  not  get  an answer  to  that .  

Apparent ly,  i t ' s  not  c lear  that  i t  i s  h igher.  I f  th is  is  an effect ive 

screening,  i t  should have been much higher.  So I  th ink that  the  

quest ion is  answerable .  I 'm not  sure  why they didn ' t  have to  that .  I t ' s 

a  fa i r ly  s imple  quest ion.  

DR. PORTIER:  Dr. Sandy. 

DR. SANDY: In your  character izat ion of  the f i rs t  point ,  I  th ink 

I  heard that ,  as  a  group,  the  Panel  agrees  that  PSA screening can 

account  for  some of  the  increase.  But  I  th ing there 's  sor t  of  a  range.  

Some people  s t rongly feel ing you can ' t  explain a l l  of  i t ,  and others  

saying maybe i t  doesn ' t . 

DR.  KNOBELOCH: I t  cer ta inly doesn ' t  explain the dis t r ibut ion 
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of  ra tes  that  we see in  these three exposure  groups.  I t  jus t  can ' t


explain  that . 


DR. PORTIER:  Dr. Herr inga. 

DR. HERRINGA: I  concur  with Dr.  Port ier ' s  summary. I  think 

the one word that  I  get  caught  up on here  is  seems unl ikely because 

that  essent ia l ly  sor t  of  id  denying even low probabi l i ty  events .  I 

bel ieve that  the  effect  of  the  PSA screening could explain the s ize  of  

the  effect  that  we 're  seeing here .  Just  a  s imple  calculat ion,  taking the 

ra t io  of  screened individuals  in  this  plant  to  the  sor t  of  the  average in  

male  populat ions  and s ta tewide that  Dr.  Merr i l l  referred to  and then 

looking at  the  change in  incidents  occurred in  terms of  reported or  

detected incidence that 's  occurred,  say,  between the year  1998 and the 

year  1988,  there 's  a lmost  a  doubl ing in  reported incidents .  And we'd 

have a  doubl ing in  reported screening between the individuals  in  the 

plant  and sor t  of  the  average for  males  in  the populat ion.  So a  

doubl ing of  a  doubl ing is  about  a  four-fold.  

So I  th ink that  i t ' s  real is t ic  or  plausible  that  the  screening effect  

has ,  in  fact ,  produced the increased and detect ion in  incidence.  But ,  

again,  i t  does  not  rule  out  other  potent ia l  factors  as  wel l .  

DR.  PORTIER: Okay. With that ,  I  th ink we wil l  move on to  the 

next  quest ion.  And there 's  a lways a  chance at  the  end to  come back to  
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anything we've missed.  So i f  you could read us  the next  quest ion,  Dr. 

Blondel l .  

DR.  BLONDELL: Thank you.  Other  avai lable  s tudies  may 

ass is t  the  assessments  of  the  potent ia l  for  associat ion between 

atrazine exposure  and prosta te  cancer. Agricul tural  workers  general ly  

have much shorter  durat ion of  exposure compared to  workers  a t  the  

manufactur ing plant .  In  addi t ion,  agr icul tural  workers  are  expected to  

have a  different  pat tern of  exposure compared to  manufactur ing 

workers ,  for  example,  in tensi ty,  seasonal i ty,  routes  of  exposure.  

Please comment  on comparing the resul ts  of  the  epidemiology 

s tudy of  prosta te  cancer  conducted in  the St .  Gabrie l  plant  to  the  

resul ts  of  the  Agricul tural  Heal th  Study consider ing that  the  

par t ic ipants  in  these two s tudies  were l ikely to  have experienced 

different  exposures .  Discuss  what  such a  comparison indicates  about  

a  re la t ionship between exposure  to  a t razine and prosta te  cancer. 

DR. PORTIER: Thank you.  Dr.  Bove.  

DR. BOVE: I ' l l  ta lk  about  a  couple  of  points  and then maybe 

say some specif ic  comments  about  both s tudies .  Firs t ,  the  differences  

in  exposure pat tern and durat ion between the two cohorts ,  the  workers  

in  the  Agricul tural  Heal th  Study cohort  l ikely experienced a  different  

pat tern of  exposure  than the workers  a t  the  St .  Gabrie l  t r iazine plant .  
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They had differences  in  magni tude of  exposure received,  the  pat tern 

and durat ion of  exposure,  the  potent ia l  for  other  exposure,  such as  

dr inking water  exposure ,  to  the  agr icul tural  workers  exposed to  

a t razine in  their  dr inking water. 

