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Innovative clinical trial design for effective epidemic response

SUN Yu
Center for Drug Evaluation, National Medical Products Administration, Beijing 100022, China

Abstract: For rapidly evolving epidemics, only conducting traditional clinical trials can not get meaningful research results in time.
In the future, to better respond to epidemic outbreaks, it may be necessary to accept a flexible trial design that can bypass, accelerate,
or rearrange the traditional three clinical research stages, while at the same time complying with scientific laws related to the safety
and effectiveness of drug candidates. This article introduces 8 adaptive clinical trials for the treatment of new coronavirus diseases,
and 1 platform trial. Two hybrid designs of real world evidence (RWE) and randomized controlled trials (RCT) for vaccine
development are presented. In order to effectively respond to epidemics, innovative clinical trial design and novel research strategies
for vaccine development are encouraged. It is recommended to formulate drug development plans for future epidemic diseases in
order to conduct adaptive, continuous, and multi-regional clinical research.

Key words: epidemic; innovative clinical trial design; adaptive trial design; master protocol trial design; platform trial, hybrid
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Table 1 Adaptive clinical trials of COVID-19
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Table 2 Examples of master protocols in cancer
5044 R ik Cans 254 P93 I 25 W FE N T 29
B2225" AR e IHIEIK. 24 #EEEG00. SHDERM 186 B4R Mg & M=
OB RA RN O FFBRZE. 800 mg/d) BgoE A R 40 =15% (SWOG Fxifk
PR At B 1 50 Fofrdaa i C5I2 Ak e LA FeE vEALD
AL D
BRAF V600" AR PFM4E (] SimonWiF  AefidkJE 253 BRAF V600N 122 %M 45 8 J Y R M
DA efEAERE Bt TEGH A E ZMAERARE A(=18 (RHERECIST
R RTRL RREL O, RO SRRt ) W IMWG b ife
TPBReE AR AR e+ % & BAFIR_E 14N HBEATPRALD
WGBTS AR
NCI-Match™  HEA7<=20RG0 L SRRSO, S EER SR ORE PRl e R N (5
e RES TR ARG WH3OMIGIT T RECERER AT 35AMN: BOMTCEERE
TR RAE R T 12:(20164£5 H BIERZZ M DNA LR AR
EER IRFDA ftHERET D7 2017 4
w70 TG
BATTLE-1""" PRI TR ISR oo 2R 3R] Ml it 255 4 IR 9E 58 8 A i
it rE O GEN  GUEREE, H BREHREGFRE AL M RECISTHRifESE
ERIOELS: N P BEHL SR e R AB.KRAS/BRAF =11k &GRS FE
ORI MEGH  REVEGFRIL. 7% REMRN, L
BB E 2+l RXRs/CyclinDl &K HERAAFR A
W Kik A A7 R
I-SPY 2200 ERMEF AR, WK 2 H SR GRETAS PR3 192011 R SE A M R
FERFBNGITI OB GERN MO MAEYRREGR R
HRTLRELE RIS (THInZG; ) KRS HER2  HAR=>
Wbs B R WR12FNEYT 7%, IRSM Mamma 2.5 em )
il G S L F20I64E 10 A% PrintARITDE &tk
SURERRIE S I =& i ST 8ANRARRE
(patritumab)
Lung-MAPP"™! JRAEE LM AEN  I~INDWIGARY  ZF04Fhikgezy  SPRAfIE g IIGR  Z0R N ek
il DR N S Yo ApEICES e ZHEAL 100~170  JRALAFERALEAE
T ERE 0 L Wb MBAMBT RPN Bl AR
EWITECIR T H) g s By TG AR ImK300~
EV S A 3FAERZ F 3L ED 400

WiG J7 24 . (3) Keynote 158 i 56 1 £ T Ik 4 =
Pt (pembrolizumab) £ 5 J& il B B A & &
% (microsatellite instability high, MSI-H) S {4 Jift &
FEE Y. Keynote 158 356 .35 — AN BA 51 (BA %)
KO, 3@ A T AT MSI-H S48 838 (7« 45 BV s
Gh %A CAAE R T — N5 Keynote 164 (1] —#6
AT T iFE) . Keynote 158 IBAFI K S & X HF T
FDA it i Ik 48 . 47 (pembrolizumab) H T MSI-H &
& J8P . (4) Keynote 001 i 46 /& f FH IR 4 5
it (pembrolizumab) FE AT 1 15 0 A4 711 & 33 3 7 5
B %0 A R — T2 BA A O, 3 A

