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Can most  types of  cancers be prevented?

I t 's  a  quest ion that  has emerged in  the past  20 years,  g iven advances in  screening
and ear ly  d iagnosis ,  rap id  developments in  genet ics  and molecular  b io logy,  and
progress in  the t reatment  o f  ear ly  d isease and in  next -generat ion targeted therapies.

And f ind ing answers is  one of  the top goals  o f  The Univers i ty  o f  Texas M.  D.
Anderson Cancer  Center,  which has one of  the largest  cancer  prevent ion research
programs in  the wor ld .

M.  D.  Anderson was among the f i rs t  to  begin dedicated prevent ion research effor ts  in
the la te  1970s.  A decade ago,  n ine facu l ty  were work ing on 23 pro jects  -  a  pursu i t
that  was regarded as t rend-set t ing at  the t ime.  The cancer  center 's  focus on preven-
t ion has grown so much in  recent  years that  the 48 facu l ty,  invo lved in  140-p lus
research pro jects  and c l in ica l  programs va lued at  more than $20 mi l l ion in  2005 
a lone,  jus t  moved in to  the new Cancer  Prevent ion Bui ld ing.

In  addi t ion to  hous ing facu l ty  o ff ices,  the bu i ld ing 's  Cancer  Prevent ion Center  and
new Behaviora l  Research and Treatment  Center  prov ide advanced ear ly  detect ion
and r isk- reduct ion serv ices and s ta te-o f - the-ar t  b iobehav iora l  and psychosoc ia l  
research venues.

These two centers  invo lve on ly  a  s l iver  o f  the bas ic  and appl ied research under  way.
In  shor t ,  the researchers,  phys ic ians,  nurses,  employees and vo lunteers  that  s ta ff
th is  bu i ld ing a im to  br ing about  a  fu ture that  may some day be f ree of  cancer.

They a lso are the f i rs t  to  say that  a t ta in ing th is  goal  wi l l  not  be easy;  that  prevent ion
wi l l  requi re  develop ing a wide var ie ty  o f  s t ra teg ies and assoc ia ted tact ics  to  cur ta i l
the var ie ty  o f  d i f ferent  d iseases,  a l l  ca l led cancer,  that  have now emerged as the
number  one k i l le r  o f  Amer icans under  age 85.

"Prevent ion is  very  broad,"  says Bernard Lev in ,  M.D. ,  v ice pres ident  and head of  the
Div is ion of  Cancer  Prevent ion and Populat ion Sc iences.  " I t  is  not  jus t  prevent ion of
cancer  development ,  but  inc ludes advances in  d iagnosis  and t reatment  that  reduce
suffer ing and mor ta l i ty  f rom the d isease."

In  shor t ,  "prevent ion,"  as oncolog is ts  use the term spans the gamut  f rom stopping
cancer  f rom ever  develop ing to  improv ing cure ra tes through ear l ier  detect ion,  there-
by prevent ing recurrence and death.  Prevent ion a lso encompasses prevent ing suffer -
ing f rom cancer  by cont ro l l ing pa in  and meet ing psychosoc ia l  needs.  
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Because we see prevent ion as so inc lus ive,  the task we have set  for  ourse lves is
very  d i f f icu l t  and won' t  l ike ly  be accompl ished for  decades,"  Lev in  says.  "But  i f  we
can lessen the odds that  even one person wi l l  develop cancer,  or  suffer  or  d ie  f rom
i t ,  we have moved one s tep c loser  to  our  goal .  I t  is  that  march of  progress over  t ime
that  wi l l  make a d i f ference in  the fu ture. "

Develop ing a model  o f  cancer  prevent ion

Debate ex is ts  on how many cancer  deaths are preventab le  in  pr inc ip le  -  est imates
range f rom 50 percent  to  80 percent  -  but  most  researchers agree that  tobacco use
(most ly  smoking)  accounts  for  the major i ty.  Today,  c igaret te  smoking c la ims about
438,000 premature deaths in  the U.S.  annual ly.  I t  is  responsib le  for  up to  one- th i rd  o f
a l l  cancer  deaths and accounts  for  20 percent  o f  annual  U.S.  mor ta l i ty  due to  a l l
causes,  accord ing to  the federa l  Centers  for  Disease Contro l  and Prevent ion.

And whi le  lung cancer  is  tobacco 's  pr imary k i l le r,  smoking a lso is  responsib le  for
many other  types of  tumors.  S ince the same carc inogens that  cause lung cancer  a lso
affect  the l in ing of  the ent i re  resp i ra tory  t ract  and are absorbed by the b lood and then
excreted as waste,  smoking is  a  major  cause in  cancers of  the ora l  cav i ty,  pharynx,
larynx,  esophagus,  pancreas,  s tomach,  k idney and b ladder,  among others .  The
Amer ican Cancer  Soc ie ty  s ta tes that  smoking damages a lmost  every  organ in  the
body.

The cumulat ive consequence of  o ther  l i fes ty le  factors  on cancer  r isk  such as obes i -
ty,  phys ica l  act iv i ty,  d ie t /nut r i t ion and a lcohol  use,  as wel l  as  in fect ious agents  and
occupat ional  exposures,  is  not  fu l ly  known,  a l though some exper ts  say i t  may 
approach that  o f  tobacco use.

Given the cer ta in ty  that  the number  one cause of  cancer  i l lness and death is  a lso the
most  preventab le ,  sc ient is ts  to  date have a imed much of  cancer  prevent ion sc ience
on smoking.  "Because tobacco is  responsib le  for  an impress ive one- th i rd  o f  cancers,
prevent ion effor ts  natura l ly  begin wi th  i t , "  Lev in  says.  

