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Use routinely collected healthcare data to assess outcomes and risks for patients
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Case study: Direct oral anticoagulant (DOAC) Scotland study (2011 — 2015)’

Results
Patient stratification

Outcomes with increased/decreased rate compared to Rivaroxaban
Data , _ _ ,
M/0-64/0-4 M 0-64 0-4 Myocardial Infarction Circulatory system Apixaban Increase
M/0-64/5+ M 0-64 5+ Other bleed Bleeds Apixaban Decrease
M/65+/0-4 M 65+ 0-4 Other bleed Bleeds Dabigatran Decrease
M/65+/5+ M 65+ 5+ Pulmonary embolism Circulatory system Dabigatran Decrease
F/ 0‘64/ 0-4 F 0-64 0-4 All outcomes
F/0-64/5+ F 0-64 5+ Treatment Grouping Outcome P(6<0)P(6=0) P(6=>0)
. ] o F/65+/0-4 F 65+ 0-4 Apixiban 100-199 Myocardial infarction 0.000 0.000 1.000 =
SCOttIS_h .MOrbIdlty R.ecords (SM RO/SM Rl) Apixiban 100-199 Ischemic stroke 0.004 0132 0.865 —
e  Prescribing Information (PIS) F/65+/5+ F 65+ 5+ Myocardial infarction (Apixaban) Apixiban 100199 Haemorrhagic stroke 0026 0966 0708 |
° National Records of Scotland (N RS) Cluster F’(G < 0) F’(B _ 0) F’(B - 0) Apixiban  100-199 Systemic embolism 0.073 0.335 0.592 e
Outcome groupings (|CD1 0) M/0-84/5+ 0.000 0.000 1,000 Apixiban G00-G99 Transient ischaemic attack  0.086  0.801 0.113 h
. . Dabigatran GO00-G99 Transient ischaemic attack 0.056 0.840 0.104 —
Direct Oral Anticoagulants F/6o+/5+0.0000.000 1.000 - Dabigatran 100-199 Ischemic stroke 0.046 0899 0.056
Ischemic stroke 100-199 Circulatory system M/65+/5+ 0.000  0.001 0.999 it Apixiban  100-199 Pulmonary embolism 0.582 0.367  0.050 —
: - Dabigatran 100-199 Myocardial infarcti 0.088 0.872  0.041 .
Dabigatran 5* August 2011 Haemorrhagic stroke 100-199 Circulatory system Ho-oalsr 0002 0.012 0987 T e S
Rivaroxaban™ 13 January 2012 Systemic embolism 100-199 Circulatory system Dabigatran OTHER_ADR Other ADR 0297 0671 0.032 o
A b 11th | 2013 F/00410-4 0.408 - 0.226 0906 [ Dabigatran 100-199 Syst bol 0.420 0550 0.030
IXxaban anuar . _ . abigatran - ystemic embolism . . . —
P y Pulmonary embolism 100-199 Circulatory system M/0-64/0-4 0502  0.218 0280 | L | o
_ _ _ o i i Dabigatran BLEED Gastrointestinal bleed 0.296 0680 0.023 —
Rivaroxaban is the baseline treatment Myocardial infarction 100-199 Circulatory system M/65+/0-4 0.726  0.168 0.106 Dabigatran 100-199 Haemorrhagic stroke 0.559 0431 0.010 —
Transient ischaemic attack GO00-G99 Nervous system 25245105005 115 225 3 Apixiban ~ OTHER_ADR Other ADR 0.821  0.173  0.006 ——
Gastrointestinal bIeed BLEED B|€€d$ Dabigatran 100-199 Pulmonary embolism 0.957 0.042 0.001 !
Apixiban  BLEED Other bleed 0.954 0.045 0.000 e
Other bleed BLEED Bleeds Dabigatran BLEED Other bleed 1.000 0.000  0.000 i
Other ADR OTHERADR Adverse Drug Reaction 22 Lemancsonim
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Summary

The existence of large scale data sources containing the health records of thousands of patients provides an opportunity and a requirement to move beyond a single variable analysis to develop methods capable of analysing multiple outcomes, providing the possibility of moving towards a more precise approach to medicine
delivery. Hierarchical Bayesian methods are a suitable approach for analysing this type of data. Hierarchies of outcomes may be easily incorporated in models and posterior probabilities provide a method for assessing outcome occurrence. Bayesian methods are also well suited to handling the analysis of constantly
accumulating data, such as healthcare records.
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