There  are  a lso other  kinds of  things that  occur  in  agr icul tural  

s i tuat ions  such as  spi l ls  that  could a lso happen in  the manufactur ing 

processes ,  too;  but  are  probably more l ikely in  agr icul tural .  There  

may be some differences  in  what  the  pr imary routes  of  exposure are .  

So in  general ,  the  company employees  a t  St .  Gabrie l  plant  l ikely 

experienced a  re la t ively constant ,  chronic  exposure;  whereas  the 

agr icul tural  cohort  exper ienced a  more intermit tent ,  seasonal  exposure  

with  long intervals  between exposures .  So there  are  some drast ic  

differences .  

The problem, of  course ,  of  t rying to  f igure  a l l  th is  out  is  that  

the  information provided in  the St .  Gabrie l  s tudy is  very sketchy at  

best .  So i t  remains  unclear  whether  St .  Gabrie l  company employees  

had higher  peak exposures  than agr icul tural  workers .  And I ' l l  ta lk  a  

l i t t le  bi t  more about  the  problems of  t rying to  f igure  out  what  kinds of  

exposures  they actual ly  did have.  

But ,  in  general ,  d i fferences  in  the pat tern of  exposure may be 

important  depending upon the e t iology of  the  disease,  the  target  
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organs of  injury,  the  specif ic  mechanisms of  the toxicant  and so on.  

So differences  in  exposure prof i les  between the farm workers  and 

manufactur ing plant  workers  would and probably are  important .  I f  

chronic ,  long term exposures  are  more important  than intermit tent  

exposures  in  the  e t iology of  prosta te  cancer,  then i t  cer ta inly makes a  

difference.  So i f  a t razine acts  as  a  cancer  promoter,  then intermit tent  

exposures  may not  be suff ic ient  to  cause an increase in  tumor ra te .  

Let  me ta lk  now about  differences  in  the  exposure  assessment  

between the two s tudies  because those are  drast ic .  There  are  

essent ia l ly  no exposure assessment  for  the  St .  Gabrie l  s tudy. 

Subsequent ly,  there  was some aggregate  information on job t i t les ,  

and,  you know, about  that  data ,  proximity to  packaging areas .  

Nevertheless ,  a t  best ,  the  information permits  only very crude 

assessment  of  re la t ive exposure among company employees .  And 

you 'd  expect  a  lot  of  exposure  misclass i f icat ion as  I  sa id  ear l ier. 

In  s tark contrast ,  the  Agricul ture  Heal th  Study conducted an 

extensive exposure assessment ,  based on quest ionnaire  information 

provided by the pest ic ide appl icators .  And so that  was an extremely 

good exposure assessment .  

Limitat ions  of  the  two s tudies ,  both s tudies  do have important  

l imita t ions .  The Agricul ture  Heal th  Study had a  short  fol low-up t ime,  
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less  than f ive years ,  and involved a  re la t ively young cohort .  And that 


was also t rue of  the  St .  Gabrie l  cohort .  I t  could a lso have looked into 


induct ion per iods.  I t  d idn ' t  do that . 


The St .  Gabriel  s tudy,  again,  had no exposure assessment .  And 

there  are  other  problems that  we 've been ta lking about  a l l  day,  so  I  

won' t  go over  them again.  

The Agricul tural  Heal th  Study conducted an extensive exposure 

assessment .  But  there  may be two sources  of  inaccuracy in  the 

exposure assessment ,  including the use of  weight ings;  and the index 

algori thm  may not  ref lect  the  actual  s i tuat ions  in  Iowa and North 

Carol ina.  

The s i tuat ions in Iowa and North Carol ina are very different in 

terms of  crops,  s ize  of  the  farms.  Probably a  personal  hygiene 

pract ice  and personal  protect ive use may be different  in  the  two s ta tes  

so that  there  maybe some differences  in  exposure  pat terns  within that  

s tudy between the two s ta tes .  So that  needs to  be taken into  

considerat ion.  And,  a lso,  there  probably is  some inaccurate  recal l  of  

pest ic ide use decades  in  the  past  that  the  appl icators  were to  

remember. 