But  he and co l leagues in  the Div is ion of  Cancer  Prevent ion and Populat ion Sc iences 
have moved beyond so le ly  de l iver ing adv ice to  s top smoking.

They are develop ing a comprehensive program that  not  on ly  dev ises innovat ive
behaviora l  and pharmacolog ica l  approaches to  smoking prevent ion and cessat ion,
but  burrows down to  the molecular  leve l  on every aspect  re la ted to  prevent ion.  
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For  example,  researchers at  M.  D.  Anderson are look ing at  bra in  phys io logy;  var ia-
t ions in  genes that  " favor"  smoking and other  addic t ive behaviors ;  genes that  e i ther
protect  people f rom develop ing cancer  or  put  them at  greater  r isk ;  and genes that
e i ther  a id  or  thwar t  cancer  t reatment .

The goals  o f  such research,  Lev in  says,  are to  be ab le  to :

*  Predic t  those people who might  be most  suscept ib le  to  smoking and to  he lp  them
res is t  smoking in i t ia t ion;

*  Prov ide more effect ive cessat ion ass is tance to  those who are a l ready smoking;
* He lp  p revent  deve lopment  o f  cancer  by  use  o f  chemoprevent ion  s t ra teg ies ;
*  Understand the b io log ica l  processes that  make some smokers more suscept ib le  to

d i f ferent  cancers;  and
*  Offer  ta i lored t reatments  based on tumor and genet ic  prof i les  in  each pat ient  to

help prevent  fur ther  d isease.  

I f  such a g loba l  program can reduce tobacco-re la ted cancers ,  then the same
approach might  work for  cancers in f luenced by poor  nut r i t ion,  lack of  exerc ise and
excess body weight ,  and other  such factors ,  Lev in  says.  Add in  prevent ion screening
and i t  makes sense why Lev in  says " the fu ture of  cancer  prevent ion is  an in tegrated
approach."

Biobehavior  in  the cancer  formula

Two facts  about  smokers r ivet  cancer  researchers:  the not ion that  not  everyone who
tr ies c igaret tes becomes addic ted,  and the knowledge that  on ly  a  f ract ion of  long-
term smokers (about  15 percent )  wi l l  develop lung cancer,  a l though tobacco a lso is
responsib le  for  one- th i rd  o f  a l l  card iovascular  deaths under  age 85.

Innate d i f ferences ex is t  between non-smokers and smokers in  terms of  "b iobehavior, "
such as a need for  n icot ine,  the way d i f ferent  soc ie ta l  cu l tures v iew smoking and how
they  respond  to  c l i n i ca l  t r ea tmen t .  W i th in  t he  d i v i s i on ' s  t h ree  g roups  -  t he
Depar tment  o f  Heal th  Dispar i t ies  Research,  the Depar tment  o f  Behaviora l  Sc ience
and the Depar tment  o f  Epidemio logy -  are invest igat ing aspects  o f  these top ics,  o f ten
in  co l laborat ion.  
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Differences a lso are l ike ly  between smokers in  the i r  phys io log ica l  responses -  how
thei r  bodies vary  in  suscept ib i l i ty  to  the cancer-caus ing compounds in  c igaret tes -
which impl ies that  agents  might  be des igned that  he lp  prevent  cancer  f rom develop-
ing or  t reat  i t  more effect ive ly  i f  i t  does.  To explore these top ics,  o ther  teams of
researchers in  the Depar tment  o f  Epidemio logy and the Depar tment  o f  Cl in ica l  
Cancer  Prevent ion are work ing together.

The Depar tment  o f  Behaviora l  Sc ience is  un ique in  the Uni ted States,  says i ts  chai r
c l in ica l  psycholog is t  E l len R.  Gr i tz ,  Ph.D.  " I t  is  a  fu l ly  estab l ished depar tment ,  w i th
resources and facu l ty,  as opposed to  a  program, which many cancer  centers  have."

This  depar tment  " focuses on the human s ide of  cancer  -  the cont inuum f rom r isk
behaviors  that  cause or  cont r ibute to  cancer  to  the psychosoc ia l  fac tors  that  a ffect  
t reatment  outcome,  ad justment  and surv iva l , "  Gr i tz  says.

"Our  goal  in  smoking-re la ted research is  to  detect  those who are suscept ib le  to  n ico-
t ine,  ident i fy  the best  ways to  prevent  these persons f rom beginn ing to  smoke and,  i f
they do,  determine how best  to  break the n icot ine addic t ion that  can resu l t , "  Gr i tz  
says.

The Depar tment 's  longstanding effor ts  in  th is  f ie ld  have he lped the inst i tu t ion enro l l
thousands of  smokers in  numerous smoking cessat ion s tud ies.  Among the i r  notab le
achievements to  date are:

*  Development  o f  a  "scheduled smoking"  approach to  qu i t t ing,  in  which a smoker  
is  prompted by a hand-held computer  to  smoke on a schedule wi th  increas ing
in terva ls  between prompts;

*  Creat ion of  a  teen-savvy computer ized c lassroom program (ASPIRE -  A
Smoking Prevent ion In teract ive Exper ience)  that  has resu l ted in  lower  ra tes 
of  smoking in  h igh school ;  and

*  Increased smoking cessat ion among jun ior  h igh school  s tudents  us ing comput
er ized,  personal  heal th  s ta tus feedback techniques.  
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Work is  ongoing on severa l  dozen other  tobacco-re la ted s tud ies.  Among them are:

*  A randomized,  cont ro l led t r ia l  in  16 Texas rura l  and urban communi t ies ,  which
aims to  des ign and test  an in tervent ion protocol  for  t ra in ing phys ic ians and pharma-
c is ts  to  e ffect ive ly  counsel  the i r  pat ients  for  smoking cessat ion;

