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1-2

1997

56
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QT/QTc
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2-1-2

2-1

3
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176
177
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181
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203

2-1-4
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2-2
2-2-1

SOP
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243
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245
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248
249
250
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252
253
254
255
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258
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2-2-2

missing

(NCAR)

ignorable

non-ignorable missing

missing completely at random

(missing at random (MAR)
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Emax
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348
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357
358

2-3-2
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359
360
361
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363
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367
368
369
370
371
372
373
374
375
376
377
378
379
380
381
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384
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forward selection
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390
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392
393
394
395
396
397
398
399
400
401
402
403
404
405
406
407
408
409
410
411
412
413
414

2-3-2

stepwise

full model estimation

Wald

Schwarz
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429
430
431
432
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435
436
437
438
439
440
441
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Predictive Check, VPC

Posterior Predictive Check, PPC
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450

451

452

453

454

2-4-1

455
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458
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460
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462
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464

465

466

2-4-2

467

468

469

470
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479
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2-4-3

(Visual Predictive Check, VPC)
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500
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504
505
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507
508
509
510
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512
513
514
515
516
517
518
519
520
521
522
523
524
525
526

3-1

3-2

Cmax

AUC Cmax/MIC AUC/MIC

Cmax/MIC  AUC/MIC

™>MIC
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527
528
529
530
531
532
533
534
535
536
537
538
539
540
541
542
543
544
545
546
547
548
549
550
551
552
553
554
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555
556
557
558
559
560
561
562
563
564
565
566
567
568
569
570
571
572
573
574
575
576
577
578
579
580
581
582

0S
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583
584
585
586
587
588
589
590
991
592
593
594
595
596
597
598
599
600
601
602
603
604
605
606
607
608
609
610

4-2

4-2.
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611
612
613
614
615
616
617
618
619
620
621
622
623
624
625
626
627
628
629
630
631
632
633
634
635
636
637
638

CTD
1
5.3.3.5
2 CID 2
2.7.2.2

3

4
4-3

CTb 5

2.5
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2.7.2

2.7.2
2.7.2.3

2.7.2



639
640
641
642
643
644
645

1-3
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646
647
648
649
650
651
652
653
654
655
656
657
658
659
660
661
662
663
664
665
666
667
668
669
670
671
672
673

ICH

1

7 3 20
1CHE2A

17 3 28

17 9 16

8 5 1

(ICHE3

ICHE4
10 8 11

25 18

430

227
0328007
ICHE2D
0916001
ICHE2E
335
24 10
494
739
672
ICHES
10 5
104

41

18

0916001

16

ICHEG



674
675
676
677
678
679
680
681
682
683
684
685
686
687
688
689
690
691
692
693
694
695
696
697
698
699
700
701

ICHE7
9 10 4 21 380
10 10 11 30 1047
E9
11 12 12 15 1334
ICHE11
12 20 1 9 0109013
ICHE15
1 13 6 1 796
2 19 9 28 0928010
24 9 5
26
3 26 7 8
4 26 4 1
Q&A
5 26 4 1
6 25 7 11 0711 1
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22

13

27

(ICHES

0109002

ICH



702
703
704
705
706
707
708
709
710
711
712
713
714
715
716
717
718
719
720
721
722
723
724
725
726
727
728
729

7 25 7 11
Q&A
8 26 6 20 0620 6
9 26 6 20
Q&A

10 27 XX XX
1 9 4 25 606 59
2 9 4 25 607

/
1 FDA:Guidance for Industry:Population Pharmacokinetics 1999,2

FDA:Guidance for Industry: Exposure-Response Relationships — Study
Design, Data Analysis, and Regulatory Appllications (2003.5).
FDA:Guidance for Industry: End- of-Phase 2A Meetings (2009.9).
FDA:Guidance for Industry (draft):Drug Interaction Studies-Study
Design, Data Analysis, Implications for Dosing and Labeling
Recommendations (2012.2)

FDA:White Paper: Chaggenge and Opportunity on the Critical Path to New
Medical Products (2004.5)

FDA Guidance for Industry: General Clinical Pharmacology

Considerations for Pediatric Studies for Drugs and Biological Products
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730
731
732
733
734
735

(draft, 2014.12)

7 EMA:Guideline on the investigation of drug interactions 2013,1

8 EMA: Concept Paper on revision of the points to consider on
pharmacokinetics and pharmacodynamics in the development of

antibacterial medicinal products and conversion to a CHVP guideline.
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736
737
738
739
740
741
742
743
744
745
746
747
748
749
750
751
752
753
754
755
756
757
758
759
760
761
762
763

adaptive design

external validation

sensitivity analysis

covariate

covariate model

cross validation

inter-individual

variability

variability / between-subject

individual parameter

empirical bayes estimates

posthoc parameter estimate

45



764
765
766
767
768
769
770
771
772
773
774
775
776
777
778
779
780
781
782
783
784
785
786
787
788
789
790
791

10

11

12

13

14

15

16

17

intra-individual variability / between-subject

variability

residual variability

error model

structural model

fixed effect

residual error

inter-occasion variability

predictive check

visual predictive check, VPC

numerical predictive check, NPC
posterior predictive check, PPC

shrinkage

n-shrinkage

e-shrinkage

stepwise covariate modeling
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792

793

794

795

796 18 outlier

797

798

799

800

801 19 parametric sampling
802

803

804

805 20 full model estimation with all inclusive covariates
806

807

808

809

810 21 bootstrap

811

812

813

814 22 bayes estimation Bayes® theorem
815

816

817 23 Forward selection

818

819
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820
821
822
823
824
825
826
827
828
829
830
831
832
833
834
835
836
837
838
839
840
841

24

25

26

27

28

29

30

backward elimination

random effect

population analysis

base model

best model

objective function value  NONMEM

-2

Monte Carlo simulation
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842
843

844
845
846
847
848
849
850
851
852
853
854
855
856
857

858

859
860
861
862

863
864
865
866

ClTb 2
100 3 12 X 5mg/kg 50kg
250mg 380
AUCyic  Tuc 2879 ng hr/mL 8.5
Cmax ng/mL AUC,.., ng hr/mL
100 387[238-588 5656[3753-8262
0 1 4 258[238-283 4794[4304-5353
1 2 9 275[247-376 4447[4139-5201
2 6 23 338[267-422 4678[3753-6187
6 13 64 411[272-588 6047[4180-8262
* [ -
NONMEM
3000 1820
52 120kg 1180 40 95kg 6500
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867
868
869
870
871
872
873
874
875
876
877
878
879
880

881
882
883

884

885
886

CL

vd

CL(mL/min) = 20.5 x kg/65 *®
CL(mL/min) = 14.7 x kg/55 **®
vd(L) = 10 + 0.5 x kg
X
350 2600
Ccr
X CL Ccr
Cmax AUC
Cmax AUC”
250mg
Ccr (mL/min) (mg) | Cmax (ng/mL) AUC (ng hr/mL)
10 Ccr 30 50 474[319-746) 3716[2143-8724)
30 Ccr 50 100 924[629-1432) 3366[2297-5045)
50 Ccr 80 250 270[186-409) 6023[4128-8783)
80 Ccr 140 250 260[181-386) 3643[2611-5296)
[90 NONMEM

50




