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“The  most  challenging  part  of  
epidemiology…is  to  understand  
the  reasons  for  human  variability,  

including  the  reasons  some  
people  get  a  disease  and  others  

do  not.”1



 1  Willcox  (2010).  Fer@lity  and  pregnancy:  an  epidemiologic  perspec@ve.  Oxford  Press.
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My  goals  for  today:

•  Convince  you  that  tes)cular  cancer  is  an  

important  &  )me-­‐cri)cal  area  of  research.


•  Detail  and  discuss  the  peculiar  
epidemiology  of  this  disease,  and  the  
ae)ological  clues  that  these  paIerns  may  
provide.


•  Detail  and  discuss  the  work  that  is  
underway  within  our  research  group.
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Source:  Dieckmann,  et  al.  (2013).  Nature  Reviews  Urology,  10,  p703-­‐712.
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Tumour  cell
Normal  germ  cells


Source:  Male  Genital  Pathology  Index,  University  of  Utah  (hTp://library.med.utah.edu/WebPath)
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Why  is  tes)cular  cancer  important?
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In  a  rela)ve  sense,  tes)cular  cancer  (TC)  is  rare.
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However,  tes)cular  cancer  is  the  most  common  
cancer  to  afflict  young  men…


by  a  considerable  margin.
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Colorectal

Non-­‐Hodgkin  Lymphoma

Kidney

Brain

Hodgkin  Lymphoma

Lung


Stomach


Pancreas


Prostate




Leukemia




Source:  SEER  Cancer  Sta@s@cs  Review,  1975-­‐2011.    Na@onal  Cancer  Ins@tute.
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New  Zealand  has  some  of  the  highest  rates  of  TC  
in  the  world.










Age-­‐standardised	
  incidence	
  of	
  TC	
  (1998-­‐2002)	
  

1Chia,  et  al.  (2010).  Cancer  Epidemiol  Biomarkers  Prev,  19,  p1151-­‐1159.
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Rates  of  TC  are  increasing  steadily  worldwide,1  
par)cularly  among  some  popula)ons.





No-­‐one  knows  why.




1  Huyghe,  et  al.  (2003).  The  Journal  of  Urology,  170,  p5-­‐11.
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True  to  form,  rates  of  TC  in  New  Zealand  are  also  
increasing  steadily  over  )me:
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What  about  the  pa)ents?
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The  Dirty  ‘P’  Word…Prognosis

•  Mercifully,  survival  among  pa)ents  with  
TC  is  high.

– We  expect  90-­‐100%  will  survive,  for  two  
main  reasons:

1.  A  tendency  for  this  cancer  to  be  

detected  early;

2.  The  sophis)ca)on  of  modern  

treatment  techniques.
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The  Dirty  ‘P’  Word…Prognosis

•  However,  mortality  isn’t  the  only  
important  outcome.

–  Around  a  third  of  TC  survivors  will  be  lel  
infer)le  aler  treatment.


–  Increased  risk  of  other  sexual  
dysfunc)ons  (like  erec)le  dysfunc)on).


–  Because  TC  occurs  mostly  among  young  
men,  it  casts  a  long  shadow.


1  Brydøy,  et  al.  (2005).  J  Nat  Cancer  Ins@tute,  2005;97(21):1580-­‐88.
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The  Dirty  ‘P’  Word…Prognosis

•  Also,  high  overall  survival  could  mask  
survival  inequali)es.

–  For  example,  Māori  men  are  more  than  
twice  as  likely  to  die  of  TC1  than  
European/Other  men:


1  Gurney,  et  al.  (2015).  Cancer  Causes  and  Control,  26,  p561-­‐569.
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*Cancer-­‐specific  HR  adjusted  for  age,  stage,  depriva@on  and  rurality.
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2.29	
  	
  

(1.14-­‐4.59)	
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What  causes  TC?
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Unfortunately,  the  ae)ology  of  TC  remains  
obscure.
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Only  a  few  ‘strong’  risk  factors  
have  been  established:  

• Age;

• Previous  TC;

• Family  history;


• ‘Cryptorchidism’.
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Aside  from  age,  these  known  risk  
factors  only  account  for  a  small  

number  of  TC  cases.
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Because  of  this  ae)ological  
obscurity,  TC  is  a  heavily-­‐

researched  area…
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…and  as  a  result,  there  have  been  
a  myriad  of  other  exposures  
associated  (rightly  or  wrongly)  

with  TC  development:
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Curiouser  and  Curiouser
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Worldwide,  the  incidence  of  TC  is  
(by  far)  the  greatest  among  those  
ethnic  groups  who  trace  their  
ancestry  to  Northern  Europe.1







1  McGlynn  &  Cook  (2010).  Chapter  2,  Male  Reproduc@ve  Cancers.  Springer.
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In  the  U.S.,  White  men  are  four-­‐
to-­‐five  )mes  more  likely  to  

develop  TC  than  Black  men...1







1  McGlynn,  et  al.  (2003).  Cancer;  97,  p63–70.
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…and  three-­‐to  four  )mes  more  
likely  than  Asian  or  Pacific  Men.1







1  Chien,  et  al.  (2014).  Cancer;  120,  p2728-­‐2734.
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But  in  New  Zealand,  we’ve  
observed  something  very  

peculiar:
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Source:  Sarfa@,  et  al.  (2010).  Interna@onal  Journal  of  Cancer,  128,  p1683-­‐1691.


