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Introduction

- Motivation

- The way information is recorded in databases
differs across institutions and over time.

- Introduction of new electronic health record (EHR)
systems.




Introduction

- Goal

. Explore the effect of data encoding
differences on machine learning models
developed using EHRSs.
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Case study 1 Data
- In MIMIC-III,

.- Spans two EHR versions:
CareVue
MetaVision

EHR-specific data to clinical concepts
- Unified Medical Language System (UNLS)

. Evaluate the performance of clinical risk models:
In-hospital mortality
Prolonged length of stay (LOS)



https://mimic.physionet.org/
https://www.nlm.nih.gov/research/umls/
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Method

Bag-of-Events

- Analogous to the bag-of-words representation.

. The events are represented in:
EHR-specific domains

UMLS CuUIs.
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Method

- EHR lItem ID

MIMIC Item ID MIMIC Item Description
229 INV Line#l [Site)
MIMIC Item ID MIMIC Value
229 PA line
229 Lumbar Drain
229 Dialysis Line
Item ID Item Description
229 0 INV Line Site PA
Line
229_1 INV Line Site
Lumbar Drain
229 23 INV Line Site
Dialysis Line

Figure 1: Text values often modify the semantic meaning of
the corresponding items. We assign new unique item IDs
with item descriptions that append these values to the ini-
tial item description. In this example, ID 229 in MIMIC is
associated with a number of distinct text values in patients’
K charts that modify its semantic meaning.




Method

- Mapping EHR Item ID to UMLS CUI
- Tool for identifying UMLS concepts: cTAKES

- Three methods for defining the set of CUIs:
All
Spanning
Longest

C1328319
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http://ctakes.apache.org/
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Comparing Item ID - CUI Relation Methods in MIMIC-III
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Figure 4: Transformation of Item IDs BOE representation to
CUIs BOE representation using the all method.
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Experiment
- Setup 1 Task

Histogram of Length of Stay in the ICU
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Table 1: Number of patients and clinical outcomes (in-
hospital mortality and prolonged length of stay, i.e. LOS
> 11.3 days) in CareVue (2001-2008) and MetaVision (2008-
2012) portions of MIMIC III.

In-Hospital Mortality | Prolonged Length of Stay
EHR
N n N n
CareVue | 18,244 | 1,954 (10.7%) | 16,735 4,893 (29.2%)
MetaVision | 12,701 | 1,125 (8.9%) | 11,758 2,798 (23.8%)
Total 30,945 | 3,079 (9.9%) | 28,493 7,691 (27.0%)
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Experiment

- Setup T Model
. Scikit-learn LIBLINEAR implementation:
min %WTW+C+ Z lgg(1+e_inTXi)

w -
i:yi=+1

+C— Z log (1 - e‘yinXf)

i:y;_:—l

6 hw : Instance label pairs, where
WwNYhwN php.
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Experiment

Results I EHR-specific Item IDs
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Experiment
Results T Mapping Item
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Experiment
Results I Mapping Item IDs to CUIs

Table 3: Outcome: Prolonged Length of Stay. Difference in
AUC between SAPS II + Item IDs and SAPS II + CUIs (Span-
ning) shown. Statistical Significance evaluated using the
Wilcoxon Signed-Rank Test.

Prediction CareVue MetaVision
Gap (Hrs) | Mean Difference in AUC | p-value | Mean Difference in AUC | p-value
0 0.0048 0.0051 0.0001 0.7989
12 0.0033 0.0051 0.0015 0.3076
24 0.0071 0.0051 0.0017 0.3863
36 0.0080 0.0051 0.0017 0.2845
48 0.0074 0.0051 0.0018 0.2845




Experiment
Results I Mapping Item IDs to CUIs

Table 4: Number of Item IDs and CUIs in CareVue, MetaVi-
sion, and intersection for in-hospital mortality after filter-
ing (> 5 occurrences in data). For MetaVision, the filter se-
lects 2,438 of the 5,190 features. For CareVue, the filter se-
lects 5,875 of the 15,909 features.

Prediction Gap CareVue MetaVision Intersection
(Hrs) Item IDs | CUIs | Item IDs | CUIs | Item IDs | CUIs
0 5875 3660 2438 2192 2118 2052
12 5843 3645 2421 2182 2102 2046
24 5795 3619 2405 2175 2094 2041
36 5746 3595 2384 2161 2076 2035
48 5703 3573 2351 2151 2048 2017




Experiment

Train DB Test DB Train DB Test DB
(all) (shared)

- Results i CUIs Enable Better Transfer Across
EHR Versions




