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Abstract: M701 is a bispecific CD3/EpCAM T-cell engager antibody for the treatment of malignant ascites.
We developed a population pharmacokinetic/pharmacodynamic (PK/PD) model to quantitatively describe and
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predict the antitumor effect of M701 in human colorectal cancer xenograft mice. We developed the M701 PK
model based on plasma concentration data after i.v. administration. A tumor growth model for human colorectal
cancer xenograft was developed to evaluate the antitumor effect of M701. We additionally simulated the inhibitory
effect of M701 on tumor volume under different dose regimens based on a PK/PD model. A two-compartment
model was developed to predict the PK in human colorectal cancer xenograft mice. The relationship between the
M701 concentration and tumor growth inhibition was characterized by a combined Simeoni tumor growth/transit
compartment model. The estimated pharmacodynamic parameters were related to the tumor growth characteristics
A0 (0.212 d*) and A, (0.044 7 cm®-d*), to the drug potency k, (0.071 5 mL-ng*-d*), and to the kinetics of tumor cell
death k; (2x10 d*). A model visual predictive check showed that both the PK model and the tumor growth model
closely fit the observed data. Simulated tumor growth after administration of M701 (0.5 mg-kg™ every 6 days and
0.25 mg-kg™* every 3 days) could be effectively inhibited. This population PK/PD model of M701 provides insight
into the antitumor effect of M701 and supports the further therapeutic development of M701.
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Figure 1  Scheme of PK-PD model of bispecific cluster of differ-
entiation 3/epithelial cell adhesion molecule (CD3/EpCAM) T-cell
engager antibody M701 in human colorectal cancer xenograft mice.
X.- Amount of M701 in central compartment; X,: Amount of M701
in peripheral compartment; V,: Distribution volume in central com-
partment; V,: Distribution volume in peripheral compartment; CL,:
Clearance of peripheral compartment
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BRSPS 70 [ AL 4
(goodness-of-fit, GOF) i ik £ il 12 Wt P&l R - it 5 784 1)
&P, A MY (observed data, OBS) Xif # 44 i
A (predictive data, PRED) F14N A& Tl 4E (individual
predictive data, IPRED) 1E &l & H 51 AifEy = x F
o PEAE S INALEL % (conditional weighted residual
error, CWRES) X} #f A& Fil il {5 PRED F125 24 Ji5 B [H]
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L i T (1] it 2 1) B A AU A 155 O, R DA A0 L4 b DA
IR T A A PR T P i 5

AW F K F AT A Ak 150 A W (visual predictive
check, VPC) 1Al #5784 (1) Tl Il £ e . VPC J& & T 154
MRS R BEAIE 7 i o ST BRI, 3 B 28 2 B £ 5
L Bl B 2300 P A4 18] A8 S5 BB AL A5 22 7 AR AL B3
3 ) 5 R U0 R T AR K 5%  50% 1 95% )iz
K AE, 45 H T A 9 5% 50% F1 95% 43 {37 £ 1) 90%
B 15 X [f] (confidence interval, Cl). 4R & ¥ WLl 1 &%
TRME DA 7R v 8 I TE — 5K B b, VP A5 5 2 1 T
PERE.

Y PK/IPDIEEV A E T PK/PD R,
A4 2575 %N MTOL X N 25 e s B /) B 30 R
P I e A B AR R R A AR T, R L AL I R 2
T BT HESR, NES Rk RR NS T
RIS F,

Table 1
pharmacodynamic (PK/PD) model

Simulated dose regimens based on pharmacokinetic/

No Amount Dosing Dosing time Route
/mg-kg* interval/d /d
1 0 (Control) 6 0, 6,12 iv
2 0.2 6 0,6,12 iv
3 0.5 6 0, 6,12 iv
4 1.0 6 0,6, 12 iv
5 0 (Control) 3 0,3,6,9,12,15 iv
6 0.1 3 0,3,6,9,12,15 iv
7 0.25 3 0,3,6,9,12,15 iv
8 0.5 3 0,3,6,9, 12,15 iv
#FR

1 HFFRBER

53 )75 AN AR L 45 w5k N 485 B e S A RS A/ R
PKEHE NG . ek £ — S AR Jy PKE Y
gt MMM S RNK 2, &S HMEHE
{H AH % 5 v 1% (relative standard error, RSE) 7£ 50%
Z W

Table 2 PK parameters of M701 in the human colorectal cancer
xenograft mice. RSE: Relative standard error

