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Revolutionizing Data Exploration: 
An Interactive Journey through R Shiny
What's the secret formula for transforming dose 
decision-making in the pharmaceutical industry?
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Introduction ADME

sb-peptide.com/process-development/peptide-pharmacokinetics-studies/pharmacokinetic-studies/

■ Focus on pharmacokinetics (PK) and pharmacodynamics (PD) 
- two vital areas of study that provide insights into how drugs 
interact with the human body.
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Introduction

■ Explore the key principles used in PK/PD, which are essential for the drug development to better predict 
drug efficacy and safety, and therefore improve patient outcomes.

■ R Shiny application that simulate PK data and provide an interactive visualization. It allows clinicians and 
modelers to quickly investigate multiple scenarios and get valuable insights from clinical data.

ADME

■ Focus on pharmacokinetics (PK) and pharmacodynamics (PD) 
- two vital areas of study that provide insights into how drugs 
interact with the human body.

sb-peptide.com/process-development/peptide-pharmacokinetics-studies/pharmacokinetic-studies/
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Context
Data workflow

eCRF/
non-CRF

SDTM

EX Doses
PC PK samples 
…

CDISC = Clinical Data Interchange Standards Consortium
ADaM = Analysis Data Model
SDTM = Study Data Tabulation Model
eCRF = Electronic Case Report Form

popPK datasetADAM

ADEX
ADPC
…

Doses

PK samples

popPK dataset (Population 
Pharmacokinetic Analysis)

NONMEM: modelling software
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Context
Modelling

eCRF/
non-CRF

SDTM ADAM popPK HA submissionModelling

Modelling

■ Input: popPK dataset
■ Translate ADME into a 

mathematical model
■ Fitting of the data

HA submission

■ Datasets and specifications 
■ Modelling outputs
■ TLGs

AGI, A1and A2 : amounts of drug

ka, k12, k21and k10 : rate constants

Plasma,  tissues, 
highly perfused 

organs
Gastrointestinal 

tract Other tissues
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R Shiny application
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Modelling
from the pharmacometrician

Clinical 
question

PopPK dataset

model

R Shiny application
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Modelling
from the pharmacometrician

Clinical 
question

PopPK dataset

model

Clinical trial simulations
with the model in the R Shiny app
by creating a virtual patient population

Exploration of untested scenarios, e.g.
dosing schedule, different population, 
covariates effect

R Shiny application
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Modelling
from the pharmacometrician

Clinical 
question

PopPK dataset

Decision
(based on PK thresholds/criterias)

e.g. proceed with a new treatment 
arm in the clinical study

model

Clinical trial simulations
with the model in the R Shiny app
by creating a virtual patient population

Exploration of untested scenarios, e.g.
dosing schedule, different population, 
covariates effect

R Shiny application
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Safety use case
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Safety use case
Dose administration duration

FDA question: Demonstrate on the study population how much infusion duration 

    can be reduced (IV) without worsening the safety, Infusion Related Reaction (IRR)
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Safety use case
Dose administration duration

FDA question: Demonstrate on the study population how much infusion duration 

can be reduced (IV) without worsening the safety, Infusion Related Reaction (IRR)

Outcome: FDA agreed to continue in Phase 3 with this lower infusion duration 

R Shiny app contributed to not run a clinical study to test these scenarios
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Efficacy use case
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Efficacy use case
Treating infection disease

Goal: Propose a dosing schedule, that ensures 90% of patients to have a minimum concentration

 above the efficacy threshold (Cmin ≥ 150 ng/ml)
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Efficacy use case
Treating infection disease

Goal: Propose a dosing schedule, that ensures 90% of patients to have a minimum concentration

above the efficacy threshold (Cmin ≥ 150 ng/ml)

Outcome: Impact on the dose decision-making: 

Selection of a Phase 3 study with a dosing schedule of 825 mg, twice a day
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Conclusion
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Conclusion

■ As Data Scientist, we develop R Shiny apps for clinical trial simulation to support dose 
decision-making in clinical studies

■ Powerful tool to enhance communication with Clinical teams of our modelling results, 
interface between clinical team and data scientist/modeler

■ Very helpful for flexible and real time clinical data simulation that guides dose decision-
making

■ Illustrate drug efficacy and safety in clinical studies, gives us clear idea on how to 
plan/extend clinical studies

■ Shiny apps and its interactive visualization are more and more used across the 
Pharmaceutical industries

Be
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