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Disclaimer 

 

 

 

All opinions expressed in this presentation are My personal views, and 
do not reflect the views or opinions of Novartis 
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2. PK Data flow 

2.1 Study setup 
2.2 Data collection 
2.3 PK Merge 

3 Summary 
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Agenda 
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Introduction 

§ What are Pharmacokinetics ? 

§  What the body does to the drug 

§  What Pharmacodynamics are ? 

§  What the drug does to the body 
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Question? 

Can you say something about the drug from this? 
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Question ? 

Typical concentration-time profile of an oral dose 
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In reality what kind of graph we get 



What info we loose in this graph? 
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Question? 



§ PK of a drug may depend on: 
• Formulation of the drug 
• Route of administration 
• Presence of co-administered drug 
• Ethnicity 
• And many more factors… (Don’t ask me what are theyJ) 
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PK depends on? 



 

 

 

Why do we study Pharmacokinetics in Drug 
discovery? 
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To Answer: 
 

§ How much drug gets into the body? 

§ How fast does the drug enter the body? 

§ Where does it go into the body? 

§ How the drug moves from the blood? 

§ How fast does the drug disappear? 
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      Why do we study Pharmacokinetics in Drug discovery?? 



§ Does the bioavailability of a drug change when it is given together 
with another drug 

§ What is the bioavailability of the drug in special populations? 
§ Do they need dose adjustment?  

§ How do drug concentrations change with dose?  
§ Are they proportional to dose?  

§ Are two (or more) different formulations of the same drug 
comparable 

§ Are the kinetics of drug XXX in Caucasian and Japanese subjects 
comparable?  

§ Does the intake of food have an impact on the bioavailability of a 
drug?  
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     Why do we study Pharmacokinetics in Drug discovery?? 



§ According to ICH and regulatory guidelines, it is necessary for 
companies to investigate the extent and rate of absorption, 
distribution, metabolism and excretion of drugs under development 

§ Also its part of submission package for NDA 
Refer :  The eCommon Technical Document (eCTD) 
             Sections 2.7.1 and 2.7.2 
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     Why do we study Pharmacokinetics in Drug discovery?? 



To Answer: 
 

§ How much drug gets into the body? 

§ How fast does the drug enter the body? 

§ Where does it go into the body? 

§ How the drug moves from the blood? 

§ How fast does the drug disappear? 
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Why do we study Pharmacokinetics in Drug 
discovery?? Study Types 

A-D-M-E 



§ Does the bioavailability of a drug change when it is  
  given together with another drug   
   - Drug-Drug Interaction studies 
 

§ What is the bioavailability of the drug in special  
  populations?  

•    Do they need dose adjustment?  
- Studies in special populations (elderly, children, persons with renal 
or hepatic impairment) 

§ How do drug concentrations change with dose?  
•  Are they proportional to dose?    
- Dose Proportional studies 

§ Are two (or more) different formulations of the same drug 
comparable    

-  Bioequivalence Studies 
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     Why do we study Pharmacokinetics in Drug discovery?? 



§ Are the kinetics of drug XXX in Caucasian and Japanese subjects 
comparable?  

 -  PK Bridging Studies 

§ Does the intake of food have an impact on the bioavailability of a 
drug?  

 - Food Effect Studies 
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     Why do we study Pharmacokinetics in Drug discovery?? 
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 Contribution to drug label  

§  Contributes greatly to the label once the drug has 
been approved 



What we do in the end? 
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Example of some output that we finally produce 

 Adjusted geo-mean* Geo-mean ratio* 

Parameter (Unit) Fed Fasted Estimate Lower 90% CL Upper 90% CL 

Cmax (ng/mL) 1.264 1.378 0.92 0.88 0.96 

AUClast (h*ng/mL) 225.887 230.104 0.98 0.91 1.06 

AUCinf (h*ng/mL) 252.171 255.459 0.99 0.92 1.06 
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Another example (AM SD graph) 



| Vijayalakshmi Gajulapalli | 06-Dec-2014, PhUse | PK Merge | Business Use Only 21 

Example of a simpler output (Listing) 
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PK Data Flow in PK Data Project 
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PK Data Flow in PK Data Project 

Clinical 
Database 

Bio analytical 
Database 

Prepare Datasets 
for Reporting 

Create PK TLGs 
PK Analysis 

Reconciliation 
of data 

Prepare PK 
Sample Log 

Table 
(Sample #, 

PK Collection #) 

CSR 

Data Collection 

Data Collection 

Merge Data 
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PK data flow – Protocol - Primary objective 

Example: 
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   PK data flow – Protocol - Sample collection 
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 PK data flow – Protocol - Blood Log 

§ Blood Log from Protocol: 
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  PK data flow – Protocol - Sample analyses 



§ What is in the sample? 

              (or) 

§ How much is in the sample? 