*  A pro ject  which tests  a  mot ivat ional  in tervent ion protocol  for  smoking cessat ion
among s tudents  a t  the Univers i ty  o f  Houston.  Ind iv idual  smoking cessat ion t reatment  
sess ions are combined wi th  in ternet  "cyber-suppor t "  ava i lab le  24/7;

*  Research to  der ive factors  that  pred ic t  onset  o f  smoking in  whi te ,  Hispanic  and
Afr ican-Amer ican youth;

*  Mul t ip le  s tud ies on the ro le  o f  depress ion in  smoking behavior  and smoking ces-
sat ion.  For  example,  one invo lves t rack ing depress ion in  pregnant  smokers,  based on 
ear l ier  f ind ings that  depress ion makes i t  harder  for  smokers to  qu i t ;

*  Research on spec ia l  populat ions of  smokers,  inc lud ing low income,  mul t i -e thn ic
HIV-pos i t ive persons;

*  Research that  examines the cogni t ive processes under ly ing addic t ion,  such as 
the phys ica l  response in  the bra in  to  drugs used to  t reat  n icot ine dependence;  and

*  An invest igat ion of  why some cancer  pat ients  cont inue to  smoke,  and how they 
can be he lped to  s top dur ing t reatment  and throughout  surv iva l .  

The r isk- re la ted and behaviora l  research methods used to  s tudy smoking have been
adapted by researchers in  the depar tment  to  look at  o ther  preventab le  cancers,  such
as sk in  cancer,  melanoma and co lon cancer,  Gr i tz  says.  Among these current  pro jects
are s tud ies that  develop " in tervent ions"  that  reduce sun exposure in  preschool  ch i l -
dren,  as wel l  as  in  h igh-r isk  melanoma pat ients  and the i r  f i rs t  degree re la t ives.
Another  pro ject  is  examin ing the psychosoc ia l  aspects  o f  genet ic  test ing and coun-
se l ing for  people wi th  a  genet ic  r isk  o f  develop ing co lon cancer.  

Prevent ion a lso means address ing the psychosoc ia l  needs of  pat ients  wi th  cancer,
wi th  the goal  o f  prov id ing the best  oppor tun i t ies  for  regain ing heal th .  "About  15 per-
cent  to  20 percent  o f  pat ients  have emot ional  or  psycholog ica l  needs that  have not
been adequate ly  deal t  w i th , "  Gr i tz  says.  "We have been so focused on d isease t reat -
ment  that  those impor tant  e lements have t rad i t ional ly  been g iven lower  pr ior i ty. "

In  the Behaviora l  Research and Treatment  Center,  s tud ies are carr ied out  on tobac-
co prevent ion and cessat ion and a range of  o ther  behaviora l  and psychosoc ia l
research top ics.  These inc lude soc ia l  in teract ion,  exerc ise and s leep pat terns.  Other
c l in ica l  research pro jects  in  Behaviora l  Sc ience focus on address ing sexual i ty  fo l low-
ing var ious cancers,  d iscuss ing parent ing post -cancer  t reatment  and s tudy ing the
ro le  o f  acupuncture,  yoga and Chinese medic ine in  the in tegrat ive medica l  

t reatment  o f  cancer.  
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Final ly,  Gr i tz  p lans to  tack le  ways to  prevent  cancers assoc ia ted wi th  obes i ty.  Excess
body weight  is  sa id  to  be responsib le  for  about  10 percent  o f  breast  and co lorecta l
cancers,  and up to  40 percent  o f  k idney,  esophageal  and endometr ia l  cancers.
"F ind ing ways to  thwar t  the obes i ty  ep idemic that  is  ar is ing in  th is  country  wi l l  not
on ly  he lp  prevent  these cancers,  but  o ther  heal th  issues such as hear t  d isease and
diabetes, "  she says.

Def in ing genes of  r isk  and benef i t

More than 80 percent  o f  a l l  lung cancer  cases occur  in  people who have smoked c ig-
aret tes,  but  what  accounts  for  the fact  that  on ly  a  smal l  percentage of  tobacco users
wi l l  develop the d isease? Why are some people more at  r isk?

That 's  one of  the cent ra l  issues be ing researched at  the Depar tment  o f  Epidemio logy,
a long wi th  i ts  coro l lary :  why do some people wi th  lung cancer  fare bet ter  wi th  t reat -
ment  than others?

Now expand these quest ions in to  o ther  tobacco-assoc ia ted cancers such as those
that  occur  in  the b ladder,  k idney and esophagus,  and to  o ther  non-smoking re la ted
cancers such as melanoma,  bra in ,  prostate and lymphoma,  and that  g ives you an
idea of  the miss ion that  Depar tment  Chai r  Margaret  Spi tz ,  M.D. ,  has under taken
s ince 1995.  "A l though an e lement  o f  chance is  l ike ly  to  p lay a ro le  in  the complex,
mul t i -s tep process leading to  cancer  development ,  there is  mount ing ev idence that  
genet ic  factors  a lso in f luence suscept ib i l i ty  to  cancer-caus ing exposures,"  she
says.

F ind ing those genet ic  factors  that  determine r isk  o f  develop ing cancer,  as wel l  as
those that  confer  benef i t  f rom t reatment ,  is  the focus of  the 213 employees in  the 
depar tment  -  the largest  in  the d iv is ion.

"The d ivers i ty  o f  human beings is  remarkable, "  Spi tz  says.  "The fact  that  some smok-
ers  develop lung cancer  whi le  o thers  don ' t  suggests  that  there are d i f ferences among 
smokers in  suscept ib i l i ty  to  the cancer-caus ing compounds in  c igaret tes.

