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Abstract ;

Chinese volunteers to evaluate its safety, tolerability pharmacokinetics

Objective  This current study was conducted in healthy
and immunogenicity profiles of recombinant human interferon beta — 1b
(rIFN B - 1b) by subcutaneous administration ( SC). Methods The
clinical study included four single — dose (SD) cohorts and one multiple
—dose (MD) cohort. The single — dose part was designed as a double —
blind, randomized, placebo — controlled, dose — escalation (4 — 16 MIU
dose range ) study. Eight participants enrolled in each single — dose
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cohort were allocated (3:1) to receive either rfIFN 8 — 1b or placebo. The multiple — dose cohort was mainly designed
to assess the pharmacokinetics and immunogenicity profile of rfIFN B —1b, with 8 MIU dose for eight consecutive days
in eight healthy volunteers. The blood concentration of rIFN @ — 1b and the titre of anti — drug antibody (ADA) were
quantified by a validated enzyme — linked immunosorbent assay ( ELISA). Pharmacokinetic parameters were calculated
using a non — atrioventricular model with the WinNonlin software. The safety monitoring was carried out across the trial.
Results All 40 healthy participants enrolled and completed the trial. In 4, 8, 12 MIU SD groups, the C,  were
(63.18 + 34.64 ), (125.17 = 59.19) and (214.00 + 89.02) pg - mL™',
(3247.63 £1 842.60) . (7 903.33 £3 427.03) and (9 740.00 +2 333.47) h - pg - mL~", respectively; AUC,_ .
were (4374.00 +1087.74) (8 861.67 £3 677.13) and (10 528.33 +2344.60) h - pg - mL™", respectively. The

mean C

max

respectively; AUC,_, were

of rIFN B —1b approximately increased linearly with dose — relationship in the SD group (4 —12 MIU) and
the mean AUC,_, and AUC,__ showed the similar treand. The median ¢, ranged from 5 to 12 hours in the SD groups.
The median ¢

max

was 4 hours in the MD group and no increase of the titre level of anti — drug antibody was found. The
elimination half —life (¢,,,) was similar in all dose groups, approximately 50 hours. No serious adverse events occurred
and all adverse events returned to normal or baseline level. The common adverse events were mainly influenza — like
illness, injection site adverse reactions and fever, all of which were graded as mild (Grade 1) or moderate ( Grade 2).
Conclusion The rIFN B — 1b showed safe and well — tolerated in single and multiple doses cohorts of this study.

Systemic exposure of IFN B —1b increased with dose — relationship in the single — dose group. These findings support

the necessity for further clinical studies.

Key words: recombinant human interferon beta — 1b; safety; tolerability; pharmacokinetics; immunogenicity
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G B HN E.40 Jift ( Chinese hamster ovary cells, CHO ) 4
MuZeak i EH N KR TFN - B,

Z kAT AL ( Multiple Sclerosis, MS) J&— it X
M RGN B B e M, & m LT A, B A
IRIBYT LA G fifk 285 e AR R AR A SR A i 38 Ry
FHtE B - Ib(interferon B - 1b, IFN B - 1b) 7] Jik 2%
MS HB2 i B AL, AR 7 3, 7E I K B C 2 0
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SP1 R G52 I R AL KA JF 40 Mo 1 H 2 45032 4 [l
15 (4 — parameter logistic ,4PL) #47HrAE HHZEFL 5,
FUERBCH Y 4Rl 72 K Response = (Min — Max
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(B P AE A SR, 38 A ol TSR vk
JE o B R o A0 B 45 R it 4% B0 B AR v s s T
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(20 ~25 C) JICE 4 h J5RoE s AP E Fa 8 T  FF 5 52 %
ELISA AiAbHS , Z00CE 2 h WG s KIS R e vk -
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R4t 22 B AE +30% LAN) o
6 GEEFEETEM
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UEBHPERE T8 B i R i e R R A5 5 ) 1 55
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RIGIIRITEAL A B3R 2 e R kA
BRI E] LR [A] K 5 6 25 W A S 5 ES
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I (MedDRA22. 0 8 DL b A 47 4t 5
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8 AR AFESZITEMNRERET

%] Phoenix WinNonlin Version 6.4 % {4: F3E 5
FRANE (NCA B MR 258 #2801 SAS
9. 4 JRAGH A Hrii e s i iR tESe T, S
PSR A PR 22 v 75 B/ ME A EROR
(B BRSBTS AR L o