§ Analytical Methods in Drug Discovery 
-  High Performance Liquid Chromatography (HPLC) 
-  Liquid Chromatography)–Mass spectrometry (LC-MS) 

Most analytical methods designed for plasma analysis 
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 PK data flow – Protocol - Sample analyses 



 

 

 

Study Setup & Data Collection 
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§  It is essential to correctly setup the PK Sample Log Table/ 
Blood Log Table in the Protocol  
à determines how CRFs (Dose administration & Blood collection)     
will be set up 
à determines how data are stored in the clinical database 
à impacts on the data merge 

§ Unique sample number within subject 
§  Information on how to handle Unscheduled samples  
§ Unique PK collection number per dose – Key for PK 

Merge 
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Study Setup & Data Collection 
Protocol Review 



§  It is very important for the programmer and eCRF developer 
to work together and identify eCRF issues in advance 

§  In order to have a successful merge the following should be 
key while doing an eCRF 
•  Identification of trough and profile samples 
•  Identification of dose to which a sample is required to be link 
• PK collection numbers are appropriately incorporated in CRF 
   and should not become redundant  
• Period information is present in Dosage administration/Treatment 
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Study Setup & Data Collection 
CRF Review 
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Study Setup & Data Collection 
CRF- Dosage Administration page 
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Study Setup & Data Collection 
CRF – Blood collection Page 



Data ( Blood collection , PK & Dosage) 
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PK Merge 
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What is PK Merge 

§  PK merge is to combine information from two databases and 
provide the combined file to DMPK for processing 

 
§  In PK merge we need to collate information from several panels 

and prepare a dataset which contains everything together. 
Along with the Derived ELAPSED TIME  

This includes: 
 

•  Age, sex, race from - Demography 
•  Height, Weight from - Vitals 
•  Treatment/Randomization 
•  Actual Sample time from – Blood collection 
•  Dose Administration time from  - Dosage 
•  PK concentration - (LIMS) 
•  Others 

 



§  PK Concentration file has the following information: 
•  Study 
•  Subject 
•  Sample number 
•  Concentration 

§ Clinical data has the following information 
•  Study 
•  Subject 
•  Sample number 
•  Dose administration date/time 
•  Actual sample date/time 
•  Treatment 

37 

PK Merge – Key Information 
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§ Correct map of dosing time to samples is essential to 
calculate elapsed time (the time actually elapsed after 
dosing based on actual dose time and sample time). This 
information is derived in PK merge and used by PK 
scientists to calculate Tmax, AUC, t1/2, CL and all such 
parameters which depend on time 
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Question? 

Why Dose administration time is an important information in PK 
merge? 
 



Simple Merge 
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Example 

Blood collection + PK  data 
  by Subject Id, Sample No 

(Blood collection + PK data) 
+ 

Dose by Subject Id 
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Question? 

 
 
 
 
 
Subject number alone is enough for a successful 

merge with Dose administration information? 
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Single dose studies 

 
§  For single dose studies it is easy to map dose with PK 

collections because each subject has only one dose in a 
period. 

§  So period and subject number is unique key in merging 
dosing info with blood collection info 

§  For multiple dose study it does not provide a good key 

§  Next slide shows a typical problem for a multiple dose study 
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Multiple dose 

DOSE administration 

Subject Day Dose time 

1 1 19DEC:08:00 

1 2 20DEC:08:00 

1 3 21DEC:08:05 

1 4 22DEC:08:03 

2 1 17JAN:07:03 

2 2 18JAN:06:58 

2 3 19JAN:07:45 

Sample collection 

Subject Day Time Sample time 

1 2 0 20DEC:07:50 

1 2 8 20DEC:16:05 

1 3 16 21DEC:00:03 

1 3 24 21DEC:07:55 
2 2 0 18JAN:06:55 

2 2 8 18JAN:15:10 

2 2 12 18JAN:19:01 

2 2 16 18JAN:23:05 

2 3 24 19JAN:07:00 
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The Problem 

§  Inconsistent merge: sometimes we map 16 hours post 
dose to day 2, sometimes to day 1. This is not the 
intention at all 

§  Remember: Correct elapsed time is absolutely necessary 
in order to obtain correct parameter calculation. This 
drives the analysis and interpretation of the trial 

§  As a measure to ease our work we have introduced PK 
collection number 
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Multiple dose Include PK collection Number in 
the unique Key for Merging  



PK Merge 
Example: A sample is linked to multiple profiles 
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PK Merge 
Example: A sample is linked to multiple profiles 
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PK Merge - Key variables 

              PK                   Collection                Dose 
             data                     data                administration 

                                      
 Randomization              Treatment                   Vitals/ 
         data                           data                      Demo/Others   
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Subject id 
Sample No 
Analyte 
Biological Matrix 
PK concentration  
.... 
 

Subject id 
Sample No 
PK collection No 
Samples date/time 
…. 
 
 

Subject id 
<other variables> 
PK collection No 
Period 
Dose admini. date/time 
Dose Amount 
…. 

Period 
Randomization No 
Drug number 
Drug Description 
 

Subject Id 
Randomization No 
<other variables> 
 
 
 

Subject Id 
<Others variables> 
 
 
 



PK merge 
Merged data 

§ The following data are merged for analysis purposes 

| Vijayalakshmi Gajulapalli | 06-Dec-2014, PhUse | PK Merge | Business Use Only 48 

PK Merge 
File 

PK data 

Dosing data 

Collection data 

Vitals data Randomization 
data 

Derived 
data(Elapsed 

time) 

Others 



§ PK analysis forms a major part of the understanding and 
development of the Investigational drug 

§ PK of the drug will also have a big impact on the label of 
the drug once its approved 

§ The PK dataflow starts at the protocol stage 

§ Study setup needs to be planned proper 

§ Correct Dose and sample time needs to be mapped to get 
the actual Elapsed time 
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Summary 



www.fda.gov/ 
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