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ABSTRACT

Introduction: Tumor biopsies for detecting
epidermal growth factor receptor mutations
(EGFRm) in advanced non-small cell lung cancer
(NSCLC) are invasive, costly and not always feasible
for patients with late-stage disease. The clinical
utility of the cobas® EGFR Mutation Test v2 with
plasma samples from patients with NSCLC at
disease progression following previous EGFR-
tyrosine kinase inhibitor (TKI) therapy was
investigated to determine osimertinib treatment
eligibility.

Methods: Matched tumor tissue and plasma
samples from patients screened for AURA extension
and AURA2 phase Il studies were tested for EGFRm
using tissue- and plasma-based cobas® EGFR
Mutation Tests v2. Plasma test performance was
assessed using the cobas tissue test and a Next
Generation Sequencing (NGS) method (MiSeq,
lllumina Inc.) as references. Objective response rate
(ORR), measured by blinded independent central
review, was assessed in patients receiving
osimertinib with a plasma T790M mutation positive
status.

Results: During screening 551 patients provided
matched tumor tissue and plasma samples. Pooled
analysis of positive and negative percent
agreements (PPA and NPA) between cobas plasma
and tissue tests for T790M mutation detection were
61% and 79%, respectively. Comparing cobas
plasma test with NGS demonstrated PPA and NPA
90%. ORR was 64% (95% CIl: 57-70) in T790M
mutation positive patients by both cobas tissue and
plasma tests.

Conclusion: The cobas plasma test detected the
T790M mutation in 61% of tumor tissue T790M
mutation positive patients. To mitigate the risk of
false negative plasma results, patients with a
negative plasma result should undergo a tissue test
where feasible.

TOm TAT

Gi6i thigu: Sinh thiét mé dé phat hién dot bién
EGFR & bénh nhan ung thw phdi khong té bao nhd
(UTPKTBN) giai doan tién xa |a tha thuat xam lan,
tbn kém va cé nhiéu han ché nhat 1a & bénh nhan
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giai doan muén. Viéc s&r dung hé théng cobas phién
ban 2 dé phat hién dot bién EGFR trong mau huyét
twong & nhirng bénh nhan UTPKTBN tién trién sau
diéu tri v&i EGFR TKI dwoc khdo sat dé xac dinh
diéu kién diéu tri véi osimertinib.

Phuwong phap: Bénh nhan dwoc sang loc tir cac
ngh|en cu pha Il AURA mé rong va AURA2 cung
cap ca mau mé va mau huyét twong dé xét nghiém
dot bién EGFR st dung hé thong cobas phién ban
2. Gia tri cta xét nghiém mau huyét twong duwoc
danh gia théng qua xét nghiém tham chiéu bédng mau
mo (Cobas) va phwong phép giai trinh tw gen thé hé
mé&i (NGS) (MiSeq, lllumina Inc.). Ti I&é dap tng
khach quan (ORR) - danh gia bdi trung tam kiém
soat dir lieu doc 1ap mu, dwoc st dung dé danh gia
bénh nhan dung osimertinib cé dot bién T790M trén
mau huyét twong.

Két qué: C6 551 bénh nhan dwoc sang loc cung
clp dwoc cd mau md 1an mau huyét twong. Phan
tich gép cho thay ti Ié phan tram phu hop dwong tinh
va am tinh ( PPA va NPA) gitra xét nghiém mau
huyét twong va mau mé dung hé théng cobas twong
&ng 12 61% va 79%. D6i véi mau huyét twong, hé
théng cobas v&i NGS cho ti 1é PPA va NPA =90%.
ORR la 64% (khoang tin cay 95%: 57-70) & bénh
nhan cé dot bién T790M du xét nghiém bang mau
mé hay mau huyét twong bang hé théng cobas.

Két luén: Xét nghiém mau huyét twong bang hé
théng cobas phat hién dot bién T790M trong 61%
trwong hop cé dot bién T790M trong mau mo. Dé
gidm nguy co &m tinh gia, bénh nhan cé két qua trén
huyét twong am tinh nén dwoc xét nghiém thém mau
mo néu cé thé.

