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Personalized Medicine
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= Early initiatives

= Know your patient

= Anything between?

= == =i =
| == ——
= - -
= -
=.-l -:'i_-
= == -l =
x g -
" - o -----
= :r' S
- N m == S == =" =1
= =] 0 =l g
s ' ==
= N e E—
-—_-:- = FEg—— By

=



1n a usable

rmat
» Standardization

= Data entry
Database management
= HIGHLY dynamic

= VAST

Predictive model

esentation

s Useful

= Don’t interfere!

» Physicians are used to
integrating data

m Feedback

» Improve modeling

* Figure blatantly stolen without consent from Geoff Ginsburg. 1hope that was alright. ©

linical Decision Support

Personalized Medicine Rapid
Learning Laboratory

| Health/Values/ Health Care |

Data Delivery
Genomic and Models
Clinical data

Predictive Clinical
I Models Economic

Decision The Patient Outcome
Support Data

Evid
Biobank and ;L;?;E

Molecular

Data Metrics

PHC Learning System Requirements

Biorepository, Genome Technologies, Interoperable
Databases, Predictive Models, Patient and Provider
Education, Team Approach

Data Driven
- Before presentation
« Family history/predisposition
- At presentation
+ Diagnosis and treatment

- After presentation

« Update CDS models with long
term outcomes




Case Study

ith a past medical hx/o HTN"

ith HA and chills. The

t night at approximately

alized dull ache. He

0 a cough that started today that is

inful and non-productive. He denies any
" N/V/D" although it should be noted

his temperature was 99.5 at triage.



Data

= Exploratory on a
subset

= Moderately common
records chief complaints

uarters, 2009 - 6100 records

mplaint @ Some distinct, some
similar




j — word | in H&P for
tient 1

diagnosis j for patienti [y
| Barotts osopnagus

U_ltanmlal( 9) Diagnosis: Influenza A

Treatment: Motrin, rest,
tTamiflu

wl] - ultlnomlal ( 7/Zl) %k symptoms

* No long term effects

d; ~ Multinomial(7,;)
Dirichlet priors for 6, y,,
and 7,;

Diagnosis: Gastric Reflux

Jopic Modeling

Others with shared
disease state

Others with shared
disease state




d Data Preparation

33 yo M c¢/o right hand pain x 1 day.
Patient reports a family member
was carrying a 2x4 piece of wood

famil
and almost struck him accidently” ﬁ:ﬁd}’
and he blocked with his right hand. © morning
Noticed this morning that pain was - pain
worse. No other trauma. Last el reports
Tetanus: UTD. right

$

contusion” fracture’ sprain” articular surface injury”
neurovascular injury” tendon injury



- Example group

DIFFERENTIAL
DIAGNOSIS

60.66 allergic reaction
5.84 dyspnea
4.70 angioedema

~ 3.64 allergic reaction
medicinal biological substance

3.31 anaphylactic reaction

3.22 allergic reaction bee
sting

2.67 paronychia finger

2.30 rash

1.55 urticaria allergic

1.39 altered mental status
10.72 <others>

1.57 tongue
= 1.49 breathing



Results - Validation

intoxicated alcohol : : : : : —
dermatitis unspecified cause 5 i Q M train |
pharyngitis acute : : : : :
asthma
respiratory distress acute ; : ; : ; :
cellulitis abdominal wall ; : : ; Swelling

_ seizure : : § : Associated

retinal detachment : : : : ; Relief

anemia deficiency ' ' : : ' Taken

sickle-cell crisis § : : : § : Ttchi
back pain : : : : : : tching
hives : : : : : ; Benadryl
orthostatic hypotension 5 : : : : :

mental status
stye external
hypertension
abscess axilla
shortness breath
adverse effect drug medicinal
insect bite
altered mental status
urticaria allergic
rash
paronychia finger
allergic reaction bee sting
anaphylactic reaction
allergic reaction medicinal
angioedema
dyspnea
allergic reaction




allergic reaction
vaginal bleeding
syhcope

uti

rash

failure thrive
vomiting

toothache
hypokalemia

wound check follow exam
asthma

seizure grand mal
eye pain

leg pain

altered mental status
nausea vomiting
renal failure acute
sickle-cell crisis
altered mental status
laceration face
shortness breath

