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Mo'va'on	
  
Most	
  pancrea,c	
  cancer	
  is	
  diagnosed	
  in	
  stage	
  IV	
  with	
  
survival	
  in	
  months.	
  Finding	
  pancrea,c	
  cancer	
  in	
  early	
  
curable	
  stages	
  is	
  a	
  cri,cal	
  unmet	
  need.	
  

Dataset	
  Descrip'on	
  
Duke	
  Medical	
  Center	
  electronic	
  medical	
  record	
  
(EMR)	
  data	
  from	
  2004	
  to	
  2013	
  

•  237,263	
  pa,ents	
  
•  11,549	
  unique	
  ICD9	
  diagnosis	
  codes	
  

	
  
ATRIAL	FIBRILLATION 3

DMII	WO	CMP	NT	ST	UNCNTR 7

HYPERLIPIDEMIA	NEC/NOS 8

OBESITY	NOS 4

AFTR-CATAR	OBSCUR	VISION 2

HYPERTENSION	NOS 9

POST-PROC	ST	EYE/ADN	NEC 1

DIZZINESS	AND	GIDDINESS 2

LONG-TERM	USE	MEDS	NEC 4

DERMATITIS	NOS 1

ULCER	OF	CALF 2

EDEMA 3

OSTEOARTHROS	NOS-UNSPEC 4

ESOPHAGEAL	REFLUX 7

ROUTINE	GYN	EXAMINATION 2

OTH	SPCF	PREOP	EXAM 1

DVRTCLO	COLON	W/O	HMRHG 1

ACCIDENT	NOS 1

PRESBYOPIA 1

AB	MAMMOGRAM	NOS 3

VENOUS	INSUFFICIENCY	NOS 3

ASYMPT	VARICOSE	VEINS 1

SKIN	SENSATION	DISTURB 1

DMII	OPHTH	NT	ST	UNCNTRL 10

DIABETIC	RETINOPATHY	NOS 6

OLD	MYOCARDIAL	INFARCT 1

CARDIAC	DYSRHYTHMIAS	NEC 1

SCREEN	MAL	NEOP-CERVIX 1

OBSTRUCTION	OF	BILE	DUCT 1

JAUNDICE	NOS 1

ATTN	REM	NONSURG	DRESSNG 2

NONEXUDAT	MACULAR	DEGEN 1

EXUDATIVE	MACULAR	DEGEN 3

DISC	DEGENERATION	NOS 1

PRURITIC	DISORDER	NOS 1

CHRONIC	SINUSITIS	NOS 1

NASAL	&	SINUS	DIS	NEC 1

DIABETIC	MACULAR	EDEMA 9

RECTOCELE 1

MYOPIA 1

LABORATORY	EXAMINATION 1

OPEN	WND	KNEE/LEG-COMPL 1

BILIARY	&	LIVER	ANOM	NEC 1

ABN	FUNCTION	STUDY	NEC 1

CENTRAL	SCOTOMA 1

CANDIDAL	VULVOVAGINITIS 1

UTERINE	PROLAPSE 1

VAGINAL	WALL	PROLPSE	NOS 2

SEV	NONPROLF	DB	RETINOPH 1

BLOOD	TYPING	ENCOUNTER 1

UNC	BEHAV	NEO	GI	NEC 1

Topic proportions and
assignments

K Topics

DM II OPHTH NT ST
UNCNTRL 0.07

DIABETICMACULAR
EDEMA 0.007

...

OSTEOARTHROS	
NOS-UNSPEC 0.064
ULCER OF CALF 0.028

...

ATRIAL	FIBRILLATION
0.165

HYPERTENSION	NOS
0.11
...

...

Label = Pancreatic Cancer patient id = 123
Regression

Patient medical records

Experimental	
  Design	
  
•  11,549	
  dimensional	
  count	
  vector	
  of	
  diagnosis	
  codes	
  
for	
  each	
  pa,ent	
  	
  

•  Diagnosis	
  codes	
  removed	
  which	
  occurred	
  aOer	
  the	
  
first	
  diagnosis	
  of	
  pancrea,c	
  cancer	
  

•  189	
  pa,ents	
  with	
  pancrea,c	
  cancer	
  (Label	
  =	
  1)	
  and	
  
another	
  1000	
  pa,ents	
  randomly	
  chosen	
  from	
  the	
  
237,263	
  pa,ent	
  database	
  (Label	
  =	
  0)	
  	
  

	
  

Applying	
  a	
  Supervised	
  Topic	
  Model	
  on	
  the	
  Duke	
  EMR	
  Data	
  



Regression	
  coefficients	
  for	
  a	
  20	
  topic	
  supervised	
  	
  
Latent	
  Dirichlet	
  Alloca,on	
  (sLDA)	
  model	
  	
  

fiVed	
  to	
  the	
  Duke	
  EMR	
  data	
  
(sLDA,	
  Blei	
  &	
  McAuliffe,	
  2007)	
  	
  

Word	
  cloud	
  depic,ons	
  of	
  the	
  
top	
  three	
  topics	
  related	
  to	
  
pancrea,c	
  cancer	
  illustrate	
  

rela,onships	
  with:	
  
•  Type	
  2	
  diabetes	
  	
  

•  Other	
  neoplasms	
  
•  Cardiovascular	
  health	
  

Discovery	
  of	
  the	
  Underlying	
  Discrimina,ve	
  Topics	
  	
  



Predic,ve	
  Performance	
  and	
  Visualiza,on	
  

ROC	
  curves	
  with	
  different	
  	
  
training	
  /	
  test	
  ra,os	
  

AUC	
  vs.	
  training	
  /	
  test	
  ra,o	
  for	
  50	
  
random	
  sampling	
  of	
  control	
  groups	
  

Summary	
  
•  Applied	
  the	
  supervised	
  LDA	
  model	
  to	
  predict	
  pancrea,c	
  cancer	
  in	
  Duke	
  EMR	
  data	
  
•  Learned	
  interpretable	
  representa,ons	
  with	
  excellent	
  predic,ve	
  performance	
  
•  Iden,fied	
  essen,al	
  hypertension	
  as	
  a	
  possible	
  early	
  contributor	
  
•  Found	
  individuals	
  with	
  EMR	
  highly	
  similar	
  to	
  pancrea,c	
  cancer	
  but	
  without	
  a	
  diagnosis	
  

Two	
  dimensional	
  embedding	
  by	
  t-­‐SNE	
  	
  
(van	
  der	
  Maaten	
  and	
  Hinton,	
  2008)	
  	
  
	
  Pancrea,c	
  cancer	
  diagnosis	
  

	
  	
  	
  	
  	
  	
  	
  	
  No	
  pancrea,c	
  cancer	
  diagnosis	
  
Colors:	
  predicted	
  score	
  