Incidence	
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In  an  updated  study  covering  the  
years  2000-­‐2011,  Māori  men  

were  80%  more  likely  to  develop  
TC  than  Euro/Other  men.1







1  Gurney,  et  al.  (2015).  Cancer  Causes  and  Control,  26,  p561-­‐569.
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Māori  men  were  also  three-­‐)mes  
more  likely  than  Pacific  men  to  
develop  TC  over  this  )me  period.


(Adjusted  RR=3.13,  95%  CI  2.28-­‐4.29)
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This  is  really  weird.
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Curiouser…

The  New  Zealand  context  is  the  only  
(known)  example  where  a  non-­‐White  
popula)on  experiences  the  greatest  

rates  of  TC.1





 1  McGlynn  &  Cook  (2010).  Chapter  2,  Male  Reproduc@ve  Cancers.  Springer.
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…and  Curiouser:

The  low  rates  of  TC  found  among  Pacific  

New  Zealanders  is  a  rare  example  
where  disease  incidence  does  not  move  
in  parallel  between  Māori  and  Pacific.
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“Given  the  lack  of  understanding  
of  the  ae)ology  of  tes)cular  
cancer,  the  unusual  paIerns  
iden)fied  in  the  New  Zealand  
context  may  provide  some  

e)ological  clues  for  future  novel  
research.”1



 1  Sarfa@,  et  al.  (2010).  Interna@onal  Journal  of  Cancer,  128,  p1683-­‐1691.
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In  other  words,  we  have  a  unique  opportunity  in  
New  Zealand  to  both  explain  an  inequity  and  

strengthen  ae)ological  evidence.
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So  that’s  what  we’re  doing.
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Step  1:


The  Cryptorchidism  Study
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We  know  that,  aside  from  age,  cryptorchidism  is  
the  strongest  known  risk  factor  for  TC.
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So,  we  decided  to  check  whether  ethnic  
paIerns  in  rates  of  cryptorchidism  

mirror  those  that  we  observed  for  TC.
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Why?
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The  primary  exposures  responsible  for  
cryptorchidism  development  probably  

occur  prenatally.
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So…
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If  ethnic  paIerns  of  cryptorchidism  
reflect  those  found  for  TC,  then  the  key  
exposures  which  lead  to  TC  –  and  our  
ethnic  inequality  –  probably  occur  

prenatally  too.
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If  this  is  true,  we  can  focus  our  
ae)ological  efforts  on  prenatal  

exposures.
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So  we  took  a  birth  cohort  of  ~318,000  males  
born  in  NZ,  and  looked  at  the  occurrence  of  
orchidopexy-­‐confirmed  cryptorchidism.
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Source:  Gurney,  et  al.  (2015).  Andrology,  Accepted  and  In  Press.


RelaRve	
  risk	
  of	
  TC	
  and	
  Cryptorchidism	
  in	
  NZ	
  



otago.ac.nz/cancer-­‐research


“Future  research  in  this  area  
should  be  focused  on  the  
gene)c  and  environmental  
exposures  that  could  disrupt  
normal  tes)cular  descent.”1





 1  Gurney,  et  al.  (2013).  The  Journal  of  Urology,  190,  p1852-­‐1857.
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Step  2:


Tes)cular  Dysgenesis  Syndrome
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Tes)cular  cancer  is  thought  by  many  researchers  
to  be  one  part  of  a  single  syndrome  called  


Tes)cular  Dysgenesis  Syndrome  (TDS).
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This  syndrome  asserts  that  TC,  
cryptorchidism,  ‘hypospadias’,  
and  poor  semen  quality  largely  
share  the  same  risk  factors.
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It’s  an  appealing  concept.
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If  this  were  true,  then  it  follows  
that  we  should  observe  the  same  
unusual  ethnic  paIerns  for  all  of  

these  condi)ons.
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Except  we  don’t.










otago.ac.nz/cancer-­‐research


0.125	
   0.25	
   0.5	
   1	
   2	
   4	
  

Asian	
  

Pacific	
  

Māori	
  

Adjusted	
  	
  relaRve	
  risk	
  of	
  condiRon	
  (ref=Euro/Other)	
  

Hypospadias	
  

Cryptorchidism	
  

TC	
  










Source:  Gurney,  et  al.  (2015).  Andrology,  Accepted  and  In  Press.
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“Our  observa)ons  suggest…that  
the  exposures  that  drive  the  
development  of  hypospadias  

differ  to  those  that  that  drive  the  
development  of  cryptorchidism  

and/or  tes)cular  cancer.”1




1  Gurney,  et  al.  (2015).  Andrology,  Accepted  and  In  Press.
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So  what’s  next?
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To  inves)gate  more  about  the  ae)ology  
of  tes)cular  cancer,  we  plan  to  conduct  
two  separate  case-­‐control  studies:


a  cryptorchidism  CCS;  and


a  tes)cular  cancer  CCS.
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Both  studies  will  focus  on  trying  to  understand  
why  Māori  have  the  greatest  rates  of  both  

condi)ons  in  New  Zealand.
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Our  burning  ques)ons:

– Why  are  Māori  men  the  only  non-­‐White  
ethnic  group  to  experience  the  highest  rates  
of  these  condi)ons  in  a  given  popula)on?


–  Polynesian  Paradox:  Why  are  Māori  males  so  
much  more  likely  to  develop  these  
condi)ons  than  Pacific  males?


– What  are  we  missing?
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