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Treat the patient, not the disease.
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These models are referred to as dynamic
treatment regimes.
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Modern data present certain challenges,
limiting the uptake of dynamic

treatment regimes.
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Problem 1: Noisy Data
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Measurement error refers to any
situation where a quantity of interest is
not, or cannot be, accurately observed.
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Measurement error renders the results of
an analysis entirely unreliable if the

effects are not corrected for.

10 / 19



Proposed Solution (Spicker and Wallace 2020)

Account for Measurement Error from the Start
In this work we propose a modified version of an existing
dynamic treatment regime estimation procedure which
corrects for the impact of measurement error in
individual-level factors.
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Problem 2: Nonadherence
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Proposed Solution (Spicker, Wallace, and Yi 2023)

Separate the Impact of Adherence and Treatment
Model separately the effects of adherence and of treatment
efficacy to correctly estimate the true optimal dynamic
treatment regime, and the propensity of adherence, which
can be combined as required by clinical decision makers.
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Problem 3: Individual-Level Privacy
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Patryk Palazzo
Birthyear: 1960
Status: HIV+
Sex: M
CD4 Count: 1014
% CD4 Positive: 48
WBC Count: 6400
RBC Count: 4.8
CD8 Count: 549
Systolic BP: 158
Diastolic BP: 102
Weight: 154lbs
Notes: MSM, 2 Week Fever, No
Herpes

Charles De León
Birthyear: 1985
Status: HIV+
Sex: M
CD4 Count: 1989
% CD4 Positive: 65
WBC Count: 10200
RBC Count: 5.2
CD8 Count: 520
Systolic BP: 135
Diastolic BP: 95
Weight: 160lbs
Notes: MSM, No Fever, Herpes

Roman Ormond
Birthyear: 1951
Status: AIDS
Sex: M
CD4 Count: 508
% CD4 Positive: 25
WBC Count: 5800
RBC Count: 5.4
CD8 Count: 1076
Systolic BP: 110
Diastolic BP: 75
Weight: 143lbs
Notes: MSM, No Fever, Herpes
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Proposed Solution (Spicker, Moodie, and Shortreed 2023)

Apply the Standards of Differential Privacy
We produce a novel technique for estimating optimal
dynamic treatment regimes, referred to as PrOWL, which
achieves a rigorous mathematical standard of privacy (known
as differential privacy) with provable accuracy compared
with non-private estimation techniques.
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Thank You!
www.dylanspicker.com | dylan.spicker@unb.ca
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