
In vivo Pharmacology



What is in vivo pharmacology?
The study of the biological effects of a compound in a living 

organism



Using research animals is



Why is it scientifically important to include in vivo 
pharmacology in drug discovery?

ⓘ Start presenting to display the poll results on this slide.



Why is it important to include in vivo 
pharmacology in drug discovery?

Challenging to reproduce in a test tube



What is a biotech or pharmaceutical 
company's primary goal ?

ⓘ Start presenting to display the poll results on this slide.





Poll Question

True or False ?

A good predictor of clinical efficacy (i.e. ,the drug 
will cure or decrease the effects of the disease) is 

how it performs in an in vivo disease model ?    



Poll Answer

True or False ?

A good predictor of clinical efficacy (i.e. ,the drug 
will cure or decrease the effects of the disease) is 

how it performs in an animal disease model ?    



Animal Disease Models Poorly Predict 
Efficacy in Humans

10Nat. Rev. Drug Discov.  2014 Jun; 13(6):419-431
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Animal Disease Models Poorly Predict 
Efficacy in Humans
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• Genetic
• Surgical Manipulation
• Mimic a chronic condition in an acute time-frame.
• Apply animal behavior to a human behavior.

=≠

? Why use them ?



EXAMPLE: Use of a Mouse Model to 
Optimize Therapeutic Index.



CETP-Drug Target Background

LDL HDL

CETP Catalyzes the conversions of HDL to LDL

Inhibit CETP Increase HDL Protect from CVD 

“BAD” “GOOD”

Increase HDL Protect from CVD 

X

Rodents do not express CETP



EFFECTS OF TORCETRAPIB IN PATIENTS AT 
HIGH RISK FOR CORONARY EVENTS.

N Engl J Med. 2007 Nov 22;357(21):2109-22. Epub 2007 Nov 5

Highlights of ILLUMINATE TRIAL :
• Stopped ~1 year increased risk of mortality and morbidity 
• Torcetrapib + atorvastatin (Lipitor), raised HDL-C by 72% and reduced LDL-C 

25%  vs. atorvastatin alone
• 25% increase in CV death, 58% increase in overall mortality
• Increase in aldosterone following three months
• Increase in serum sodium and decrease in serum potassium.
• Could not rule out that CETP inhibition was not the cause of the adverse 

events of torcetrapib.

ILLUMINATE Trial: 1st CETP inhibitor to Reach 
Clinical Trials
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https://www.ncbi.nlm.nih.gov/pubmed/17984165


Experiments to Establish a Mouse Aldosterone  
Platform using CETP Transgenic Mice
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Able to measure changes aldosterone in CETP-tg mice using a protocol suited to support the 
scale of a lead optimization drug discovery program.
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Therapeutic Index
The difference between of the amount of drug that causes the therapeutic effect to the amount 
that causes toxicity.

 Therapeutic effect= CETP inhibition
 Toxicity= aldosterone NOEL

(CETP 
Inhibition)

(Aldosterone)

Drug Concentration

Ef
fe

ct

ED 50: The amount of drug that causes a 
therapeutic effect in 50% of a population.

TD 50:The amount of drug  that causes a 
toxic effect in 50% of the studied 
population 



Poll Question #2

Which is the less risky drug candidate? 
A.

B.



Poll Answer

A.

B.

√



Example: Use of in vivo pharmacology to determine 
therapeutic index
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Which is less risky to move forward in the 
drug discovery process? 

ⓘ Start presenting to display the poll results on this slide.



Estimate TI by Incorporating CETP inhibition 
measurement
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• Estimate index between CETPi (therapeutic effect) and aldosterone NOEL (toxic effect).
• Index used to prioritize compounds.
• >250 compounds screened using this methodology.
• Program reached milestone 3 months ahead of schedule.



How did in vivo pharmacology help to advance 
the CETP inhibitor drug program?

Prioritize compounds based on their CETPi-
Therapeutic Index.
Reduce the risk that a preclinical candidate would 
not carry the unwanted properties of torcetrapib.  

22


	In vivo Pharmacology
	What is in vivo pharmacology?
	Using research animals is
	Slide Number 4
	Why is it important to include in vivo pharmacology in drug discovery?
	Slide Number 6
	Slide Number 7
	Slide Number 8
	Slide Number 9
	Animal Disease Models Poorly Predict Efficacy in Humans
	 Animal Disease Models Poorly Predict Efficacy in Humans
	EXAMPLE: Use of a Mouse Model to Optimize Therapeutic Index.
	Slide Number 13
	Slide Number 14
	Experiments to Establish a Mouse Aldosterone  Platform using CETP Transgenic Mice
	Therapeutic Index
	Slide Number 17
	Slide Number 18
	Example: Use of in vivo pharmacology to determine therapeutic index
	Slide Number 20
	Estimate TI by Incorporating CETP inhibition measurement
	 How did in vivo pharmacology help to advance the CETP inhibitor drug program?