So in  conclusion,  given the s t r iking differences  between the two 

s tudies  and the pat terns  of  exposure and the qual i ty  of  exposure 
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assessments ,  i t  maybe be useful  to  compare the two s tudies .  And 

given the l imita t ions  in  both s tudies ,  EPA should not  base i ts  

conclusion about  a t razine and prostate  cancer  solely  on ei ther  s tudy. 

Let  me say a  few things about  the  Agricul tural  Heal th  Study. 

Again,  i t  was wel l  conducted.  A cohort  was fol lowed prospect ively. 

The fol low-up per iod,  again,  was short ;  but  the  s tudy is  ongoing.  And 

a  planned reanalysis  wil l  approximately,  as  we heard today,  double  

the number  of  prostate  cancer  as  were analyzed in  the publ ished s tudy. 

Therefore ,  EPA should wai t  for  the  reanalysis  and base i ts  conclusion 

about  the  causal  re la t ionship between atrazine and prosta te  cancer  on 

what 's  been done so far. 

There  is  an interest ing f inding.  I t ' s  not  a  tota l ly  negat ive s tudy 

as  people  seem to make out  that  i t  i s .  There  is  an interact ion effect  

that  was there .  I t ' s  not  s ta t is t ical ly  s ignif icant .  But  in  a l l  these  

s tudies ,  we 're  having t rouble  with  s ta t is t ical  power. So I  don ' t  focus 

on the lower  ta i l  of  a  95 percent  confidence interval .  I  t ry  to  focus on 

the effect  es t imate  i tse l f .  

And the effect  es t imate  is  1 .5  when comparing those ever  

exposed.  And remember,  ever  exposed being a  very crude way of  

get t ing at  exposure would introduce again exposure misclass i f icat ion,  

bias ing these effect  measures  towards the nul l ,  making i t  harding to  
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f ind a  s ta t is t ical ly  s ignif icant  f inding anyway.


But anyway,  the interact ion of  ever  exposed and having a  

posi t ive  family his tory compared to  never  exposed and having no 

family his tory was 1.52.  So I  suggest  that  i t  may be possible  for  even 

these intermit tent  exposures  to  have an effect  i f  a t razine works as  a  

promoter  in  a  highly suscept ible  populat ion.  So that  goes  back to  

what  John was saying ear l ier,  maybe t rying to  ident i fy  those 

suscept ible  populat ions  is  future  s tudies .  

The t r iazine s tudy,  the  only point  I  want  to  make here  that  

hasn ' t  been made already is  the  exposure  information is  general  and 

vague.  But  i t  appears  that  the  contract  product ion workers  had the 

highest  exposures ,  but  they were the short - term employees .  The 

company employees  were employed long term,  but  only a  smal l  

percentage ei ther  worked in  product ion or  worked in  areas  in  

proximity to  the contaminated areas .  And they also shif ted from 

working in  the package or  product ion to  manageria l  and supervisory 

jobs.  So they may have been get t ing some exposure high in  the 

beginning of  their  employment  his tory and then switching to  get t ing 

no exposure  or  very low exposure la ter  in  their  work his tor ies .  

So i t ' s  going to  be diff icul t  to  f igure  out  jus t  how much they 

were exposed to ,  what  their  peak levels  or  average exposure  levels  
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were,  over  their  work his tory.  And,  again,  there  were changes during 

the t ime per iod in  the introduct ion of  technology for  bagging and 

vent i la t ion controls ;  so  the exposure are  going down af ter  1975.  

That 's  a l l  I  want  to  say now about  that .  

DR. PORTIER: Thank you,  Dr.  Bove.  Dr.  Knobeloch.  

DR. KNOBELOCH: I  basical ly  concur  with what  Dr.  Bove has  

said .  Assuming that  i f  a t razine does  indeed contr ibute  to  prostate  

cancer,  i t  would be doing i t  v ia  a  promotional  mechanism.  I  wouldn ' t 

expect  to  see an effect  in  agr icul tural  workers ;  and,  indeed,  none was 

seen.  

I  would think that  you would want  to  look at  product ion workers  

that  have dai ly  exposure over  a  per iod of  f ive years  or  longer.  That 's 

where we are  potent ia l ly  seeing an effect .  So I  th ink that  these two 

s tudies  are  consis tent  with  what  we would expect ,  g iven that  a t razine 

may be working as  an endocrine disruptor  to  promote prostate  cancer  

developments .  

DR. PORTIER:  Dr. Reif . 

