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DEFINITIONS

® Translational medicine is medical research that is concerned with
facilitating the practical application of scientific discoveries to the
development and implementation of new ways to prevent, diagnose,
and treat disease. (Merriam Webster) It is an interdisciplinary branch
of the biomedical field supported by three main pillars: benchside,
bedside, and community. (European Society for Translational Medi-
cine; Wikipedia)

® Personalized medicine is a medical model that separates people
into different groups—with medical decisions, practices, interven-
tions and/or products being tailored to the individual patient based
on their predicted response or risk of disease. The terms personalized
medicine, precision medicine, stratified medicine and P4 medicine
are used interchangeably to describe this concept. (Wikipedia)

* Systems medicine looks at the systems of the human body as part of
an integrated whole, incorporating biochemical, physiological, and
environment interactions. (Wikipedia)

* Syndrome. "A syndrome is a recognizable complex of symptoms and
physical findings which indicate a specific condition for which a
direct cause is not necessarily understood. Once medical science
identifies a causative agent or process with a fairly high degree of
certainty, physicians may then refer to the process as a disease, not
a syndrome. (Calvo et al. AMIA Annu Symp Proc 2003; 802). "The
advance of medical semantics is in general, towards causation (Pearce
Pract Neural 2011; 11).
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Etiology is the cause of a disease. Compare pathogenesis, the origin-
ation and development of a disease.

Genetic susceptibility. A susceptible individual is a member of
a population who is at risk of contracting a disease. Genetic variation
can, in some cases, result in disease, or in susceptibility to disease.
(Modified from Wikipedia)

Confounding. A confounder is a variable that influences both the
dependent variable and independent variable, causing a spurious
association. (Wikipedia)

Effect modification occurs when an exposure has a different effect
among different subgroups. Effect modification is associated with
the outcome but not the exposure. (Students 4 Best Evidence). Stat-
istically, this can be thought of as an interaction, which may arise
when considering the relationship among three or more variables.
An interaction and describes a situation in which the effect of one
causal variable on an outcome depends on the state of a second
causal variable. (Wikipedia)

Heterogeneous treatment effects. The study of heterogeneity of
treatment effect (HTE) is the study of these differences across subjects:
For whom are there big effects? For whom are there small effects?
For whom does treatment generate beneficial or adverse effects?
Research on such questions can help inform theories about the con-
ditions under which treatments are especially effective or ineffective.
(Evidence in Governance and Politics) More formally, heterogeneity
of treatment effect is the nonrandom, explainable variability in the
direction and magnitude of treatment effects for individuals within a
population. The main goals of HTE analysis are to estimate treatment
effects in clinically relevant subgroups and to predict whether an
individual might benefit from a treatment. (Agency for Healthcare
Research and Quality)
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e Bias (statistics). The bias of an estimator is the difference between

an estimator’s expected value and the true value of the parameter
being estimated. Algorithms with high bias typically produce simpler
models. High bias can cause an algorithm to miss the relevant rela-
tions between features and target outputs (underfitting). (Modified
from Wikipedia)

* Variance (statistics) measures how far a set of numbers (e.g.,
an estimator) are spread out from their average value. Models with
high variance are usually more complex. High variance can cause
an algorithm to model the random noise in the training data, rather
than the intended outputs (overfitting). (Modified from Wikipedia)

® Bias-variance tradeoff. Ideally, one wants to choose a model that
both accurately captures the regularities in its training data (low
variance), but also generalizes well to unseen data (low bias). It is
typically impossible to do both simultaneously. Feature selection can
decrease variance by simplifying models. Similarly, a larger training
set tends to decrease variance. Adding features (predictors) tends
to decrease bias, at the expense of introducing additional variance.
Learning algorithms typically have some tunable parameters that
control bias and variance. In linear and generalized linear models,
regularization decreases model variance at the cost of increasing bias.
(Modified from Wikipedia)

* Dogmalysis. Dogma is something held as an established opinion; a
point of view or tenet put forth as authoritative without adequate
grounds. Lysis is a process of disintegration or dissolution (as of cells).
“Physicians need to experience the humility of having our ignorance
exposed. This is necessary to keep medicine science-based.” (Cliff
Reid)

* Bayesian probability is an interpretation of the concept of prob-
ability, in which, instead of frequency or propensity of some phe-
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nomenon, probability is interpreted as reasonable expectation rep-
resenting a state of knowledge. To evaluate the probability of a
hypothesis, the Bayesian probabilist specifies a prior probability. This,
in turn, is then updated to a posterior probability in the light of new,
relevant data. (Wikipedia)
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