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INTRODUCTION	
  

Teenagers	
   and	
   Young	
   Adults	
   (TYA	
   -­‐	
   15-­‐24	
   years)	
   with	
  
cancer	
   frequently	
   report	
   repeated	
  visits	
   to	
  primary	
  care	
  
before	
   referral	
   for	
   invesEgaEon.	
   Improving	
   early	
  
diagnosis	
   is	
   a	
   priority	
   for	
   TYA,	
   reflected	
   in	
   UK	
   cancer	
  
policy.	
   Perceived	
   or	
   actual	
   diagnosEc	
   delay	
   can	
   be	
   a	
  
major	
   preoccupaEon,	
   influencing	
   reacEon	
   and	
  
adaptaEon	
  to	
  the	
  diagnosis.	
  	
  
PotenEal	
   cancer	
   diagnoses	
   are	
   diverse	
   in	
   TYA,	
   early	
  
symptoms	
   are	
   oVen	
   non-­‐specific,	
   may	
   be	
   explained	
   by	
  
more	
  common	
  illnesses,	
  and,	
  because	
  cancer	
  is	
  rare,	
  are	
  
low	
   on	
   the	
   list	
   of	
   differenEal	
   diagnoses	
   for	
   a	
   general	
  
pracEEoner	
  (GP).	
  	
  
The	
  aim	
  of	
  this	
  study	
  was	
  to	
  invesEgate	
  the	
  risk	
  of	
  cancer	
  
in	
  TYA	
  presenEng	
   to	
  primary	
  care	
  with	
  symptoms	
  and	
  /	
  
or	
  increased	
  consultaEon	
  frequency.	
  	
  

METHODS	
  

Study	
  design	
  
• PopulaEon-­‐based	
  case-­‐control	
  study	
  nested	
  within	
  a	
  cohort	
  of	
  
TYA	
   registered	
  with	
   the	
  UK	
  Clinical	
   PracEce	
  Research	
  Datalink	
  
(CPRD)	
  (www.cprd.com)	
  
• CPRD	
   is	
   a	
   prospecEvely	
   gathered,	
   anonymised	
   database	
   that	
  
holds	
   longitudinal	
   administraEve,	
   clinical	
   and	
   prescribing	
  
records	
   (including	
   all	
   consultaEons	
   and	
   diagnoses)	
   from	
   over	
  
600	
  general	
  pracEces	
  across	
  the	
  UK	
  (covering	
  approximately	
  8%	
  
of	
  the	
  populaEon).	
  

Study	
  PopulaEon	
  	
  
• TYA	
   15-­‐24	
   years,	
   inclusive,	
   drawn	
   from	
   all	
   GP	
   pracEces	
  
contribuEng	
   research-­‐standard	
   data	
   to	
   the	
   CPRD	
   between	
  
01/01/1988	
  and	
  31/12/2010.	
  	
  	
  

Cases	
  and	
  controls	
  
• Cases	
   were	
   diagnosed	
   with	
   cancer	
   and	
   idenEfied	
   using	
   pre-­‐
defined	
  medical	
  codes	
  in	
  the	
  CPRD	
  	
  
• Controls-­‐	
  Up	
  to	
  13	
  controls	
  (TYA	
  with	
  no	
  diagnosis	
  of	
  cancer	
  at	
  
any	
  Eme)	
  per	
  case,	
  matched	
  on	
  age,	
  sex,	
  and	
  pracEce,	
  and	
  had	
  
to	
   be	
   currently	
   registered	
   on	
   the	
   date	
   of	
   diagnosis	
   of	
   their	
  
matched	
  case	
  (the	
  index	
  date).	
  

Symptoms	
  and	
  consultaEons	
  
• Libraries	
  of	
  codes	
  represenEng	
   individual	
   features	
  of	
  possible	
  
cancer	
   in	
   TYA	
   were	
   assembled.	
   Acne	
   was	
   considered	
   to	
   be	
  
unrelated	
  to	
  cancer	
  and	
  was	
  included	
  as	
  a	
  control	
  condiEon	
  to	
  
idenEfy	
  any	
  recording	
  bias.	
  