benadryl
vitamin e
effexor xr

celebrex

hydroxyzine

estradiol

advil

Benadryl, vitamin E,
hydroxyzine
Effexor XR -

depression, known to
cause hives

Celebrex - treatment
of rhumatoid arthritis

Estradiol -
menopause, known to
cause hives

Advil - pain medicine



allergic reaction
vaginal bleeding
syncope

uti

rash

failure thrive
vomiting

toothache
hypokalemia

wound check follow exam
asthma

seizure grand mal
eye pain

leg pain

altered mental status
nausea vomiting
renal failure acute
sickle-cell crisis
altered mental status
laceration face
shortness breath

prednisclone

erythromycin

Cosopt, sotalol -
glaucoma

Prednisolone - anti-
inflamatory eye drop
Erythromycin -
antibiotic eye drop
Zyprexa -

schizophrenia, known
side effect



Sickle Cell

allergic reaction
vaginal bleeding
syncope

uti

rash

failure thrive
vomiting

toothache
hypokalemia

wound check follow exam
asthma

seizure grand mal
eye pain

leg pain

altered mental status
nausea vomiting
renal failure acute
sickle-cell crisis
altered mental status
laceration face
shortness breath

procrit
epo
on

ne

12

ills

folic acid—-b-6/b-12 rx

tin

jade

]
fentanyl

remeron
lan
vair

folate

amitriptyline

oXen

amil
_ elavil
tizanidine

ach

~ motrin
ibuprofen

folic + b

p

codone
d
combinat
oxygen
pcn v

ox
%)Iic acid
p

enal?ril
casodex
a
verapal
fexofenadine

phenergan
ex
dilaudid

centrum
fentanyl patch
vasotec

propranclol
rhinocort

methadone
hydroxyurea

oXycon

morph
folic acid-
folic acid-vitamin b9

napr

sodium bicarbonate
estradiol

birth control

pharmacies
selling it without
a perscription

» Self medication?




Sickle Cell

allergic reaction
vaginal bleeding
syncope

uti

rash

failure thrive
vomiting

toothache
hypokalemia

wound check follow exam
asthma

seizure grand mal
eye pain

leg pain

altered mental status
nausea vomiting
renal failure acute
sickle-cell crisis
altered mental status
laceration face
shortness breath

procrit
e

ne

12

ills

po
on

folic acid—-b-6/b-12 rx

tin
jade
fentanyl

remeron
lan
vair

folate

amitriptyline

oXen

amil
_ elavil
tizanidine

ach

~ motrin
ibuprofen

folic + b

p

d
combinat
oxygen
pch v
verapal
fexofenadine

enal?ril
casodex
a

phenergan
ex
dilaudid

centrum
fentanyl patch
vasotec

propranclol
rhinocort

ox}yc.odon.e
olic acid
oxycon
morph
sodium bicarbonate
estradiol

folic acid-
napr

methadone
folic acid-vitamin b9

hydroxyurea

birth control

'ph nacies
selling it without

a perscription Q “Likewise, the antiandrogen bicalutamide, an
inhibitor of the androgen receptor, has been
reported to reduce priapism episodes in those
with recurrent priapism and sickle cell anemia.”

O Study in 2002 found it helped 2 patients

O All 13 sickle cell patients on casodex are men

» Self medication?



¥lceration Topic by Location

allergic reactionf |

H A H' H NN E

vaginal bleeding dysfunctional uterine
syncope B

uti
rash | [ | [ |

failure thrive
vomiting

toothache . | N

hypokalemia

wound check follow exam [ | .
asthma
seizure grand mal
eye pain

leg pain

altered mental status T BB E BEEE B (. ER |
nausea vomiting
renal failure acute
sickle-cell crisis
altered mental status
laceration face
shortness breath

O Duke University students

O 22 patients from this zip

d 10 from this topic Alcohol?
O P-value =101



allergic reaction

vaginal bleeding dysfunctional uterine
syncope

uti

rash

failure thrive

vomiting

toothache
hypokalemia

wound check follow exam
asthma

seizure grand mal
eye pain

leg pain

altered mental status
nausea vomiting
renal failure acute
sickle-cell crisis
altered mental status
laceration face
shortness breath

[ 39 patients in the data set from this zip code
O 36 of them presented with sickle cell crisis
O P-value <10%
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Where?
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Should Duke consider building a new clinic?



ure Work

MODEL

m Additional structure
® Incorporate

edictions X

ify therapies that are = Age
than predicted B Cender
es
) = Drugs
al decision support " Review of Systems
= Labs

= A lot more

Identify régions needing @ Accommodate structure
- local support in the text?
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