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5  

 

 

ICH  

1 7 3 20  227  

ICH E2A  

2 17 3 28  0328007  

ICH E2D  

3 17 9 16  0916001 0916001  

ICH E2E  

4 8 5 1  335  

ICH E3  

5 6 7 25  494  

ICH E4  

6 10 8 11  739  

672  

ICH E5  

7 9 3 27   

430  

ICH E6  

8 5 12 2  104  

ICH E7  

9 10 4 21  380  ICH E8
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10 10 11 30  1047  

ICH E9   

11 12 12 15  1334  

ICH E11  

12 20 1 9  0109013 0109002  

ICH E15  

13 21 7 7  0707 3  

ICH M4 M8  

14 30 1 18  0118 1  

ICH E18  

15 29 12 27  1227 5  

ICH E11 R1

 

 

 

1 13 6 1  796  

 

2 19 9 28  0928010  

 

3 25 7 11  0711 1  

 

4 26 4 1  0401 1  

 

5 26 6 20  0620 6  

 

6 27 4 27  0427 1  
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7 27 12 25  1225 10  

 

8 30 7 23  0723 4  

 

 

 

1 29 6 8  608 1  

 

2 29 6 8  608 1  

 

 

/  

1 FDA: Guidance for Industry: Population Pharmacokinetics (1999.2) 

2 FDA: Guidance for Industry: Exposure-Response Relationships – Study Design, Data 

Analysis, and Regulatory Applications (2003.5). 

3 FDA: Guidance for Industry: End- of-Phase 2A Meetings (2009.9). 

4 FDA: White Paper: Challenge and Opportunity on the Critical Path to New Medical 

Products (2004.3) 

5 FDA: Guidance for Industry: General Clinical Pharmacology Considerations for 

Pediatric Studies for Drugs and Biological Products (draft, 2014.12) 

6 EMA: Guideline on the clinical investigation of the pharmacokinetics of therapeutic proteins 

(2007.7) 

7 EMA: Guideline on reporting the results of population pharmacokinetic analyses 

(2008.1) 

8 EMA: Guideline on the use of pharmacokinetics and pharmacodynamics in the 

development of antimicrobial medicinal products (2017.2) 
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6.  

 

1  

1 population analysis

 

 

2  

2 structural model

 

3 inter-occasion variability

 

4 intra-individual variability / within-subject variability

inter-occasion variability

residual variability  

5 inter-individual variability / between-subject variability

 

6 outlier

 

7 covariate
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8 sensitivity analysis

 

9 base model

 

10 final model

 

11 error model

 

12 residual error

 

13 individual parameter

empirical Bayes estimates posthoc 

parameter estimate  

14 forward selection

 

15 backward elimination

 

16 stepwise covariate modeling
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17 full model estimation with all inclusive covariates

 

18 bootstrap

 

19 random effect

 

20 shrinkage

η-shrinkage ε-

shrinkage  

21 predictive check

visual 

predictive check VPC

numerical predictive check NPC

posterior predictive check PPC  

22 external validation
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internal validation  

23 cross validation

 

 

3  

24 parametric sampling

 

25 stochastic simulation

 

 