• ConsultaEons	
  in	
  the	
  year	
  before	
  diagnosis	
  were	
  idenEfied.	
  	
  

Analysis	
  
• Magnitude	
   of	
   associaEons	
   of	
   symptoms	
   and	
   consultaEon	
  
frequency	
   with	
   cancer	
   were	
   idenEfied	
   using	
   univariable	
  
condiEonal	
  logisEc	
  regression.	
  	
  
• Only	
  variables	
  occurring	
  in	
  ≥2%	
  of	
  either	
  cases	
  or	
  controls,	
  and	
  
with	
   a	
   univariable	
   p-­‐value	
   ≤0·∙1	
   entered	
   the	
   mulEvariable	
  
analyses.	
   We	
   used	
   a	
   ‘conservaEve’	
   p-­‐value	
   of	
   <0·∙01	
   for	
  
retenEon	
  in	
  the	
  final	
  model.	
  
• To	
  assess	
  the	
  value	
  of	
  symptoms	
  and	
  consultaEon	
  paierns	
  in	
  
diagnosing	
  cancer,	
  likelihood	
  raEos	
  (LR)	
  and	
  posiEve	
  predicEve	
  
values	
  (PPVs).	
  
• PPVs	
   were	
   calculated	
   using	
   Bayes’	
   theorem,	
   whereby	
  	
  
posterior	
  odds	
  =	
  prior	
  odds	
  x	
  likelihood	
  raEo	
  
• Prior	
   odds	
   were	
   esEmated	
   from	
   naEonal	
   incidence	
   figures,	
  
expressed	
  as	
  the	
  odds	
  of	
  developing	
  cancer	
  in	
  one	
  year.	
  Annual	
  
incidence	
  figures	
  were	
  divided	
  by	
  4	
  for	
  the	
  analyses	
  of	
  3-­‐month	
  
Eme	
  periods.	
  	
  
• All	
   analyses	
   were	
   performed	
   using	
   Stata,	
   version	
   10.
(StataCorp,	
  2008)	
  

RESULTS	
  
Study	
  populaEon	
  	
  	
  	
  	
  	
  1,064	
  cases	
  of	
  cancer,	
  13,206	
  controls	
  

ConsultaEon	
  frequency	
  

• In	
   the	
   year	
   before	
   diagnosis,	
   cases	
   had	
   a	
   median	
   of	
   five	
   consultaEons	
  
(interquarEle	
   range,	
   IQR:	
   3-­‐9)	
   compared	
   to	
   two	
   (IQR:	
   0-­‐4)	
   in	
   controls	
  
(p<0.001).	
  	
  

•43%	
   of	
   all	
   cases	
   had	
   consulted	
   4	
   Emes	
   or	
   more	
  
compared	
   to	
   12%	
  of	
   the	
   controls	
   (OR:	
   12;	
   10,	
   15)	
   in	
  
the	
  3	
  months	
  before	
  cancer	
  diagnosis/index	
  date	
  
•ConsulEng	
   ≥4	
   Emes	
   is	
   associated	
  with	
   an	
   increased	
  
odds	
   of	
   cancer	
   of	
   up	
   to	
   12.1-­‐fold	
   compared	
   to	
  
consulEng	
  just	
  once	
  
•The	
  PPV	
  for	
  cancer	
  in	
  a	
  paEent	
  consulEng	
  4	
  Emes	
  or	
  
more	
  in	
  three	
  months	
  was	
  only	
  0.02%	
  
•Of	
   10,000	
   TYA	
   consulEng	
   4	
   Emes	
   or	
   more	
   in	
   three	
  
months,	
  only	
  2	
  would	
  be	
  diagnosed	
  with	
  cancer	
  	
  

• Differences	
  in	
  consultaEon	
  rates	
  were	
  most	
  apparent	
  in	
  the	
  3	
  months	
  immediately	
  before	
  diagnosis	
  with	
  cases	
  having	
  a	
  
median	
  of	
  three	
  consultaEons	
  (interquarEle	
  range	
  (IQR)	
  1-­‐5)	
  compared	
  to	
  zero	
  consultaEons(IQR	
  0-­‐1)	
  in	
  controls	
  (p<0.001).	
  