" Ind iv idua ls  respond d i f fe ren t l y  to  env i ronmenta l  exposures , "  she  says .  "They
process chemica ls  d i f ferent ly,  and they have a wide range of  suscept ib i l i ty  to  the
undesi rab le  s ide effects  o f  t reatments .  Such d i f ferences could be expla ined by var i -
a t ion in  our  genes."  
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Humans have a ser ies of  over lapping mechanisms to  deal  wi th  the consequences of
harmfu l  env i ronmenta l  exposure,  and these molecular  pathways are a l l  under  genet-
ic  cont ro l ,  she says.  " In  our  genes are thousands of  smal l  var ia t ions that  may mean
more -  or  less -  product ion of  an enzyme or  prote in  that  cont r ibute to  our  d ivers i ty  
and expla in  our  d i f ferent  r isks of  develop ing d isease,"  Spi tz  says.

For  example,  her  research has revealed a poss ib le  heredi tary  component  to  n icot ine
addic t ion and an inabi l i ty  to  qu i t ,  showing some smokers rece ive more p leasure f rom
nicot ine than others  because of  genet ic  d i f ferences in  the bra in 's  dopamine reward 
pathway.

Another  process under  genet ic  cont ro l  that  could exp la in  suscept ib i l i ty  is  DNA repai r
capaci ty.  These systems help mainta in  the in tegr i ty  o f  genes by cont inual ly  f ix ing the
damage that  occurs to  DNA from exposure to  harmfu l  chemica ls  as wel l  as  to  the
dai ly  assaul t  o f  cosmic X-rays and UV l ight .  I f  er rors  in  th is  repai r  system occur,  DNA
damage can resu l t  in  unstab le  genes and an increased cancer  r isk .

"Some people just  have bet ter  DNA repai r  funct ion than others , "  Spi tz  says.  " I f  we
can f ind out  why,  i t  may enable us to  ident i fy  those at  r isk  for  cancer  a t  an ear l ier  age
nd to  ta i lor  in tervent ion therapies for  each ind iv idual . "

Researchers in  the depar tment  have s tud ied var ia t ions in  many DNA repai r  genes to
see how they affect  lung cancer  r isk .  In  these publ ished s tud ies,  they repor t  that
pat ients  wi th  a  var ie ty  o f  d i f ferent  cancers have s ign i f icant ly  poorer  capaci ty  to  repai r
DNA damage compared to  those who do not  develop the cancer.

Speci f ica l ly :

*  One f ind ing demonstrated that  ind iv iduals  who don ' t  eat  enough d ie tary  fo la te  (a
v i tamin found in  some f ru i ts  and vegetables) ,  and who had genet ic  ins tab i l i ty,  are at
much greater  r isk  o f  develop ing b ladder  cancer.  Fo la te  is  cruc ia l  to  DNA synthes is
and repai r,  and c igaret te  smoking ( the major  cause of  the d isease)  puts  th is  system
under  s t ress,  the researchers say.  
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The same genes that  are impl icated in  cancer  r isk  a lso may be invo lved in  pred ic t ion
of  pat ient  outcome,  Spi tz  says.  Among recent  d iscover ies are that :

*  Pat ients  wi th  esophageal  cancer  who had the best  t reatment  outcomes were
those that  had gene var iants  that  were less effect ive at  neut ra l iz ing the k i l l ing power
of  cancer  t reatments .  For  example,  pat ients  t reated wi th  rad ia t ion t reatment ,  who
inher i ted less-effect ive var iants  o f  a  gene (XRCC1) that  repai rs  DNA damage f rom
radiat ion,  exh ib i ted longer  surv iva l .

*  People wi th  more eff ic ient  DNA repai r  funct ion who were g iven chemotherapy,
par t icu lar ly  p la t inum-based drugs l ike c isp la t in ,  had a lower  overa l l  surv iva l  ra te  than
those wi th  less eff ic ient  DNA repai r.

Whi le  fau l ty  DNA repai r  genes may put  a  person at  r isk  for  develop ing cancer,  they
also may benef i t  them when that  cancer  is  be ing t reated,  Spi tz  says.  "Such deta i led
genet ic  in format ion can he lp  us develop targeted in tervent ions depending upon ind i -
v idual  r isk ,  which wi l l  promote cancer  prevent ion and ear l ier  detect ion as wel l  as  
improve pat ient  t reatment  and outcome."

Current ly,  researchers in  the Depar tment  o f  Epidemio logy are s tudy ing more than
3,000 pat ients  d iagnosed wi th  lung,  head and neck,  b ladder,  k idney or  esophageal
cancer.  S imi lar  approaches are ongoing for  o ther  cancers inc lud ing melanoma,
g l ioma,  lymphoma,  and breast  and prostate cancer.  They ask these pat ients  ques-
t ions re la t ing to  the i r  smoking s ta tus,  d ie t ,  occupat ion,  exposure to  chemica ls  and 
fami ly  h is tory,  and then co l lec t  ur ine,  b lood and t issue ce l ls .

From these samples,  they are apply ing novel  molecular  "assays,"  or  tests  that  gauge
the b io log ica l  impor tance of  var ious genes or  prote ins.

Among the molecules be ing invest igated in  these assays are:

*  Nicot ine addic t ion genes;
*  Gene var iants  invo lved in  metabol ism of  chemica ls ,  hormones and fo l ic  ac id ;
*  DNA repai r  genes;
*  Agents  that  push ce l ls  to  mutate,  or  change;
*  Length of  te lomeres (prote in  caps that  s tab i l ize chromosomes) ;
*  Genes that  cont ro l  the ce l l  cyc le ;
*  Genes invo lved in  in f lammat ion;
*  Methy la t ion (addi t ion of  methy l  groups that  dest roy gene funct ion) ;  and
*  Genes that  cont ro l  a  ce l l ' s  "microenv i ronment . "
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The combined f ind ings eventua l ly  wi l l  prov ide a molecular  road map to  r isk  o f  cancer
development  as wel l  as  opt imal  cancer  t reatment .  I f  oncolog is ts  knew who would be
most  suscept ib le  to  cancer  development ,  i t  may be poss ib le  to  use agents  or  behav-
ior  modi f icat ions as preventat ives.  I f  cancer  does develop,  oncolog is ts  may be ab le
to  ta i lor  t reatment  to  an ind iv idual 's  own genet ic  prof i le .

