
• Hybrid AI/ML - pharmacometrics approaches are increasingly central to 
drug development1,2, but cross-functional collaboration is often slowed by 
a terminology gap, same words different meanings. Because AI/ML 
terminology is the more widely used across industry, it is pragmatic for 
pharmacometricians to build AI/ML literacy, not the reverse

• A concise PMx-oriented glossary mapping common AI/ML terms to 
familiar NONMEM/NLME concepts. Developed iteratively at GSK from 
recurrent cross-functional communication failures.  Terms span the AI/ML 
lifecycle, mapped via (1) the nearest NONMEM/NLME analogue, (2) 
explicit non-equivalence notes for “false friends”, and (3) plain-language 
definitions.
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The hybrid AI/ML - Pharmacometrics 
Communications Cheat Sheet

SaMD, Software as a Medical 
Device.
PMx, Pharmacometrics,
VAE, Variational Auto-encoder,
GAN, Generative adversarial network

GSK AI/ML., GSK enterprise AI/ML None

“The single biggest problem in 
communication is the illusion that it has 
taken place” – George Bernard Shaw
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Cheat Sheet

Conclusions

Terminology mismatch is a practical barrier that stalls alignment and 
reduces engagement in hybrid AIML – PMx projects

A glossary that maps AI/ML terms to PMx analogues, flags false friends 
and demystifies buzz words. 

Pharmcometricians who build AI/ML fluency are positioned to act as 
translational interfaces, keeping AI/ML modelling anchored to clinical question

Background

AI/ML term PMx nearest term Notes /caveats
Weights, biases Model parameters (fixed 

effects) specific to neural 
networks

 "Bias" names a 
parameter, not a property 
of the estimator

Tensor Not used in standard PMx. 
Multi-dimensional array of 
data, parameters or model 
state variables

The general 
data/parameter container 
in AI/ML frameworks.

Embedding Latent state variable(s).  
Pretrained embedding 
models can be used to 
preprocess hi dim data.

 Not to be confused with 
ETAs, which are also a type 
of latent variable.

Foundation model No direct PMx analogue A general-purpose large 
pre-trained model adapted 
via fine-tuning or prompting 
to downstream tasks

2. Data & models

AI/ML term PMx nearest term Notes /caveats
Learning / training Estimating / fitting model

Feature Covariate

Sequence data / 
irregular timeseries

Longitudinal data

Training example A data point in the 
estimation dataset

Training set The dataset used to 
estimate model parameters

Consists of all training 
examples

Validation set Not used in standard PMx. A 
separate dataset used to 
evaluate OFV in new 
subjects to mitigate 
overfitting

 Don't confuse with 
external validation dataset 
(cf. Test set). 

Test set External validation dataset, 
used once on final model

Valued in PMx but often 
unavailable.

1. General
AI/ML term PMx nearest term Notes /caveats
Overfitting / 
high variance

Good fit to training set, but 
poorly generalises to new 
subjects. Similar to 
overparameterization

 PMx models have few 
parameters and mechanistic 
constraints limiting the capacity to 
memorise training data.

Regularisation Controlling for overfitting. 
Penalising model complexity

In AI/ML the strategies are broader 
to address overfitting - holdout 
datasets, early stopping, L0/L1, 
dropout layers, VAEs.

Loss function Objective function value (OFV) Doesn’t necessarily have to be 
likelihood based

Epoch An estimation "iteration". One 
full dataset pass

Batch Data points processed 
together, often in parallel

Forward pass Model function evaluation

Backward pass / 
back-propagation

Algorithm to calculate 
parameter gradients (e.g. in 
FO/FOCE)

Back-propagation is *reverse-
mode* automatic differentiation. 
Differs from classic NONMEM 
methods

Gradient descent Algorithms like FO/FOCE with 
iterative optimisation using 
parameter gradients

AIML variants use only 1st derivative 
(with momentum and volatility 
corrections). PMx variants use 1st and 
2nd derivatives.

Vanishing / 
exploding 
gradients

Like with FO/FOCE when 
gradients become too 
small/large to converge

In AI/ML this is generally seen as a 
structural issue to resolve.

Hyperparameters Estimation settings + other 
variables governing model 
structure (e.g. #compartments)

Usually only tracked posthoc in 
standard PMx modelling.

Hyperparameter 
optimisation

Automated search over 
hyperparameter space.

AI/ML favours Bayesian 
optimisation or random sampling 
over the stepwise methods.

Fine-tuning Not used in standard PMx. Re-
use of (often large) models

Done by estimating subsets of 
parameters on current dataset and 
fixing the rest.

3. Training

AI/ML term PMx nearest term Notes /caveats
Within distribution Same clinical setting, dosing 

range and population as the 
estimation dataset

In AIML, the domain of 
applicability is often 
narrowly dependent on the 
training set distribution.

Out of distribution 
(OOD)

Extrapolation to a new 
setting, dose, regimen or 
population

PMx routinely extrapolates 
via mechanism; pure ML 
rarely does.

Zero-shot prediction Predicting in a new setting 
with no example data from it

Pop-PK simulation into a 
new dose is zero-shot.

Black box A model whose internals are 
not interpretable

Used neutrally or 
pejoratively. PMx models 
are typically not black 
boxes by design.

4. Evaluation
AI/ML term PMx nearest term Notes /caveats
Inference / test 
time compute

$SIM. Simulating from 
the fitted model

 In AIML inference is not done on a 
parameter.  It purely means simulation. Broader 
usage of “inference” may confuse AI/ML experts

Virtual 
populations

$SIM outputs.  
Simulations from the 
estimated population 
distribution

 In AI/ML this is only possible with generative 
models (e.g. VAEs, GANs)

Digital twins $EST MAXEVAL=0. 
Posthoc 
individualised 
prediction

 AI/ML connotation: real-time, used 
prospectively. Becomes SaMD if used for 
treatment decisions.  PMx analogue is usually 
not real time and usually not SaMD

Model 
deployment

No standard PMx 
counterpart.  Similar 
to hosting a shiny 
app for your model

 A PMx models aren’t usually “deployed”. 
Usually they go into a report or regulatory 
submission answering a specific question. not a 
served, monitored, continuously-queried model

5. Inference & deployment  buzz word heavy 

Table 1: Glossary. Orange bars indicate new concepts for PMx experts. Yellow background indicates caution 
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