DR.  REIF:  I 'd  l ike  to  make a  couple  points  that  Frank didn ' t 

address .  

Firs t ,  as  evidence for  a  difference in  exposure f requency 

between the Agricul tural  Heal th  Study and the St .  Gabrie l  s tudy,  I ' l l  
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refer  to  Shei la  Horizom's  ini t ia l  1986 publ icat ion from Kansas ,  which 


was a  case-control  s tudy of  non-Hodgkin 's  lymphoma and sof t  t i ssue 


sarcoma,  in  which she looked at  exposure to  a  number  of  pest ic ides .  


The highest  exposure group in  that  s tudy had a  f requency of  exposure 


of  more than 20 days per  year. So i t  puts  some quant i ta t ive 


comparison between 20 days a  year  is  the  highest  exposure and a 


cohort  l ike  the St .  Gabrie l  cohort  to  show that ,  in  fact ,  the  exposures 


are  qui te  different . 


That  said ,  one recommendat ion I  would have is  I  bel ieve that  

the  Agricul tural  Heal th  Study has  a  subset  sampling for  

bio-monitor ing of  specif ic  pest ic ides .  And I  do not  know whether  

a t razine and i ts  metabol i tes  are  a  target  of  those s tudies .  But  I  would 

hope that  they would be.  I f  that 's  the  case,  then there  may be data .  In  

fact ,  there  may already be data  that  I  don ' t  know about  that  would 

permit  looking at  ur ine biomonitor ing data  for  the  AHS cohort  and the 

St .  Gabriel  cohort  to  a t ta in  quant i fy  differences  i f  the  AHS protocol  

requires  the  use of  the  diaminochlorometabol i te  of  a t razine as  

reported by Syngenta  for  some of  their  employees  this  morning.  So 

there  may be data  that  then would be useful  in  looking specif ical ly  a t  

a  biomarker  to  look at  exposure across  the two populat ions .  

One problem with the Agricul tural  Heal th  Study that  I  see  that  
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hasn ' t  been acknowledged by the authors  yet  is  the  possibi l i ty  that  the 


pervasive contaminat ion of  groundwater  and surface water  and pr ivate 


wells  in  areas  where a t razine is  used intensively may lead to 


comparison groups,  that  is ,  groups that  c la im they have never  used 


atrazine but ,  in  fact ,  had been exposed to  a t razine chronical ly  without 


their  knowledge.  I t ' s  a  l i t t le  bi t  l ike  some other  pervasive exposures 


that  Dr.  Port ier  is  very famil iar  with .  In  other  words,  there  is  no 


unexposed group.  That  may be the case,  a t  least  to  some extent ,  wi th 


the  Agricul tural  Heal th  Study cohort . 


There are  many publ ished s tudies .  One from our  lab,  f rom our  

group in  1986,  f rom Colorado.  Dr.  Hopenhayn has  a  publ icat ion from 

Kentucky ci t ing groundwater  contaminat ion in  a  large proport ion of  

the  county groups in  her  ecological  s tudy. And I  had several  other  

references  that  I  provided to  Dr.  Bove for  the  document  that  a lso,  of  

course ,  a t tes t  to  the  pervasive contaminat ion of  groundwater  in  areas  

where a t razine is  used intensively on corn and other  crops.  So the 

problem of  not  seeing an effect  when there  is  pervasive exposure to  

the persons who deny the use of  a t razine is  a  methodological  issue and 

resul ts  in  some  misclass i f icat ion that 's  d i ff icul t  to  deal  wi th .  

Those are  the  only addi t ional  points  I  have.  

DR. PORTIER: Thank you,  Dr.  Reif .  Dr.  Symanski .  
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DR. SYMANSKI:  Dr.  Bove very nicely summarized the points  

that  I  want  to  make,  so I  won' t  repeat  them here .  Thank you.  

DR. PORTIER: Any other  comments  by the Panel?  Addit ional  

comments ,  changes in  different  ideas  about  this  par t icular  quest ion? 

None.  I 'm not  going to  a t tempt  to  summarize most  of  this  because i t  

was extraordinary detai led.  

I think i f I had to capture some of the sal ient points , the most 

important  one is  that  one has  to  be very caut ious  in  making a  

comparison between these to  different  s tudies  because they 're  going to  

be remarkably different  s tudies .  And you might  be able  to  do i t ,  but  

you bet ter  be  caut ious  in  doing i t .  