The depar tment  a lso has launched the f i rs t  long- term effor t  to  s tudy heal th  outcomes
and r isk  factors  in  the Mexican-Amer ican populat ion in  the Houston metropol i tan
area,  research pa id  for  by ph i lanthropy and tobacco indust ry  set t lement  funds.  Over
many years,  the s tudy a ims to  enro l l  more than 100,000 Mexican-Amer icans in  Texas,
and to  date more than 10,000 have jo ined.  The s tudy wi l l  fo l low the res idents  and co l -
lec t  b io log ica l  samples to  re la te  mor ta l i ty  and d isease inc idence to  genet ic ,  env i ron-
menta l  and occupat ional  exposures,  d ie t ,  o ther  l i fes ty le  factors  and heal th  behaviors .
A smal ler  f ive-year  invest igat ion,  funded for  $2.9 mi l l ion by the Nat ional  Cancer
Inst i tu te ,  wi l l  spec i f ica l ly  look at  pat terns of  smoking exper imentat ion and in i t ia t ion in
Mexican-Amer ican adolescents  -  why they begin smoking,  how addic t ion sets  in ,  what
may help prevent  the i r  smoking and how to  he lp  these young smokers qu i t .

"We may one day be ab le  to  answer  the 'why me'  quest ion -  'why d id  I  get  cancer '  -
or  perhaps we might  be ab le  to  prevent  cancer  f rom occurr ing at  a l l , "  Sp i tz  says.  " I t
won ' t  happen overn ight ,  or  even in  my l i fe t ime,  but  we ' re  def in i te ly  moving in  the
r ight  d i rect ion. "

A dai ly  dose of  prevent ion

Wi l l  the pat ient  o f  tomorrow be g iven a cockta i l  o f  da i ly  drugs that  wi l l  he lp  prevent
or  reduce the chance of  cancer  develop ing?

This  cockta i l  might  inc lude re f ined forms of  ant i - in f lammatory  drugs to  prevent
co lon cancer,  t race minera ls  to  protect  against  prostate cancer,  or  proven vers ions
of  anc ient  remedies,  such as turmer ic  sp ice for  breast  cancer  and cups of  green tea
dai ly  to  repress ora l  cancer.

M.  D.  Anderson is  devoted to  f ind ing preempt ive s t r ikes -  ways to  b lock cancer  f rom
ever  s tar t ing or  f rom becoming c l in ica l ly  apparent .  These effor ts  are be ing spear-
headed by Scot t  L ippman,  M.  D. ,  cha i r  o f  the Div is ion 's  Depar tment  o f  Cl in ica l
Cancer  Prevent ion,  Lev in  and other  researchers campus-wide.

M.  D.  Anderson was among the f i rs t  to  look for  agents  that  may he lp  prevent  cancer
-  some three decades ago,  beginn ing wi th  the innovat ive work of  Waun Ki  Hong,  M.D.
-  and now is  seen as a nat ional  leader  in  the f ie ld  o f  chemoprevent ion,  Lev in  says.  
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Four  o f  f ive c lasses of  chemoprevent ive agents  the Nat ional  Cancer  Inst i tu te  has
said are promis ing and are "cons idered pr ior i ty  substances for  s tudy"  are be ing
invest igated here.  Some of  the effor ts  invo lve nat ional  t r ia ls  be ing led by M.  D.
Anderson researchers.  Those compounds are re t ino ids,  nonstero ida l  ant i - in f lammato-
ry  drugs (NSAIDs) ,  ca lc ium compounds and se lect ive est rogen receptor  modulators
(SERMs).

The research represents  a  complete ly  new way of  th ink ing about  cancer,  says Hong,
head of  the Div is ion of  Cancer  Medic ine at  M.  D.  Anderson and a p ioneer  in  the f ie ld .
"Cancer  doesn ' t  begin wi th  the appearance of  a  tumor,  jus t  as card iac d isease does-
n ' t  s tar t  w i th  a  hear t  a t tack, "  he says.  "And just  as we can cont ro l  the r isk  o f  a  hear t
a t tack wi th  medicat ion,  we want  to  cont ro l  the process of  cancer  development  wi th
drugs and supplements. "

Hong launched the f i rs t  chemoprevent ion c l in ica l  t r ia l  o f  i ts  k ind when he and a team
of  researchers demonstrated that  smoking impai red the ab i l i ty  o f  v i tamin A and i ts
chemica l  cous in ,  re t ino ids,  to  keep ce l ls  heal thy.  In  the ear ly  1990s,  they demon-
st ra ted that  da i ly  doses of  re t ino ids could s top precancerous growths in  the mouth
and ora l  cav i ty  f rom turn ing in to  cancer.  They proved,  for  the f i rs t  t ime,  that  cancer
could be reversed.  That  work has led to  examin ing other  formulas of  re t ino ic  ac ids
and other,  unre la ted agents .

Current  s t ra teg ies of  "chemoprevent ion"  -  the use of  natura l  or  synthet ic  substances
to reduce the r isk  o f  develop ing cancer  -  are less geared toward prevent ing a l l  can-
cer  than toward prevent ing spec i f ic  major  cancers,  L ippman says.

