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outline

* Visual tools for exploring clinical data support unearthing insights
from clinical records

- CareFlow
 Beyond exploration, clinical researchers often want predictions, too.

 Coquito, Prospector
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heart faillure

* Potentially fatal disease that affects 2% of

adults In developed countries 2}#
¢

e Difficult to manage

* No systematic clinical guidelines for
treating Heart railure

e Presence of co-morbidities affects
treatment recommenaations.



population

 Hundreds of Thousands of Patients
diagnosed with Congestive Heart Failure

Demographics

Treatments

Lab Tests

Diagnoses

Symptoms
\ /




aggregation

o Start with target patient
* Find similar patients
* Using our similarity analytics on relevant data
e Features include medications, symptoms, and diagnoses, and lab tests

. Align all patients by disease diagnosis

........ What are the
treatment pathways
- eccocee after diagnosis?




aggregation

Diagnosis
Date

AVerage outcome = 0.4
Average time = 10 days
Number of patients = 10
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other tools for clinical exploration

CAVA Cohort Analysis via Visual Analytics
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the role
of visualization
INn prediction



what can visualization do?

Cohort Definition Model Interpretability

coquito prospector



Cohort
Construction

cohort queries with iterative overviews

coquito
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defining cohorts

* Typically, defining cohorts is a slow process:

247
First, medical researchers define requirements. s/ “w

* Then, Technologists write SQL queries and deliver them to medical researchers.

e But, often too many patients or too few patients, and the process must restart.

269990, 1109048400000), (283194, 1051070400000), (297322, 1123646400000), (304412, 1119067200000)) as tmp (pid, from_time) where table.level 1_id is not null anc
level_2_id is not null and level_3_id is not null and level_4_id is not null and table.gender_description in ('Female','Male') and table.ethnic_group in ('Unk
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coquito lessons

« Easy and interactive query formulation lets domain experts explore the
data

= Visible intermediate results provide critical feedback

= Hints for query refinements are helpful in Improving queries
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Model Interpretability

predictive model

prospector
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typical predictive model report
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features and their weights

Why?
Difficult to summarize
complex models
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One cannot interpret how
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- predicting onset of diabetes for 4000 patients
- 4 month long term case study with 5 data scientists

- stories of visualization-driven insights in the paper
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@p LI Model: Random Forest (0/1

prospector

Select Inspect Partial Dependence

Predictive Risk Color Key:

[

0)~ Features: 50

0.0
Globulin lab (0.0228)

0.1 0.2 0.3 0.4 0.5 0.6 0.7

0.8 0.9 1.0

3.20 >

b

<0
0

23 24 25 26 27 28 29 3.0 3.1

32 33 34 35

nﬁount) vital (bmi) (0.151)

2 - 6 8 10 12 14 16 18
Calcium lab (0.0222)

8.6 8.8 9.0 9.2 9.4 9.

bmi vital (bmi) (0.0450)

23

32.3 >

24 25 26 27 28 29 30 31 32

33 34 35

Glucose lab (0.0457)
< )

90 100 110 120 130

eGFR lab (0.0360)

140 150

48
Alkaline Phosphatase lab (0.0163)

49 50 51 52 53 54 55 56

57 58 59 60

50

74.1

60 70 80 90

Anion Gap lab (0.0236)

10.3 @ >

7

Platelets lab (0.0218)

8 9 10 11 12

100 110

13 14

Patients: 59 / 3624 ACC: 0.74656 AUC: 0.84810 >~

Patient: 5754 Truth: [ Original: (0.71000 Current: 0.49000 'O

Show Neighbors Sort by:  Weight Relevance  Inc. Risk o= sla =

lab - r: 0.02280
1.0

0.9
0.8
0.7

0.6

0.5

0.4, 1

0.3

SIH

0.2

0.1

085 23 24 25 26 27 28 29 30 31 32 33 34 35

Globulin B Current State

] Al
o [(HTHH HTH H‘H_?ﬂ | T e e i1 Il Original Score




ake-aways

Clinical Data is complex and messy.
Exploratory visual analytics tools fill a much needed gap.

However, exploratory tools alone do not address their
predictive desires.

There Is a strong role for visualization in predictive tasks.

Adam Perer
papers and videos at http://perer.org
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