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Develop a conceptual understanding of quantitative systems pharmacology (QSP) and
mechanistic pharmacodynamics (PD). This module shows how pathway level models connect
drug exposure, targets and disease biology, and how these models can be used to explore virtual
patient scenarios, biomarkers, and therapy strategies for model informed decisions.

Quantitative Systems Pharmacology and
Mechanistic PD
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S e s s i o n  I n d e x

Session 1 — QSP & Systems Pharmacology Foundations Session 2 — Mechanistic PD & Model

Structure Session 3 — Scenario Analysis & Virtual Patients Session 4 — Mini Capstone: QSP

Strategy & Dossier
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QSP & Systems Pharmacology Foundations

What is quantitative systems pharmacology and where it fits

b r i d g e  b e t w e e n  P K / P D  a n d  s y s t e m s  b i o l o g y  l i n k

t a r g e t s ,  p a t h w a y s  a n d  o u t c o m e s  u s e  a c r o s s

d i s c o v e r y  a n d  c l i n i c

Key building blocks of QSP models (high level)

c o m p a r t m e n t s  a n d  s p e c i e s  c o n c e p t s  p a t h w a y

Quantitative Systems Pharmacology and Mechanistic PD —
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i n t e r a c t i o n s  a n d  f e e d b a c k  i d e a s  p a r a m e t e r s  a n d

b i o l o g i c a l  d a t a  s o u r c e s

Typical use cases for QSP and mechanistic PD

d o s e  a n d  s c h e d u l e  e x p l o r a t i o n  c o m b i n a t i o n  t h e r a p y

r e a s o n i n g  b i o m a r k e r  a n d  r e s p o n d e r  a n a l y s i s
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Mechanistic PD & Model Structure

Mechanistic PD concepts: target binding and signaling

r e c e p t o r  o c c u p a n c y  i d e a s  s i g n a l  t r a n s d u c t i o n  a n d

c a s c a d e s  f e e d b a c k  a n d  t o l e r a n c e  t h i n k i n g

Linking exposure to pathway modulation (conceptual)

f r o m  P K  p r o f i l e s  t o  l o c a l  c o n c e n t r a t i o n s  d r u g  e f f e c t

o n  k e y  n o d e s  a n d  s p e c i e s  t r a n s l a t i n g  c h a n g e s  t o

c l i n i c a l  m a r k e r s

Choosing level of detail in QSP and PD models

m i n i m a l  v s  d e t a i l e d  s t r u c t u r e s  f i t  f o r  p u r p o s e

s i m p l i f i c a t i o n  t r a c e a b l e  a s s u m p t i o n s  a n d  s c o p e
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Scenario Analysis & Virtual Patients

Using QSP and mechanistic PD for scenario exploration

d o s e  a n d  s c h e d u l e  w h a t  i f  a n a l y s i s  c o m b i n a t i o n  a n d

s e q u e n c i n g  i d e a s  e a r l y  i d e n t i f i c a t i o n  o f  f a i l u r e

m o d e s

Concepts for virtual patients and variability

v a r y i n g  p a r a m e t e r s  w i t h i n  b i o l o g i c a l  r a n g e s

http://www.nthrys.com
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h e t e r o g e n e i t y  i n  p a t h w a y s  a n d  r e s p o n s e s  r e s p o n d e r

a n d  n o n  r e s p o n d e r  p a t t e r n s

Connecting model outputs to clinical endpoints and biomarkers

m a p p i n g  s p e c i e s  t o  m e a s u r a b l e  m a r k e r s  v i s u a l

s u m m a r i e s  f o r  t e a m s  a n d  b o a r d s  c o m m u n i c a t i n g

u n c e r t a i n t y  b a n d s

S e s s i o n  4
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Mini Capstone: QSP Strategy & Dossier

Select a development or clinical question for QSP support

s u m m a r i s e  i n d i c a t i o n  a n d  u n m e t  n e e d  s t a t e  p r e c i s e

m o d e l  a s s i s t e d  q u e s t i o n  i d e n t i f y  k e y  s t a k e h o l d e r s

Outline a simple QSP and mechanistic PD strategy

s k e t c h  c o n c e p t u a l  m o d e l  d i a g r a m  l i s t  r e q u i r e d  d a t a

a n d  a s s u m p t i o n s  d e f i n e  s c e n a r i o s  a n d  o u t p u t s

Deliverables: QSP strategy slide deck and one page summary

P D F  o r  P P T X  r e a d y  f o r  M I D D  o r  P M x  d i s c u s s i o n s

t e m p l a t e  f o r  f u t u r e  Q S P  p r o j e c t s
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