"Great  c l in ica l  s t r ides have been made in  breast ,  co lorecta l  and prostate cancer  pre-
vent ion,"  L ippman says.  For  example,  he says that  tamoxi fen (Nolvadex®) reduced
breast  cancer  r isk  by 50 percent  in  the Breast  Cancer  Prevent ion Tr ia l ,  and f inas-
ter ide (Propecia®,  Proscar®)  reduced prostate cancer  r isk  by 25 percent  in  the
Prostate Cancer  Prevent ion Tr ia l .

But  men and women haven ' t  f locked to  get  prescr ip t ions for  e i ther  agent  because,  as
L ippman points  out ,  these two large-sca le  t r ia ls  ind icated that  some ser ious s ide
effects  came a long wi th  prevent ive benef i ts .  "Th is  s tand-off  between agent  r isks and
benef i ts  has ra ised a major  focus of  cancer  prevent ion -  ta i lor ing in tervent ions to
spec i f ic  groups of  people.  
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"Effor ts  to  ident i fy  people at  a  very  h igh cancer  r isk  and l ike ly  to  benef i t  f rom and not
be harmed by par t icu lar  agents  wi l l  be cruc ia l  to  the fu ture of  cancer  prevent ion,"
L ippman says.  He leads an effor t  a t  M.  D.  Anderson and severa l  o ther  cancer  centers
to  understand prostate cancer  r isk  and how f inaster ide changed th is  r isk  in  the
Prostate Cancer  Prevent ion Tr ia l .

O the r  chemopreven t i ve  agen ts  have  p roven  to  be  e f fec t i ve .  M .  D .  Anderson
researchers have found that :

*  A low-dose baby aspi r in  proved effect ive as a modest  co lon cancer  chemopre-
vent ive.  A randomized c l in ica l  t r ia l  o f  more than 1,000 par t ic ipants  found i t  reduced
the number  o f  precancerous po lyps by 19 percent .  Rober t  Bresal ier,  M.D. ,  cha i r  o f
the Depar tment  o f  Gast ro in test ina l  Medic ine and Nutr i t ion,  he lped lead th is  nat ional
effor t .

*  Celecox ib ,  a  non-stero ida l  ant i - in f lammatory  drug (NSAID)  known by the t rade
name Celebrex®,  reduced the number  o f  co lon po lyps in  people who have fami l ia l
adenomatous po lypos is  (FAP),  in  which hundreds of  precancerous po lyps form in  the
colon and rectum. The s tudy,  led by researchers at  M.  D.  Anderson and St .  Mark 's
Hospi ta l ,  London,  in  co l laborat ion wi th  the Nat ional  Cancer  Inst i tu te ,  led to  federa l  
approval  o f  Celebrex for  FAP pat ients .

*  Supplements of  se len ium and v i tamin E unexpected ly  reduced the inc idence of
prostate cancer  by up to  two- th i rds in  t r ia ls  test ing them for  d i f ferent  cancers.  These
observat ions led to  the ongoing in ternat iona l  Se len ium and Vi tamin E Cancer
Prevent ion Tr ia l  (SELECT) in  more than 32,000 pat ients .  M.  D.  Anderson leaders of
SELECT inc lude L ippman and El ise D.  Cook,  M.D. ,  who led the nat ional  e ffor t  to
recru i t  minor i ty  men,  espec ia l ly  Af r ican-Amer icans,  who have the h ighest  r isk  o f
prostate cancer  in  the wor ld .  Cook 's  successfu l  campaign resu l ted in  the h ighest  per-
centage of  Af r ican-Amer icans ever  recru i ted to  a  large-sca le  cancer  prevent ion t r ia l .

*  The sp ice curcumin ( found in  turmer ic  and curry  powders)  has shown dramat ic
resu l ts  in  prevent ing cancer  in  an imal  s tud ies,  and has led to  c l in ica l  s tud ies at  M.  D.
Anderson wi th  pat ients  that  have pancreat ic  cancer  or  mul t ip le  myeloma.  A t r ia l  w i th
breast  cancer  pat ients  is  expected to  begin in  2005.  Pat ients  in  these t r ia ls  take cur-
cumin capsules da i ly.  

A number  o f  ongoing chemoprevent ion t r ia ls  a t  M.  D.  Anderson are focus ing on
reducing chronic  in f lammat ion,  which has la te ly  been assoc ia ted wi th  cancer  devel -
opment .  An agent  o f  cur rent  in terest  in  these invest igat ions is  Celebrex,  g iven i ts
proven ab i l i ty  to  prevent  inher i ted co lon cancer.  Celebrex works by b lock ing cyc loxy-
genase-2,  or  "COX-2,"  an enzyme that  is  over-produced when ce l ls  become in f lamed.
Studies have shown,  however,  that  many tumors,  inc lud ing those for  smal l -ce l l  lung
cancer,  a lso conta in  a  lo t  o f  COX-2,  poss ib ly  because of  the body 's  natura l  immune
react ion to  the cancer.  
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The prec ise way Celebrex,  or  any prevent ive agent ,  works is  never  s imple,  however.
Novel  laboratory  s tud ies of  Imad Shure iq i ,  M.D. ,  a t  M.  D.  Anderson show that  15-
l ipoxygenase-1 and re la ted s ignal ing pathways are at  least  as impor tant  as COX-2 to
the work ings of  Celebrex and other  NSAIDs.  "M.  D.  Anderson is  a  wor ld  leader  in
research to  bet ter  understand agent  mechanisms,"  L ippman says.  "And th is  research
wi l l  hasten the ar r iva l  o f  safe and effect ive prevent ive drugs in to  the hands of  the
people who need them."

