2 December 2019

Japanese-German-French Forum on Al and Healthcare —Quality Standards
for Al Applications in Healthcare and Joint Database for Medical Data

Session Il: Joint Database for Medical Data

Benefits and Limitations of
Large-Scale Health Databases in Japan

Hideo Yasunaga

Department of Clinical Epidemiology and Health Economics

Graduate School of Medicine, The University of Tokyo



Topics

. Overview of large healthcare databases 1in Japan

2. Studies using large healthcare databases

. Future perspectives: linkage between multiple
databases



1. Overview of large healthcare databases 1n Japan



What are large healthcare data
(or health-related big data)?

Large healthcare data are electronic data on any records of
individual people’s events related to health and healthcare,

which can be searched, browsed, synthesized, and
statistically analyzed.



For example,
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Randomized controlled study

-Randomized Controlled Trial (RCT) is the gold standard
for clinical and epidemiological studies.

-However, RCT 1s not always feasible due to ethical and
financial problems.

-Observational studies using large healthcare databases
can be a feasible alternative to RCT.




Limitations of large healthcare databases

The observational design and resulting statistical control of
confounding factors provides a weaker framework for
Internal validity and especially causal inference of exposure-
disease or treatment-effect associations than experimental
designs.

Some quasi-experimental methods, such as propensity scores
analysis and instrumental variable method, can partially
address this issue.



National health insurance databases In
Japan

(1)National DataBase of administrative claims (NDB):

Administrative claims data for all the inpatients and outpatients across Japan

(2) Diagnosis Procedure Combination (DPC) database:

Nationwide mnpatient database including administrative claims data, discharge
abstract, and some clinical data of approx. 8 million inpatients/year from
approx. 1000 acute-care hospitals



2. Studies using large healthcare databases



Evaluating effectiveness of drugs using large healthcare databases

Argatroban Treatment in Patients with Atherothrombotic Stroke
(Stroke 2016 ;47:471-6)

Argatroban 1s a selective thrombin inhibitor, used for patients

with atherothrombotic stroke.
However, effectiveness of this drug on stroke outcomes

remains uncertain.
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Retrospective observational study

-Non-randomized
-Confounding factors

Patient characteristics
Hospital factors

Confounding by indicay \
{Argatroban use . Outcome }
or Non-use
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Propensity score matching

-The log odds of the probability that a patient received argatroban
was modeled for potential confounders.
-A one-to-one matched analysis using nearest-neighbor matching.

Argatroban users Argatroban non-users

0.72
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RESULTS

2289 propensity-score-matched pairs

No significant differences in modified Rankin Scale at
discharge between the argatroban and the control groups

(adjusted odds ratio, 1.01; 95% confidence interval, 0.88-1.16).

No significant differences in the occurrence of hemorrhagic

complications between the argatroban and the control groups
(3.5% versus 3.8%; P=0.58).
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CONCLUSIONS

Argatroban was safe, but had no added
benefit in early outcomes after acute
atherothrombotic stroke.
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Evaluating effectiveness of treatments using large healthcare databases

Impact of Rehabilitation on Outcomes 1n Patients with Ischemic Stroke
(Stroke 2017;48:740-746)

Using the DPC database, we analyzed patients with 1schemic stroke who
received rehabilitation (n=100,719) from 2012 to 2014.

We examined the association of early and intensive rehabilitation with the
proportion of improved activities of daily living (ADL) among patients
with 1schemic stroke.



The proportions of improved ADL score
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Conclusion

Early and intensive rehabilitation improved ADL during

hospitalization 1n patients with 1schemic stroke.



Machine learning using large healthcare databases

Machine learning-based prediction models for 30-day readmission after

hospitalization for chronic obstructive pulmonary disease
(COPD: Journal Of Chronic Obstructive Pulmonary Disease 2019 in press)

We 1dentified 44,929 patients aged >40 years with unplanned hospitalization for
COPD 1n the DPC database from 2011 through 2016.

Of them, 3,413 (7%) were readmitted within 30 days after discharge.

In the training set (70% of sample), patient characteristics and inpatient care data
were used as predictors to derive a conventional logistic regression and two
machine learning models (lasso logistic regression and deep neural network). In
the test set (remaining 30% of sample), the prediction performances of the
machine learning models were examined.



Variable importance based on lasso regression
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3. Future perspectives: linkage between multiple databases



Privacy protection regarding health and healthcare data

Health and healthcare data are handled under the legal framework for
personal data, including Act on the Protection of Personal Information
and related guidelines.

These legislation have two important aspects:

(1) patient consent for collecting and using routinely collected data

(11) de-1dentification of the routinely collected data



Data linkage of multiple databases

Next-generation Healthcare Infrastructure Act (or Healthcare Big Data Act)

was put into force in 2018. The purposes of this new law include:

(1) “certified operators for de-identifying medical data” would be entrusted
with managing patients’ personal information.

(11) medical institutions are required to post up a notice announcing that
anonymized patient data will be secondarily used for research purposes.

Under this law, various health and healthcare databases can be linked together
by “certified operators for de-identifying medical data”, and researchers can
be provided with the linked data.



Thank you for your attention.



