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• The study of the interactions between drug and the body. The interactions 
include absorption, distribution, metabolism, and excretion

• PK analysis not only guides drug development but also recommends the 
tailored dosing for individual therapeutic area

• The PK results are influenced by several factors such as physical 
environment, formulation, administration route, subject’s health 
condition, covariates such as subject’s age, sex, weight 

WHAT IS PHARMACOKINETIC (PK) ?
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• SIMPLE AND ROBUST

• USES GRAPHICAL TECHNIQUES TO

DISPLAY THE RESULTS

• INDEPENDENT OF MODEL

• NOT USED FOR PREDICTIVE WORK

• ANALYSIS TIME IS SHORT

• USES DATA SETS FROM PHASE I

STUDIES

INDIVIDUAL PK DATA SET FEATURES
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AUC= Area under curve
Cmax= Maximum concentration
Tmax= Time at the maximum concentration



• Study of plasma drug concentration between subjects across multiple 
clinical studies when standard dosage regimens are administered.

• nonmem®  is one of the tools for pop pk modeling and simulation activities  
necessary to assess drug safety, efficacy, and dose-concentration 
relationship in target population.

• Pop pk reports have become an integral part of regulatory submissions. 

WHAT IS POPULATION PK ( POP PK)?
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• ROBUST

• EVALUATES ENTIRE POPULATION                   

ACROSS STUDIES

• DESCRIPTIVE AND PREDICTIVE

• DETERMINES CLEARANCE AND 

VOLUME OF DISTRIBUTION

• DETERMINES EFFECTS OF 

COVARIATES SUCH AS AGE, SEX, 

WEIGHT

• ANALYSIS TIME IS LONGER

POP PK DATA SET FEATURES
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REQUIRED 
COMPONENTS

1. Dosing data
2. PK concentration data

OPTIONAL
COMPONENTS

1. Lab data
2. Biomarker and efficacy data
3. Demographic data
4. Concomitant medication data
5. Adverse event data

STANDARDS 1. SDTM PC is in one record per subject per time point
2. Analysis - ready ADPC is based on BDS structure of CDISC ADaM
3. No CDISC ADaM standards are available for pop pk data sets

VALIDATION 1. Ensures that data is accurate and complete
2. Imputation rules for missing and partial data are provided in the study documents
3. Create independent validation code and include proc compare

POP PK DATA SET COMPONENTS, STANDARDS, AND VALIDATION



HIGH LEVEL PROCESS FLOW
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PK Analysis Plan PK Specs
NONMEM® - ready Population PK 

Data Set

Protocol RAPeCRF Mock Shells > ADaM Specs 
>ADaM Data Sets

Raw Data Sets 

SDTM Specs > SDTM Data Sets 



DATA SOURCES AND PROCESS FLOW
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Notes:

PK concentration data pre-database freeze (dbf)
• subject numbers get scrambled
• Concentration free pre-programming

PK merge
• PK CRF data is merged with PK concentration data by 

sample id

Final adpc data set can be created after dbf once the 
study is unblinded and PK concentration results are 
available.



Example of a pop pk data set
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Optional components:

• Adsl( demography): subjid, 
age, sex, race, ht, wt, bmi

• subuse (substance use):
smoke

• adcm (concomitant 
medication):
cmed

• adlb (Laboratory): used to 
derive baseline serum 
creatinine clearance (crcl)



Example of a pop pk data set
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Required components: NONMEM® specific 
variables

• id – subject identifier

• evid – event id

• mdv – missing data value

• cmt – compartment code

• amt – amount of drug administered

• rate – rate of drug infusion

• ii – inter-dose interval

• ss – steady state data item



Example of a pop pk data set
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Required components: time dependent 
variables

• Datetime – date and time of record

• nomt – nominal time since first IP 
(investigational product) dose

• nomtld – nominal time since last IP 
dose prior to sample

• Rtfd – relative time from first IP dose 
to current sample time

• rtld – relative time from last IP dose 
to current sample time



Drug concentration vs. nominal time by age
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Relationship between creatinine clearance and bmi by sex
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Data set inconsistencies

1. Inconsistent structures and formats
2. Lack of consistent industry wide standards

Frequent changes in data set specification

1. Specification is created from protocol and ecrf before the real data is available
2. The initial specification does not cover all data scenarios. 
3. Changes in source data, rules, and definitions

Availability of concentration data

1. PK concentration data is available only after DBF.
2. prepare program codes using dummy data and get familiar with the real data as soon as it is available
3. The cdm activities are not aligned with pop pk data development timelines

Challenges from programming perspective
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Data processing time

1. The volume of the data  
2. Complex algorithms

Scrambling

1. Unrealistic data
2. Initial setup is time consuming
3. Requires extra resources from multiple functions

Challenges from programming perspective
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THANK YOU!