Some of  M.  D.  Anderson 's  s tud ies wi th  Celebrex were ha l ted after  news that  the
agent 's  s is ter  drug,  Vioxx®,  was assoc ia ted wi th  an increase in  card iovascular  prob-
lems.  Later,  a  s l ight ly  increased r isk  o f  card iovascular  d isease was a lso found in  one
of  the po lyp prevent ion t r ia ls  us ing Celebrex.  Another  mul t i -center  in ternat ional  t r ia l
o f  Celebrex was a lso ha l ted;  th is  one evaluated the ro le  o f  the agent  in  prevent ing
recurrence of  precancerous co lon po lyps and Lev in  is  co-pr inc ipa l  invest igator.

After  consul ta t ion wi th  the Nat ional  Cancer  Inst i tu te ,  the fo l lowing M.  D.  Anderson
stud ies invest igat ing use of  Celebrex as a chemoprevent ive have been re-opened:

*  An in ternat ional  t r ia l  in  FAP look ing at  use of  Celebrex combined wi th  e f lorn i th ine
(DFMO),  a  drug used to  t reat  Af r ican s leeping s ickness,  but  which is  suspected of
hav ing ant i -cancer  proper t ies .  Th is  s tudy is  led by Patr ick  Lynch,  M.D. ,  in  the
Depar tment  o f  Gast ro in test ina l  Medic ine and Nutr i t ion.

*  A c l in ica l  t r ia l  tes t ing whether  Celebrex can repai r  precancerous lung damage in
cu r ren t  and  fo rmer  smoke rs .  Jona than  Ku r i e ,  M .D . ,  i n  t he  Depa r tmen t  o f
Thorac ic /Head and Neck Medica l  Oncology,  is  the pr inc ipa l  invest igator.

*  An in ternat ional  t r ia l  tes t ing use of  Celebrex in  ch i ldren who are carr iers  o f  the
mutated FAP gene,  and who have l i t t le  or  no ev idence yet  o f  po lyps.  

Hong's  work a lso has led to  a  major  in ternat ional  program of  M.  D.  Anderson in  co l -
laborat ion wi th  Nord ic  invest igators  to  prevent  ora l  cancer  wi th  two molecular - target -
ed drugs (Celebrex and er lo t in ib ,  a lso known as Tarceva®) in  people at  ext remely
h igh r isk  o f  coming down wi th  and dy ing f rom th is  d isease.  A molecular  marker,  ane-
uplo idy (an abnormal  amount  o f  chromosomes in  a  ce l l ) ,  s ignals  the r isk  o f  these
people,  "h igh l ight ing how impor tant  accurate r isk  detect ion is  for  e ffect ive chemopre-
vent ion,"  L ippman says.  

As promis ing as some of  the research has been,  none of  M.  D.  Anderson 's  chemopre-
vent ion exper ts ,  inc lud ing L ippman and Lev in ,  suggest  that  people take a l i t t le
Celebrex here,  a  dose of  asp i r in  there,  or  swal low tab le ts  o f  curcumin wi th  a  dash of
v i tamin E as a way to  "se l f  medicate"  against  cancer.
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They a l l  s t ress most  chemoprevent ion s tud ies now test  people who are at  h igher
r isk  o f  develop ing cancer,  such as former  smokers,  as a way to  pred ic t  whether  they
wi l l  he lp  those who are not  a t  r isk .  I t  w i l l  take decades,  they say,  to  prove that  any
substance can substant ia l ly  reduce the r isk  o f  a  d isease in  the average person wi th-
out  produc ing s ide effects .  These s tud ies wi l l  requi re  g iv ing young and heal thy vo l -
unteers  a  drug for  many years and then wai t ing unt i l  they have aged to  see whether
vo lunteers  who used the agent  developed fewer  d iseases compared to  those who d id-
n ' t .  "F i rs t ,  we must  do no harm,"  L ippman says.

Lev in  emphasizes that  chemoprevent ion must  not  be subst i tu ted for  o ther  impor tant
l i fes ty le  habi ts  such as avoid ing tobacco,  eat ing a nut r i t ious d ie t ,  exerc is ing and
managing body weight :  " I f  you do these th ings and make sure you are adequate ly
screened,  you may be ab le  to  reduce your  odds of  develop ing cancer  by 50 percent  -
and that  is  a  conservat ive est imate, "  he says.

"Whi le  we should be modest  in  c la iming our  work wi l l  lead to  new chemoprevent ion
advances in  the coming years,  we have promis ing leads f rom the laboratory  that  wi l l
enable us to  conduct  even bet ter  and more in format ive t r ia ls  in  the fu ture, "  Lev in
says.

Offer ing cancer  prevent ion to  a l l

Prevent ing cancer  wi th  a  p i l l  is  a  n ice idea that  wi l l  l i ke ly  take years to  ach ieve,  but
there is  much that  can be done now to  he lp  many Amer icans,  says David Wet ter,
Ph.D. ,  cha i r  o f  the four th  "arm" of  the prevent ion d iv is ion,  the Depar tment  o f  Heal th
Dispar i t ies  Research.

Wet ter  is  re fer r ing to  the fact  that  "underserved"  populat ions in  the Uni ted States
shoulder  a  d ispropor t ionate burden of  cancer,  and the researchers he leads are f ind-
ing ways to  reduce those inequi t ies .

