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https://www.youtube.com/watch?
v=UoY|7eCesqw&feature=youtu.be&a
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Clinical data scientist

* Data preparation

* Collaboration

* Advanced Programming

e Statistics

* Scientific rigour

* Visualisations

* Hacker mindset

* Understanding clinical data
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Data preparation

* Data from different sources
— GP database
— Pharmacy claims database
— Hospital admissions
— Hospital pharmacies

— Laboratories
— Additional data sources
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Data preparation

 Extracted
 Standardized
 Linkeo

* Codec
* Explored
* Creation of analysis datasets
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Collaboration

* Different departments
— Information Management
— Research

— Reporting
* Engage with senior management
* Explore customer needs
* Influence without authority
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Advanced programming

* SAS Base
* SQL queries
* SAS Macro

* SAS Graph
— GTL

* SAS VA
* Other programming languages
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Good Programming Practices

e Efficient
— What is the most straightforward method (less code)
— What is the fastest method (less time)

* Repeatable
— Macro language
— No re-programming of same code

* Clear and transferable
— Debugging must easy
— Better to understand by colleagues
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Example:
SAS SQL combined with MACRO

PROC SQL;
CREATE TABLE  allPat AS
SELECT &repmonc COUNT (Distinct &pat) AS TotPat
FROM &DsIn
WHERE &geslacht IN ('M','V') AND age ne . AND age<98
SIF &bymon=Y $THEN $%STR (GROUP BY repmon) ;

) Sas.

°
14

QUIT;

PROGRAMMING I
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Statistics
* Descriptive
— Mean, median, percentiles etc

* Modelling

— Influence of surrounding factors

* Forecasting
* Explorative
* Pattern seeking
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Diabetes adherence — descriptive
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COPD drug predictors of indication

e, gender

-
ipratropium

LABA
(not
tiotropium combined)
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Scientific rigour

e Understand data
* Distinguish sens from nonsense
e Understand need of customers

(caretakers and pharma companies)

e Be able to fund and discuss the obtained results
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Visualisations

300

200

* Two types
— Explorative

100

Aantal medicatieopdrachten *1000

— Explanatory
* Give insight in a glance
* |nsight in data

— Understandable / Intuitive

— Not too much information
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Percentielen ten opzichte van STIZON apotheek benchmark

> 14 mnd gebruik Clopi/Prasu icm
100

gebr statine =90 dgn bij HVZ

start met simva of prava

start met simva 40 mg of lager minimaal 1 Rx ASA (subsfitutie)

R _

100% is de beste apotheek, 0% is de minste apotheek, 50% is de mediaan.
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Programma

[ InEen disbetes

Selecteer praktijk (optioneel)

Pkt

v

Selecteerhuisarts (optioneel)
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Peil datum
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Peil datum al

Alle praktijken

december 2014
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03 Pt bekend met DM type 2

05 DM T2 pt met hoofdbeh. spe...
07 Ptmet DM T2 en hoofdbeh. h...
09 Pt met DM T2 en hoofdbehan...
11 Pt met HbA1c bepaald

13 Pt <70 par met HbA1c<=53
15 Ptmet LOL bepaald

17 Pt <80 parmet LDL<2.5m...
19 Pt met nierfunctie bepaald (...
21 Pt met urine onderzoek (alb...
23 Pt < 80 jaarmet bloeddruk g...
25 Ptmet BMI bepaald

27 Pt metgemeten rookstatus
28 Pt die roken

29 Pt met funduscontrole (ogen)
31 Ptmet diabetische retinopat...
32 Pt met wetonderzoek

35 Pt met pharmaceutische be...
37 Pt met gebruik orale middel...
39 Pt met alleen dieet
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Populaties Totaal
patienten

Patienten DM type 2 in zorg 16.224

Totaal santal patienten 531.573
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Pt bekend met DM type 1

Pt bekend met DM type 2

Pt bekend met DM maar geen type
OM T2 pt met hoofdbeh. specislist
Pt met DM T2 en hoofdbeh. huisarts

Pt met DM T2 en hoofdbeh. huisarts,
niet in zorg

DM T2 pt in ouderenzorg

Pt met DM T2 en hoofdbehandelaar
huisarts, in zorg

DM T2 pt, 12 mnd in zorg
Pt met HbA1c bepaald
Pt < 70 jaar met HbA1c bepaald
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Hacker mindset

* Curious about the data
* Problem solver

* Creative

* Out of the box

— Try to find what is not obvious...
— Find abberant patterns ...
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Using real world clinical data

* Privacy

— Permission of patient and the owner of the data
(caretaker)

— Data security

— Anonymizing

— Documentation of process
* Big data

— Miljons of records

— At least 7 years history

— Lot of possible links to oth%r i ati basis
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MODERN DATA SCIENTIST

Data Scientist, the sexiest job of the 21th century, requires a mixture of multidisciplinary skills ranging from an
intersection of mathematics, statistics, computer science, communication and business. Finding a data scientist is
hard. Finding people who understand who a data scientist is, is equally hard. So here is a little cheat sheet on who

the modern data scientist really is.

MATH
& STATISTICS

v Machine learning

vr Statistical modeling
Experiment design
Bayesian inference

Supervised learning: decision trees,
random forests, logistic regression

Unsupervised learmning: clustering,
dimensionality reduction

Optimization: gradient descent and
variants

DOMAIN KNOWLEDGE
& SOFT SKILLS

Y Passionate about the business
Curious ahout data
Influence without authority
Hacker mindset
Problem solver

Strategic, proactive, creative,
innovative and collaborative

PROGRAMMING
& DATABASE

Computer science fundamentals
Scripting language e.g. Python
Statistical computing packages, e.g.. R
Databases: SOL and NoSOL
Relational algebra

Parallel databases and parallel query
processing

MapReduce concepts

Hadoop and Hive/Pig

Custom reducers

Experience with xaaS like AWS

W
Yo
Yo
% 4
%4
W
w
W
w
¥

COMMUNICATION
& VISUALIZATION

¢ Able to engage with senior
management

w Story telling skills

vr Translate data-driven insights into
decisions and actions

Visual art design
R packages like gaplot or lattice

Knowledge of any of visualization
tools e.g. Flare, D3 s, Tableau

MarketingDistillery.com is a group of practitioners in the area of e-commerce marketing. Our fields of expertise include:
marketing strategy and optimization: customer tracking and on-site analytics: predictive analytics and econometrics: data
warehousing and big data systems: marketing channel insights in Paid Search, SEQ, Social, CRM and brand. YT
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