Have I  captured the basic  idea there? I  th ink Dr.  Reif 's  las t  

comment  about  potent ia l  water  exposure  and the problems that  might  

pose for  the  Agricul tural  Heal th  Study,  I  th ink,  is  something that 's 

real ly  a  very ser ious  concern for  that  par t icular  s tudy that  we 're  going 

to  have to  look at  careful ly  as  wel l .  

Any other  comments  on this  quest ion?  Dr.  Herr inga.  

DR. HERRINGA: I 'd  l ike to  make a  comment .  There 's  a  

tendency to  want  to  draw comparabi l i ty  between this  sor t  of  nul l  

resul ts  f rom the f i rs t  round of  the  Agricul tural  Heal th  Survey and the 

Cal i fornia  work done by Dr.  Mil ls .  And I  have some quest ions about  
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the  Cal i fornia  work,  not  only because of  the  ecological  or  aggregat ion 


implic i t  in  them and then potent ia l ly  some of  the  scal ing measures .  


I t ' s  a  tough s i tuat ion working from a regis t ry  l ike  this ,  or  a  farm 


worker 's  data  base,  matching against  a  cancer  regis t ry  and then t rying 


to  assess  exposure  for  these individuals  because you don ' t  get  di rect 


measurements  on each individual . 


I  th ink that  there  is  a  lot  of  explanat ion s ta t is t ical ly  and 

otherwise why you wouldn ' t  see  consis tency between this  f i rs t  round 

from the Agricul tural  Heal th  Study and the Central  Val ley s tudies  or  

the  Fresno area s tudies  by Dr.  Mil ls .  So I  th ink that  that  

inconsis tency,  I  th ink,  could be explained,  in  par t ,  on an analyt ic  

basis .  And I  would prefer  my own self  to  s tay with  the Agricul tural  

Heal th  Survey and what  i t ' s  f inding and then cont inue with the 

fol low-up as  we accumulate  more data  and more cases  of  prostate  and 

other  cancers .  

DR.  PORTIER: Okay. With that ,  then,  I  th ink we've covered 

EPA's  quest ions.  And I ' l l  come back to  you in  a  minute  to  see i f  we 

have done that .  Before  I  go to  that ,  I 'm going to  ask the Panel :  Do 

you have any addi t ional  points  you want  to  make beyond the two 

quest ions that  we had on this  topic  for  the EPA?  Now is  your  

opportuni ty  to  do i t .  Dr.  Handwerger. 
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DR. HANDWERGER: I  don ' t  th ink this  is  the las t  t ime we're  

going to  be vis i t ing the St .  Gabriel  s tudy. I  th ink we 're  going to  be 

looking at  i t  again in  two years  or  three years .  And I  would urge that  

we get  more data .  So that  when we view i t  again,  we don ' t  have to  ask 

about  family his tor ies  and some of  the  potent ia l  other  r isk  factors  that  

may complicate  interpreta t ion.  I  th ink i t ' s  real ly  vi ta l  that ,  in  

addi t ion to  seeing new cases ,  we see more data  about  exis t ing cases  so 

that  we can make some sense out  of  this .  

And I  urge you to  t ry  to  f ind information about  the f ive other  

centers .  I  mean,  we 're  jus t  looking at  a  smal l  percentage of  a  number  

of  people  who are  working at  product ion plants  for  a t razine.  Why 

can ' t  we at  least  see  the other  data  before  we discount  i t?  There  may 

be something of  value in  the other  data  that  a l ready exis t .  And I 'm 

real ly  disappointed that  we don ' t  have any of  that  data  to  evaluate .  

DR. PORTIER:  Dr. Symanski . 

DR.  SYMANSKI:  I  think one recommendat ion that  I  would 

have for  the Agency would be i f  they could encourage Syngenta  to  

col lect  some prospect ive monitor ing data  that  would al low them at  

least  to  evaluate  some of  the  assumptions that  they 're  making about  

exposure about  the  present  day per iod.  

DR. PORTIER:  Any other comments? 



1

2

3

4

5

6

7

8

9

10

11

12

13

14

15

16

17

18

19

20

21

257 

DR. SANDY: I 'd  l ike to  fol low up --

DR. PORTIER:  Okay. 