Wet ter 's  new depar tment ,  up and running on ly  s ince Apr i l ,  bu i lds  on the p ioneer ing
work of  the Center  for  Research on Minor i ty  Heal th ,  and re f lec ts  M.  D.  Anderson 's
dedicat ion to  address ing cancer  in  those who are d isadvantaged.  I t  is  the on ly
depar tment  o f  i ts  k ind in  the country  and the current  s ta ff  o f  three facu l ty  members is
expected to  t r ip le  wi th in  four  years.  
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Underserved populat ions today bear  an unequal  burden of  cancer,  wi th  h igher  ra tes
of  inc idence,  sever i ty  and death,  says Wet ter,  who has long researched smoking
behavior  in  underserved and minor i ty  populat ions,  as wel l  the effects  o f  gender  on
the ab i l i ty  to  break the habi t .  Wet ter  has spent  much of  h is  career  invest igat ing new
treatment  approaches for  smoking cessat ion,  inc lud ing pa lm top computer-de l ivered 
t reatments ,  innovat ive te lephone and face- to- face therapies,  and medi ta t ion.

An example of  such d ispar i ty  is  the fact  that  Af r ican-Amer icans have much h igher
rates of  prostate cancer  and Hispanic  women have a greater  inc idence of  cerv ica l
cancer,  compared to  o ther  e thn ic / rac ia l  groups.  Whi le  b io log ica l  d i f ferences may
expla in  some of  th is  increased burden,  most  is  due to  soc ia l  inequi t ies ,  such as lack
of  cancer  screening and access to  pr imary care,  increased pover ty  and lower  educa-
t ional  leve ls .

"We know that  poor  ne ighborhoods often do not  have grocery s tores wi th  f resh veg-
etab les and f ru i t ,  but  on ly  convenience s tores that  pr imar i ly  se l l  snack food,  c iga-
ret tes and a lcohol , "  Wet ter  says.  "There are often no s idewalks,  so i t  is  not  safe to
walk .  These factors  set  up condi t ions that  promote the development  o f  cancer  and
other  d iseases.

"This  is  jus t  a  s imple i l lus t ra t ion of  the pervas ive prob lems that  ex is t ,  and i t  is  cr i t i -
ca l  that  we address heal th  d ispar i t ies  in  a l l  i ts  forms,  f rom the molecular  to  the soc i -
e ta l , "  he says.
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Examples of  the k ind of  work that  is  a l ready under  way wi th in  the depar tment  are:

*  The Af r ican-Amer ican Nutr i t ion for  L i fe  Pro ject ,  or  "A NU-LIFE,"  des igned to
address the fact  that  breast  cancer  occurs more f requent ly  in  Af r ican-Amer ican
women who have not  exper ienced menopause than women of  any other  rac ia l  e thn ic
populat ion.  Th is  four-year,  $1.8 mi l l ion s tudy is  fo l lowing 200 Houston-area Af r ican-
Amer ican women between the ages of  25 and 45 to  determine i f  a  low- fa t ,  h igh- f iber
d ie t  a ffects  breast  cancer  r isk .  Accord ing to  Lovel l  Jones,  Ph.D. ,  pr inc ipa l  invest iga-
tor  o f  the s tudy and d i rector  o f  M.  D.  Anderson 's  Center  for  Research on Minor i ty
Heal th ,  the s tudy wi l l  determine how leve ls  o f  to ta l  body fa t ,  d ie tary  fa t  and f iber
in take,  c i rcu la t ing t r ig lycer ides and f ree fa t ty  ac ids impact  est rogen leve ls .  Prev ious
stud ies have shown that  a  h igh- f iber,  low- fa t  d ie t  can reduce est rogen leve ls  in
women and that  women wi th  lower  est rogen leve ls  have a lower  r isk  o f  breast  can -
cer.

*  A research center  focused on how env i ronmenta l  contaminants  a ffect  heal th  and
cancer  r isk .  The largest  s tudy in  th is  pro ject ,  known as "EXPORT,"  examines b io-
markers  o f  genet ic  suscept ib i l i ty  to  pest ic ide exposure in  Mexican-Amer ican migrant
and seasonal  farm workers  women and the i r  ch i ldren.  Another  aspect  o f  the center  is
to  look at  the town of  Fresno,  Texas,  and i ts  a lmost  7 ,000 res idents ,  o f  which 50 per-
cent  are Lat ino and 27 percent  Af r ican-Amer ican.  Fresno is  located near  two
Super fund c lean-up s i tes and a landf i l l ,  so researchers wi l l  t ry  to  determine the effect
of  env i ronmenta l  exposure on the heal th  o f  these res idents .

*  A low cost  in tervent ion that  uses a pa lm top computer  to  he lp  smokers in  the
Afr ican-Amer ican communi ty  res is t  the urge to  use c igaret tes.  The t iny  computer
del ivers  messages,  personal ized to  the ind iv idual ,  to  bo ls ter  the mot ivat ion to  qu i t  in
the face of  " rea l  wor ld  s t ressors, "  accord ing to  Wet ter,  who leads the s tudy.  Whi le  the
impact  o f  soc ioeconomic d ispar i t ies  on cancer  r isk  has long been recognized,  the
condi t ions are on ly  get t ing worse,  Wet ter  says.  The underserved populat ion is  grow-
ing nat ionwide,  and is  espec ia l ly  prevalent  in  Texas and some other  s ta tes,  says
Wet ter.  The Hispanic  populat ion is  expected to  become the largest  e thn ic  group in
the s ta te  soon,  and th is  group is  o f ten not  insured,  he says.  "Lack of  insurance is  a
t remendous r isk  factor  for  cancer  development  because there is  a  lack of  access to
pr imary prevent ion,  screening and care. "

Research can parse out  factors  that  may lead to  improved populat ion heal th ,  accord-
ing to  Wet ter.  " I t  must  have a rea l  wor ld  impact  and wi l l  l i ke ly  have po l icy  impl ica-
t ions and be communi ty  based,"  he says.  " I t  is  cr i t ica l  that  we create an env i ronment
in  which d i f ferences in  heal th  due to  race,  e thn ic i ty,  soc ioeconomic s ta tus,  gender
and other  factors  cease to  ex is t . "  
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