Xf 8 0 25 98 AR /N 4 i it (NSCLO) I AT T 24K
BT, B Jo K S8 Jirb g 28 R B T I PR S N o BT 7S
it T AR B 7B TE R E AR S A R 4
FUIRIEEE o 23R T P TUhN I b vt , — T2 W 4
SR, ) T2 PD-L1PH PE B A Gl b 4
it
222 SRR G BT &5l
W KA Z AR H bR s — g 88 @
o fg — AL I A 2 ARG 4, A4S 408
B EIbR B, I HARYE B B AR AR SR
BHERZIWBINGIF, H A5 280 € 5 LD hr



“assaat# Drug Evaluation Research 843555 681 202056 B - 981 -

| EN g i -
-BRAF V600 FHE: (HRE > EEE —
AR H T AT IR
HERiARJE, 960 5, N |
HW‘&(: I:IH])JU
R
% 8 JE IR M % L1307 45 993 1 B 4% 7L
HELE, o SAMASAM | g gk
3 s ]
FE R AR
JS2 st ]
A ] »| RoMLERE |
i 2 25 2%
B
G he b NN -
| ONELE |
\,jz,_EL A \[ B |
AR L R
S -
o 5 A B+ 2
T g

B 1 %R IEB7E#ET BRAF V600 2T IEEREEERH/ER

Fig.1 Vemurafenib in nonmelanoma cancers harboring BRAF V600 mutations
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Fig.2 Lung-MAP trial in patients with squamous cell carcinoma of lung

CIEZSRER S

gk 4L W 5
il 7 &= A
frridt

AR
78 4 Bl

R

/

HEATREREHS

EHFWF | >

bl

BURAHRE | p| wFge 5

!

A 5 LA AT £ X

fFm

ARER SR

lé

e He At W] & S 1
AT RAE, Bl
[ER2au)

B3 =EEFREERRTTEIXRE T (NCI-MATCH)
Fig. 3 National Cancer Institute Match Trial Scheme (NCI-MATCH)

Ja KA GERCT 3 & 2K R & I R/RWE WF 7T
U RA AR PR RCT 3 K9 B4 S K T 7T
NHE R8I RWD REER BRI IR R 45 /= .
AT 75 S 2 0 B, X R SR 1 XUR BEOK L (H
L RFT W T 5 CARVE AT dR AR AR L B
WER N BRI T A 25 0 22 2 PR AN e (5 0
U X b SRS T RE S A BRI . T R B E AR
P4, SEERHE N SCEILARIRRAT  HE 2R N oK S AR B A2

32 FxR2

T N GRORT 9 b 79 et D[] 458 B 1 I R
S5 JR B HR , AH HH T S PR S 5 e ) R AR A
/INBY T B I TR PR B 7 PR e i A% S8 1 RCT i
LHAp g REAYISLER. A S 559
NV G AR/RWE W T o 5% 28 L= 38 v 2 558 /)
(I PR 45 Jm 1647 Bl U7, 38 0 1 sl 12 WO SR I R
g5 )5 M 7E 2 5 2 W40 B 15 SR R s N



“assaat# Drug Evaluation Research 843555 681 202056 B + 983 -

——————————————————————————————

| 1. ImiEREE

----------------------- i
1 1

| REE (=5 000)

|| #h2E3T RWD BERISRLE R

| eminRgeR |

EEHA
(=10 000)

xEH |
R

| =EA (=5 000) | |
Y ewirzwiEE | |

=30 000
IEE (#=25000) J \
A RWD a4 =W
| ET RWD
\ 1 ERER
\| z®0 (=25 000) [
RWD IEFRZ R ‘
#=30 000

| UREBRIE Y seEi RWD BRIEHKES L

BEMHE

I. I, M#ERESEE
iREY R, L

B4 FRITERRE

Fig. 4 Main processes of scenario one
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Table 4 Major investigator challenges with first in human expansion cohorts
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