DR. SANDY: --  on Elaine 's  comment .  I  think you 'd  want  

biological  moni tor ing data  would be the best  ra ther  than personal  a i r  

sampling.  

DR. PORTIER:  Dr. Bove. 

DR. BOVE: Do we want  to  say anything more about  that  

because I  want  to  change the topic  a  l i t t le  bi t?  

Ear l ier  today,  I  asked you why we weren ' t  a lso evaluat ing the 

s tudies ,  including the recent  s tudy of  non-Hodgkin 's  lymphoma done 

by NCI.  And I  didn ' t  feel  I  got  a  terr i f ic  response.  But  going back to  

that  - -  I  mean,  a  lot  of  people  today ta lked about  the  2000 Scient i f ic  

Advisory Panel 's  report .  And I  have i t  wi th  me,  and a  lot  of  things 

were said  about  i t  that  weren ' t  actual ly  accurate .  

In  that  report ,  we were basical ly  saying that  the  epi  l i tera ture  

had not  been evaluated pret ty  much at  a l l  and i t  needed to  be.  And 

that  there  was plenty of  evidence,  a t  least  plenty of  s tudies ,  that  we 

could s ink our  teeth in  and t ry  to  evaluate .  And i t  wasn ' t  done then,  

and i t ' s  s t i l l  not  done.  And there  was plenty of  confl ic t ing 

informat ion in  the  l i tera ture  jus t  l ike  there  is  wi th  prosta te  cancer. 

At some point , we need to revis i t these s tudies that keep coming 
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up and have a  ful l  d iscussion because I  have not  been happy with the 

way EPA has discussed these s tudies .  We weren ' t  happy about  i t  back 

in  2000 ei ther. We need to  have that  discussion before  a  ful l  Panel .  

The other  thing --  wel l ,  one other  thing,  we recommended this  

back in  2000,  and I  guess  I ' l l  recommend i t  again,  that  we do do this  

evaluat ion of  other  cancers  in  the  epi  l i tera ture .  

And,  you know, the conclusion of  our  Panel ,  sure ,  was that  i t  

wasn ' t  l ikely that  a t razine was a  carcinogen at  that  point  because of  

the  problems with  the animal  data  informat ion,  cer ta inly not  because 

of  the  epi  data .  The epi  data  didn ' t  show that  i t  was unl ikely.  We 

thought  for  the  most  par t  that  there  wasn ' t  enough information because 

we didn ' t  have enough t ime to  actual ly  evaluate  the  epi  data  in  a  ful l  

d iscussion.  And I  think that  unt i l  we do that ,  you know, i t ' s  hard to  

make s ta tements  l ike  the  s ta tement  made in  Quest ion 1,  that  i t ' s 

unl ikely or  seems unl ikely. 

DR. PORTIER: And I  would l ike to  concur  with Dr.  Bove on 

that  issue as  wel l .  One of  the  things that  we clear ly  asked from the 

2000 meet ing was,  in  fact ,  a  ful l  evaluat ion of  the  epi .  And I  s t i l l  feel  

a  l i t t le  bi t  marginal ized in  what  I 've  been able  to  comment  on here  a t  

the  SAP meet ing today in  terms of  the  epidemiology associated with  

a t razine.  
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I  a lso recal l  that  - -  th is  is  my comment  f rom the 2000 review. 

And that  was that  i f  I 'd  seen any indicat ion,  i f  I  saw any indicat ion in  

the human l i terature  of  an endocrine-or iented cancer  effect  f rom 

exposure to  a t razine,  that  would ra ise  some f lags  with  me. I 'm s t i l l  

not  sure  we 're  there  or  not  there  with  these par t icular  s tudies  whether  

i t  holds  to  the commonly bel ieved mechanism involved in  LH drop and 

decrease in  tes tosterone and hints  potent ia l ly  a t  decrease in  the  r isk  of  

prosta te  cancer  or  doesn ' t  hold to  that .  

I f  I  was convinced there  was an endocrine-mediated tumor in  a  

cohort  exposed to  a t razine,  i t  would ra ise  my concern considerably. 

And I  think i t  i s  something that  has  to  be very ser iously looked at  by 

the Agency whether  or  not  that  mechanism is  consis tent  with  what 's 

unders tood or  not .  And I  think i t ' s  something that  I  would again 

encourage you to  have a  broader  debate  with  the Panel  on because I  

think i t  would be of  benefi t  in  the long run.  Dr.  Knobeloch.  