Estimate RSE

Parameter Definition

value 1%

CL/mL:-h? Clearance of central 0.039 4 8
compartment

V,/ mL Distribution volume of 1.27 28
central compartment

CL,/mL-h* Clearance of peripheral 0.096 7 14
compartment

V, /' mL Distribution volume of 0.96 46
peripheral compartment

CV of residual/% 16 36

2 MEBEREKEPK/PDERLR

i 98 AR A AR DL K 25 0 1) PK/PD A58 28 2 4
N 3PN, &SIk HAE RSEITES0% 2 N (%4
2 HUAE 30% LA ). A B L& 4 B (goodness-of-fit,
GOF) i 2 fiior, B (B 2A) Je AN (B 2B) T fi
J6 A R 5 At PR 400 G W DU AP 5 AR 43 22 L R 3 ) R
HHIR) 3 AT TE x il K 0 (1 2C J B 2D), AT R 1)
BEIEA M. MEEEIE 3 (95 1~21 %R
AN TR TN ), A A P 3 ks %) 000 4 349 R AR 4 1) 0
AR . BlRE BSR4 K (B14A).0.1 mg-kg! (K 4B).
1 mg-kg* (K 4C) M701 PK/PD 5 %1 ff] VPC 45 5 (4L
500 %) &7~ W I AE 1 5% 50% 1 95% 43 o7 HAH 1) 43
A LE TR KT . 43437 £ 1 90% B A5 DX TA] 1

Table 3 PK/PD parameter estimates of M701 in the treatment of
human colorectal cancer xenograft. 11V: Inter-individual variability

Estimate RSE v

Parameter Definition value 1% 1%
Sl d? Exponential tumor 0.212 4 6
growth rate constant
2, 1 cmi-dt Linear tumor growth ~ 0.0447 10  0Fix
rate constant
k, /d* Tumor death rate 2x10° 41 20

constant
k,/ mL-ng*-d* Drug efficacy index 0.0715 16 58
vy / cm? Initial tumor volume ~ 0.0045 10 18
CV of residual/% 45 8 —

3 PK/PDERUFEL

RIFZ 2577 2 PKIPD RS fi 8 44 3 WL B 5.
S5AffiH 1 2.0 mg-kg™ 71 & 41 FF H — k45 245 11 0
Bdls () W% 7R R PKIPD RS R IR 4 (4k) #E
AT AN IRAE, AT LTI A BT LA A0 U A AR
WO T AR A TN M AN AE R P R 4. 5B A1 5C 43 )
N4 2 1R BG D 6 R R4 25 11 [ D 3 K TR AH IR H 7 &
25 2 JE AL 0 R AR R AE K i 2R . IR LT A,
7E H 45 25570 S A0 R 16 B0, PR 45 24 77 50 2 300
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Figure 2 Goodness of fit (GOF) plot of tumor growth model of human colorectal cancer xenograft mice. A: Population predictive data versus

observed data; B: Individual population predictive data versus observed data; C: Conditional weighted residual versus population predictive

data; D: Conditional weighted residual versus time
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Figure 3 Individual predicted and observed fitted plot of tumor growth model of human colorectal cancer xenograft mice. Points, dashed

lines and lines represent observed data, population predictive data and individual predictive data, respectively. No. 1-21: Different individual

numbers
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A Control B 0.1 mgke' C  Imgkg

Prediction-corrected mice tumor volume / em’

1015 20 25 30 1015 20 25 30

1015 20 25 30

Time after dose / day
Figure 4 Visual predictive check (VPC) for rat tumor growth
model of human colorectal cancer xenograft mice for control (A),
0.1 mg-kg™(B) and 1 mg-kg™*(C) group. Points represent observed
data; three dashed lines represent 95%, 50% and 5% quantile of
observed data. Ribbons represent 90% CI on 95%, 50% and 5%
quantile of simulated data
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M701 76 £ B84 5 ik v 5t 0.3 1 F11 3 mg-kgt J& 1 PK A5
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R0 B A (0.1~2 mg-kg™h) & B4R 1 1 4 v 12
BECFF.

AW 7T N G5 i S b R A /DN BRL PR B £ 01 )
TE B R 8 0.039 4 mL-ht, 580 FEMIAHEL, BT
PRZGNTEAR Y IR T8 B R AE WK, X 3 22 i TPk
RN E RSB RGMEH (O TREKRT
70 KD FIFL A 245 ' HEWE BT o5 B4 B AT 2088 AN 1), T
SN ARG R, 19G MR LK 254 (0
M701) = B 1 78 B 42 2 it P 7 R 2 1 B A /b 3
DY EZZARN 17 SIE R, A A
o, PLR 25968 5 WnoEi A= Fe 324K (neonatal Fc receptor,
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FCRn) 45 & R4, DALk, BUA 24 400 (AR i 2 3 101 25 o
B, MR 2R T BRSNS, T R R HUE fm R0,
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Jo A AR A K ot 2 5 0 S 4R B0 K S 2R P Y K O ARFALE,
DR S A BF 7 o 348 5 - o 48 0 b o8 A AR A Kl 2R 1
Koch 5 AY11, 7 i AR KRR @013, 4l 2430k
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bR ZE KB EE ., b Semeoni 45 2 2 B T 2 56 1)
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25, BRI T R A b PR, o 73 R A K il 2k A
HIL & 1A, AR 5% PR R I AT T 25, i
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Figure 5 Simulated tumor volume of different dose regimens based on PK/PD model. A: Model validation based on observed data of

2 mg-kg™ QOD once every two days administration, line represented simulated data, point represented observed data; B: Dosing interval of

6 days; C: Dosing interval of 3 days
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