ARG 250 B B AR ST I £ PK 240 C,,,
AUC,_ AUC)_, oty ZIREE 2 PK ST A 32 5
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AU AUC C,, FIFRI AR, B H) 90% By EPEIX
)45 1. 000 NPHERF G L2531 E

76 MD 20+ () D1 Al D15 AR 455 ADA RGN 45 5%,
ARG EARZTE IR AL R R N dm e N & A 118

# R

1 — A

AL 40 5230 AE IR E O 21 ~44 % B
JEHE N 150.0 ~ 184.5 cm, BMI 35 [ Jy 19.0 ~25.9
PN 27.5% , U0 S e 92.5% .
A AL 40 B 3738 ¥ 58 R 56, BN D 44 M

kg - m~

HEELML, AR RME O SRR ER A H(safety analysis set, SS) . &5 4 52 i F Loy
AL, SO E IR EUARAE , LR T I e A A oL AR 1
F1 IR AL H ARG E RSO (x £ 5)
Table 1 Demographic characteristics of volunteers in the single — dose and multiple — dose groups (x £s)
4 MIU SD 8 MIU SD 12 MIU SD 16 MIU SD 8 MIU MD

[tem

T(n=6) C(n=2) T(n=6) C(n=2) T(n=6) C(n=2) T(n=6) C(n=2) T(n=8)
Age (year) 31.67(8.69) 32.50+7.78 30.50£8.71 23.50+6.36 27.17 +4.45 20.50+0.71 31.33+8.04 31.50+0.71 21.38+3.16
Height(cm) 170.50(11.52) 176.25 £2.47 168.75 +£9.85 162.50 £9.90 169.25 +5.77 166.00 £8.49 165.75+9.34 170.00 +1.41 167.38 +9. 14
Weight (kg) 60.15(12.77) 63.00+3.54 68.27+8.13 58.90+3.82 65.92+5.95 58.55+1.06 62.58+8.81 59.10+3.25 59.96 +5.67
BMI(kg - m~2) 22.57(2.19) 20.30+0.57 24.00+2.10 22.30+1.27 23.05+2.24 21.30+1.84 22.67+1.28 20.45+0.78 21.45+2.15
Sex (' male/female ) 4/2 2/0 4/2 171 5/1 171 472 2/0 6/2
Ethnic( Han/Others ) 6/0 2/0 6/0 2/0 5/1 2/2 6/0 1/1 7/1

SD: Single dose group; MD: Multiple — dose group; T: Treatment group ( rIFN 8 —1b); C: Control group ( placebo) ; BMI:Body mass index
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Figure 1

The mean semilogarithmic concentration — time curve

of the recombinant human interferon beta — 1b after a single dose

2.1 BAF|E2H (single —dose, SD)

18 ZZE 3 R P ST A AN TR
B — 1b, TEA A HE4L (4 MIU .8 MIU #1 12 MIU) f
sl 1 SRR 2,

TERF R 4 MIU ~ 12 MIU I, 2583 1% 2
B C,. AUC,_, AUC,_, 57 By 1L T7 FE A5 B
19 90 % & 45 DX [] 55 T+ 55 H 1) 0 e DX ) 40 58 S, 3%
WY 26 1 3l J 2% FR AR AS WA, 3 L3R 3. 4 MIU
(SD) 8 MIU(SD) FI 12 MIU(SD) #Y Ifil £ € £ - 31]
BT 25530 P B35 <0.000 1,0.002 6, <0.000 1,
11 <0. 05, B B IRHBALE GE 27 o [ R4
b {H 1 95% B AF X[ 458 (-0.25 ~ -0.13)
(-0.57~ -0.15) . ( -0.59 ~ -0.25),95% CI ¥y~
50, BB =SR2 4 ~ 8 R 2T I 25k i 1Y
2.2 %5£48 (multiple — dose, MD)

8 MINEEL:8 HE TS HEHANTIER B -
1b 8 MIU J5,Ra(C,, )¥J{EH} 1.90 0. 58,25 T 250 H
30.72% ,Ra (AUC) Yy {H Jy 2.47 +0.87, 7 R R E N
35.23% ., HABSHEIL R 4,

K2 HHIEA(SD) B NENEHANTIR B - 1b WGl =S K

Table 2 Single — dose pharmacokinetic parameters of recombinant human interferon beta — 1b by SC in healthy volunteers