DR. KNOBELOCH: Yes,  I 'd  l ike to  comment  on one other  thing 

that  dis turbs  me. And that 's  the  use of  underpowered s tudies  for  

which no power calculat ion has  apparent ly  been done to  then draw the 

conclusion that  a  chemical  does  not  cause cancer. I  th ink i f  you 're  

going to  use a  human s tudy to  determine whether  or  not  a  chemical  is  

a  human carcinogen,  you have to  do a  power calculat ion and ensure  
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that  you have a  large enough populat ion to  see an effect  i f  there  is  

one.  

I 'm not  convinced that  any of  these s tudies  have the power to  

show an effect .  Given what  we know about  the s t rength of  a t razine as  

a  carcinogen,  i f  we go back and look at  the  old Q-Star  that  was 

developed for  a t razine based on the mammary tumors ,  you wouldn ' t 

expect  real ly  to  see  an effect  a t  St .  Gabrie l  plant  with  these numbers .  

DR. PORTIER:  With that , I 'm going to go back to Dr. 

Stasikowski  and Dr.  Blondel l  and ask you,  have we addressed your  

quest ions?  Were there  par ts  of  i t  that  haven ' t  been addressed for  you 

that  you would l ike  to  address  or  addi t ional  quest ions  you want?  We 

s t i l l  have some t ime and I  th ink this  is  an opportuni ty  for  you as  wel l .  

DR.  BLONDELL: Well ,  I  guess  maybe s tar t ing at  the  end of  

that .  

One quest ion that  I  would have for  the Panel  is  that ,  i f  you want  

me to  revis i t  o ther  cancers  beside prosta te  cancer,  p lease ,  provide me 

with a  substant ia l  reason to  do so.  Relooking at  s tudies  that  are  just  

ecological  s tudies ,  which most  epidemiologis ts  agree are  only a  basis  

for  hypothesis  generat ing,  is  not  a  substant ia l ,  in  my view. And I  

would cer ta inly want  to  see some s t rong s tudy. 

And I  could see for  NHL, maybe you have a  just i f icat ion.  
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You've thrown i t  open.  You've said ,  wel l ,  le t 's  look at  everything.  I


don' t  th ink --  you need to  give me something substant ia l  i f  you want 


me to revis i t  a l l  of  the  cancers ,  a  reason for  doing that .  Ci te  some


s t rong s tudy or  something substant ia l  about  a t  least  one of  these 


s tudies  i f  you 're  going to  say that ,  p lease,  in  your  f inal  report .  


Because that 's  going to  involve a  lot  of  work,  and I  want  a  reason for 


why I 'm doing that  work. 


DR. PORTIER:  Any addi t ional? 

DR. BLONDELL: No.  The only other  thing we want  to  say is  

that  we are  going to  be wai t ing to  see the resul ts  of  the  addi t ional  

s tudies  f rom the completed report  for  the  nested case-control  s tudy, 

the  repeat  of  the  Agricul tural  Heal th  Study. We cer ta inly wil l  want  to  

re lay any advice that  you have on the comments  on different  

approaches to  doing the analysis .  I  par t icular ly  l ike  the idea of ,  i f  we 

can get  bio-monitor ing data ,  doing a  comparison,  seeing i f  there  is  an 

over lap between the Agricul ture  Heal th  Study and also taking that  

look at  the  dr inking water.  So I  th ink that 's  very helpful .  

DR. PORTIER:  To clar i fy my comments , to make sure i t ' s 

c lear,  for  the  record,  my comment  was not  that  I  fe l t  the  epi  data  had 

to  be properly  reviewed again.  The comment  I  made was that  I  don ' t 

th ink the SAP has  had an opportuni ty  to  comment  on the ful l  review of  
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the  epidemiology data .  And we s t i l l  have not  had an opportuni ty  to 


comment  on the ful l  review of  the epidemiology data . 


The 2000 review had very marginal  information on 

epidemiology in  i t  to  which we commented that  i t  would have been 

nice  to  see  the  ful l  p ic ture .  We s t i l l  haven ' t  seen the ful l  p ic ture ,  and 

that 's  my comment  back to  you.  Whether  you,  then,  bel ieve i t ' s  not  

worth the t ime and effor t  is  something the Agency has  to  decide.  I 'm 

not  saying the epi  data  should or  should not  come before  the SAP for  

review. I 'm s imply not ing that  we have not  real ly  had an opportuni ty  

to  review i t  and in  i ts  ent i re ty. 

