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PK/PD in Drug Discovery 
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Lead Optimization Process 
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Lead: 

• How is PK related to 

Efficacy? 

• Optimum PK = Optimum 

Efficacy? 

• Quantitation of PK/PD 

 Dose? 
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 Duration? 
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Intrinsic Pharmacodynamics 

Intrinsic Efficacy [Emax] 
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In vivo  
1. What dose? 

 Dose (PK) response 

2. What frequency? 

 Time course of 

response  

3. Duration of dosing to 

achieve maximum 

effect? 

 Based on 1 and 2 

Emax and EC50 in vivo  
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TUBERCULOSIS: DISCOVERY OF 

ANTI-TB COMPOUNDS 
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Murine Model : Tuberculosis 

M. Tuberculosis [H37Rv] 

Bacteria/lung ( 3 weeks) 

Aerosol infection 

4 week post infection 

Treatment  : 3 - 4 weeks  

Termination: lungs homogenized, plated 

6 Jayaram et al. Antimicrobial Agents And Chemotherapy, July 2003, p. 2118–2124 

PK/PD Based Evaluation of 
compounds 
 
 SOC Drugs - Rifampicin, INH  

: PK/PD = AUC/MIC 
 
 Four Fluoroquinolones 

• Analogues 
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Potency, PK : Fluoroquinolones 
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Shandil et al Antimicrobial Agents And Chemotherapy, Feb. 2007, p. 576–582 

• Moxifloxacin (MFX) 
• Sparfloxacin (SPX) 
• Ofloxacin (OFX) 
• Ciprofloxacin (CIP) 

Oral  Plasma PK in Mice 
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PK/PD Relationships 

 AUC/MIC correlated with Efficacy 

 Different Efficacies  

  Similar Potencies 

8 Shandil et al Antimicrobial Agents And Chemotherapy, Feb. 2007, p. 576–582 
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In vitro-in vivo Pharmacodynamic Correlations 
Broth
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Learning from 

Fluoroquinolones: 

 

 Plasma PK + 

intracellular kill 

predictive of 

efficacy 

 

 Emax different 

but EC50 similar 

for members of 

same class 
 

Conclusions: 

 Design analogues based only on MIC, intracellular potency and PK 

 All compounds need not be tested in lengthy animal model: Quicker turnaround 

 PK/PD approach saves time and resources for optimization phase 
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Advantages of Intrinsic Pharmacodynamics 
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• Rank order compounds based on Intrinsic 

Efficacy - Emax, EC50 

 

 Factors PK and PD properties of 

compound 

 Best PK ≠ Best Efficacy? 

• Predicting effect of subsequent compounds [LO phase] 

based on PK  & Potency  

 compounds from same class act on same target  

 Useful for long term efficacy models 

• Scalability of PK/PD to Humans 

  Set Exposure and Dose needed to achieve 

maximum efficacy in the Clinic 
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