PK parameters AMIIU (n=6) 8MIIU (n=6) 12MIIU(n =6)
Tax (B) 5(4-12) 12(4 -24) 6(4-12)
Cpo (pg - mL™1) 63.18 £34.64 125.17 £59. 19 214. 00 =89. 02

AUCy_,(h - pg + mL™")
AUCy_,, (h - pg-mL™")
Vp(mL < 1U - pg™")

3247. 63 +1842. 60
4374.00 +1087. 74
79420. 00 +40278. 74

A, (17h) 0.01 0. 00
t1, (h) 54.54 +13.25
CL/F(mL+ IU - pg™' - h~1) 964. 80 +255. 63
AUC gy (%) 12.21 +5. 14

9740. 00 +2333. 47
10528. 33 £2344. 60
78000. 00 +26712. 62

7903. 33 +3427. 03
8861. 67 +3677. 13
79250. 00 +39965. 22

0.01 =0.00 0.02 0.0
51.38 £12.45 44. 68 6. 65
1080. 83 +556. 85 1194. 33 +£299. 96
11.13 +4. 64 7.66 £3.82

R3 PFIRAPLAE R R

Table 3 Exploration and analysis of linear pharmacokinetics characteristics of single administration

B(90% Confidence

Conclusion for linear

PK parameters v B By interval ) proportionality
Ln(AUG,_,) 3 0. 80 1.20 1.45 (0.62 -2.28) Uncertainty
Ln(AUC, _.. ) 3 0.80 1.20 0.81 (0.49 -1.13) Uncertainty
Ln(C,0) 3 0.68 1.33 1.25 (0.73 -1.78) Uncertainty

The independent variable is dose, and the dependent variables are AUC,_,, AUC,__ and C

max 3

The reference interval for pharmacokinetic characteristics is:

(BL, BU), BL=1 +In0L/Iny; BU =1 +In6U/Iny; Among them, y = the maximum dose of the test drug/the minimum dose. For AUC,_, and AUC,,_,, , 6L =

0.8,0U =1.25; for Cmax, =0.7, =1.43. Ln:natural logarithm.
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Table 4 Multiple — dose pharmacokinetic parameters of recombinant human interferon beta — 1b by SC in healthy volunteers

PK parameters 8MIIU (n=8) PK parameters 8MITU (n =8)
Ta (h) 4(0.5-12) A, (1/h) 0.01 +0. 00
Ca s 231.25 +£85.06 ty 5 (h) 51.45+15.72
Conan,s (pg - mL 1) 283.25 +89. 16 CL./F(mL-1U - pg™' +h~") 1603. 63 +545. 84
Coin (pg + mL7") 178.20 +73.33 AUC g gy (%) 1113 4. 64
AUCy_, o (h + pg - mL™") 7903. 33 +3427. 03 DF(%) 448.23 +11.59
AUCy_,, ,,(h - pg-mL™") 8861. 67 +3677. 13 Ra(C,,,) 1.90 +0. 58
AUC,(h-pg-mL™") 5555. 00 +2042. 45 Ra(AUC) 2.47 £0.87

V,p(mL -« 10U - pg~") 119925. 00 +51386. 01

3 EREME

FirE AN 8 Bzl a1 (12, 50% )
ZARH T Dayl 252570 B T Hu bk ADA g fH
PE; 4524 )5 Day 15 AR ADA RGN R 25, i 25 2
J& ADA BT =4 0.00 % .
4 T

ARG 25 e s I O A o T SR Y 32 19
TR IR A 22 191(22/24,91. 7% ) 8 K
AN RFE XTI IEAT 4 4] (4/8,50. 00% ) 321X K&
AR, g .4 MIU Fl&44 6 1(6/6,
100.00% ) 32 ik K A A B FH AR IR N Bl (376,
50% ) . &k # (376, 50% ) . T 5 AL BN (576,
83.33% ) . R (1/6,16.67%) ;8 MIU | & 41
4 i1(6/6,100.00% ) 2135 & HEA R FAFARICH K4
(2/6,33.33% ) JiJEFE SV (4/6,66. 67% ) 3 AL
R (6/6, 100.00% ); 12 MIU %] & 41 & 6
(100.00% ) 3Z ik # K HEA B FAFMKIR N K4 (2/6,
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