DR. STASIKOWSKI:  At  the beginning,  when Dr.  Blondel l  was 

make presentat ion,  he  ident i f ied a  number  of  other  epi  s tudies  that  

wil l  be  coming over  the next  s ix  months  to  a  year. And had we had an 

opportuni ty  not  to  set  up this  meet ing at  th is  t ime,  I  th ink we would 

have fe l t  a  lot  more comfortable  with  present ing the data  when those 

s tudies  were in  our  hands,  were peer-reviewed,  and then we could 

have brought  ent i re  data .  

I t  i s  very possible  that  th is  is  - -  wel l ,  i t  i s  l ikely  that  th is  is  jus t  

the  f i rs t  meet ing during which we ' l l  d iscuss  with  you the epi  data  as  

the  other  s tudies  come in .  So this  real ly  does  not  mean that  th is  is  the  

only t ime we wil l  d iscuss  epi  data .  
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DR. PORTIER: Any other  comments  f rom the Panel?  Dr. 

Sandy. 

DR. SANDY: One other  thought  as  I  was reviewing the s tudies  

and not ing other  s tudies  on the t r iazines .  Because of  the  s imilar  

mechanism of  act ion of  s imazine and other  t r iazines  to  a t razine,  I  

would recommend then,  in  looking at  the  epidemiological  data ,  you 

look at  s tudies  including other  t r iazines .  

What  we have before  us  today are  l imited power s tudies .  I 'm 

guessing i t ' s  going to  cont inue to  be that  way for  a  while .  But  as  Dr. 

Port ier  sa id ,  i f  there 's  an endocrine-rela ted tumor that  pops up,  that 's 

a  f lag to  look at  i t  a  l i t t le  more careful ly. 

DR.  BOVE: I  want  to  make one quick point .  I f  you read the 

Science Advisory Panel 's  report  in  2000,  you ' l l  see  a  pret ty  good 

discussion,  a l though i t  was done very quickly,  overnight  pract ical ly, 

of  the  s tudies .  And you ' l l  not ice  that  there  were qui te  a  number  of  

s tudies ,  par t icular ly  with  regards  to  non-Hodgkin 's  lymphoma,  but  

a lso the ovar ian cancer  s tudy. They 're  not  ecological .  There  are  

l imita t ions  to  the  ovar ian cancer  s tudies ,  and they 're  ment ioned in  the  

report .  So I  suggest  you reread that  report .  And,  again,  there  are  

plenty of  s tudies  that  we could have been discussing today. 

That 's  t rue that  there  wil l  be  s tudies  in  the  future  as  wel l ,  and 



1

2

3

4

5

6

7

8

9

10

11

12

13

14

15

16

17

18

19

20

21

264


th is  could be an ongoing process .  But  I 'm not  sure  what  t r ipped this 


meeting.  But  there  was,  as  I  sa id ,  a  recent  s tudy done looking at 


non-Hodgkin 's  lymphoma which was posi t ive.  And that 's  not  being 


brought  up here .  And I 'm not  sure  I  unders tand why.  And I  didn ' t  get , 


I  thought ,  a  good answer  this  morning. 


DR. PORTIER:  Last cal l for any possible comments from the 

Panel .  Addi t ional  comments  f rom the Agency? 

Steve, any closing comments? 

Then I  want  to  thank the Agency for  offer ing us  this  opportuni ty  

to  look at  th is .  I  want  to  thank al l  the  presenters  for  br inging the 

mater ia l  forward as  wel l  as  the  Agency for  our  review. I  want  to  

thank the Panel  for  their  t ime and effor t .  On behalf  of  the  federal  

government ,  as  a  federal  taxpayer,  I  th ink i t ' s  great  that  you would 

spend your  t ime and effor t  looking into  this  important  issue on behalf  

of  the American publ ic .  

And I  think with  that ,  I 'm going to  c lose the meet ing unless  

there 's  anything else .  No.  I  would ask that  the  Panel  meet  very 

br ief ly  in  the Panel  room af ter  we close the meet ing to  br ief ly  go over  

the  logis t ics  for  our  wri t ing sess ion tomorrow. 

Thank you al l  for  being here .  Good evening.  

[Session concluded at  4:48 p.m.]  
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