This	
  difference	
  was	
  consistent	
  across	
  all	
  diagnosEc	
  groups	
  in	
  both	
  cases	
  and	
  controls	
  

• 95%	
  of	
  cases	
  consulted	
  in	
  the	
  year	
  before	
  diagnosis	
  compared	
  to	
  71%	
  of	
  controls	
  (Odds	
  RaEo	
  9;	
  95%CI:	
  7,	
  12)	
  
• 87%	
  of	
  all	
  cases	
  consulted	
  in	
  the	
  3	
  months	
  before	
  diagnosis	
  compared	
  to	
  39%	
  of	
  controls	
  (OR:	
  12;	
  10,	
  15)	
  

The	
  associaEon	
  between	
  number	
  of	
  consultaEons	
  and	
  a	
  diagnosis	
  of	
  cancer,	
  0-­‐3	
  months	
  prior	
  to	
  diagnosis	
  

IdenEficaEon	
  of	
  independent	
  associaEons	
  with	
  cancer	
  

• Due	
  to	
  the	
  diversity	
  of	
  diagnoses	
  in	
  our	
  cohort,	
  symptom	
  analysis	
  was	
  limited	
  to	
  four	
  disease	
  groups:	
  leukaemia	
  (annual	
  incidence	
  
0.21	
  per	
  10,000);	
  lymphoma	
  (annual	
  incidence	
  0.47	
  per	
  10,000);	
  CNS	
  tumours	
  (annual	
  incidence	
  0.17	
  per	
  10,000);	
  bone/soV	
  Essue	
  
sarcoma	
  (annual	
  incidence	
  0.21	
  per	
  10,000)	
  (Birch	
  et	
  al,	
  2002).	
  

MulEvariable	
  analysis	
  of	
  the	
  features	
  of	
  	
  
specific	
  TYA	
  cancers	
  	
  

Leukaemia	
  
• lympadenopathy	
  had	
  the	
  highest	
  PPV	
  of	
  
1.51	
  per	
  10,000	
  

Lymphoma	
  
• lump/mass/swelling	
  of	
  the	
  head	
  and	
  neck	
  
had	
  the	
  highest	
  PPV	
  of	
  50.34	
  per	
  10,000	
  

CNS	
  tumours	
  
• seizure	
  had	
  the	
  highest	
  PPV	
  of	
  2.38	
  per	
  
10,000	
  
• In	
  this	
  group,	
  8.4%	
  of	
  cases	
  had	
  visual	
  
symptoms,	
  but	
  a	
  PPV	
  could	
  not	
  be	
  
calculated	
  as	
  no	
  controls	
  had	
  this	
  feature	
  

Bone/soW	
  Essue	
  sarcomas	
  
• lump/mass/swelling	
  below	
  neck,	
  excluding	
  
abdomen,	
  had	
  the	
  highest	
  PPV	
  of	
  4.15	
  per	
  
10,000	
  	
  

• The	
  OR	
  and	
  LR	
  for	
  the	
  control	
  condiEon,	
  
acne,	
  was	
  1.32	
  (95%	
  CI:	
  0.8,	
  2.19)	
  and	
  1.31	
  
(95%	
  CI:	
  0.8,	
  2.14)	
  respecEvely,	
  indicaEng	
  
liile	
  evidence	
  of	
  recording	
  bias	
  (data	
  not	
  
shown).	
  	
  

CONCLUSIONS	
  

• TYA	
  with	
  cancer	
  consulted	
  more	
  frequently	
  than	
  controls	
  before	
  diagnosis	
  	
  
• Primary	
  care	
  features	
  of	
  cancer	
  match	
  secondary	
  care	
  reports	
  	
  
• Most	
  symptoms	
  were	
  very	
  low	
  risk	
  but	
  some	
  increased	
  the	
  likelihood	
  of	
  
cancer	
  substanEally	
  and	
  should	
  be	
  taken	
  seriously	
  when	
  assessing	
  TYA	
  This	
  work	
  is	
  now	
  published	
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