TONG QUAN , o

'Céc thudce tre ché thy thé yéu t6 tang truong
bi€u bi (EGFRTKIS) gom erlotinib, afatinib va
gefitinib dugc khuyén céo s dung budc mot &
bénh nhén ung thu pho6i khong té bao nho
(UTPKTBN) giai doan tién xa c6 dot bién
EQFR hoat‘héa. Phan l(:yn cac bénh nl}én nay s€
xuat hién d€ khang thudc, trong d6 gan 60% s&
c6 dot bien gen khang thuéc EGFR T790M (goi
tat 1a T790M). Xét nghiém mau mo6 duge xem
la phuong phap chuan quy u6c dé phat hién dot
bién trén, miu mo sinh thiét thudng dugc cb
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dinh bﬁng formalin, vii nén paraflin (FFPE), sau
d6 DNA dugc chiét xuat ra va duge phan tich dé
tim dot bién. Viéc iy mau md du chit luong &
bénh nhan UTPKTBN tién trién véi diéu tri
trude d6 1a mot ki thuat xam 14n, tn thoi gian
va chi phi, sinh thiét mod s& di kém voi bién
chtng nhiéu hon. Trong truong hop khong thé
sinh thiét duoc, bénh nhan s& mat co hoi tim ra
dot bién va hudng loi tur diéu tri thich hop. Do
d6 can mot phuong phap thay thé dé phat hién
d6t bién T790M & bénh nhan khdng EGFR TKI.

DNA tran cta té bao buéu luu chuyén trong
mau (ctDNA) 1a ddu hiéu sinh hoc dic higu va
nhay, c6 thé ding dé phat hién dot bién T790M.
ctDNA gém nhimg méanh DNA phong thich ra
tir té bao budu trong mot sé qua trinh nhu té bao
chét theo 1ap trinh, hoai tir budu. ctDNA co thé
chiét xudt tir huyet tuong va huyet thanh sau d6
dugc phan tich dé tim cdc dau an phan tir dac
hiéu cua té bao budu. Hé thong hé thong cobas
phién ban 2 (Roche molecular System, Inc,
Pleasanton, CA, USA) da duoc phat trién dé
phat hién dot bién EGFR ¢ ci miu md va mau
huyét tuong.

Osimertinib 1a thudc dang vién ubng, thudc
nhém EGFR TKI khong ddo nguogc, tic dong
chon loc 1én d6t bién EGFR nhay thudc va dot
bién khang thudc T790M hon 1a thé EGFR
hoang dai. Osimertinib da dugc phé duyét trong
diéu tri UTPKTBN sau khang EGFR TKI budc
1 do xuét hién d6t bién khang thubc T790M* .

Chuong trinh nghién ctru 1am sang AURA
bao gdm hai nghién ctru pha II quan trong danh
gid hi€u qud, dd an toan cua osimertinib ¢ bénh
nhan UTPKTBN tién trién sau diéu tri bang
EGFR TKI buéc 1 c¢6 dot bién T790M. Nghién
ctu AURA mé rong (NCT01802632) va AURA
2 (NCT02094261) 1a hai nghién ciu dé
osimertinib dugc phé duyét tam thoi. Hai nghién
cuu nay khao sat hiéu qua, do dung nap va do an
toan khi st dung thudc udng osimertinib &
nhitng bénh nhan UTPKTBN giai doan tién xa
c6 dot bién T790M. Xét nghiém tim dot bién
trén mau mo (ding hé thdng cobas phién ban 2)
1a bit budc dé tuyén chon bénh nhan vao nghién
ctru. Muc ti€u cua nghién ctru nay la danh gia loi
ich 1am sang cua xét nghiém mau huyet tuong
bang hé théng cobas dé tim dot bién T790M
trong ctDNA duoc 1y tir mau huyét twong cua
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bénh nhan ¢ giai doan sang loc cua nghién ctu
AURA mo rong va AURA 2.

PHUONG PHAP
Thiét ké nghién ctru va déi twong nghién
curu.

Nghién cou AURA mo rong va AURA 2 la
nghién ctru nhan md, don nhanh, da trung tam,
sir dung vién udng osimertinib 80 mg/ngay,
bénh nhan tir 18 tudi tro 1én (& Nhat 1a 22),
UTPKTBN tién trién sau khi diéu tri v6i mot
thudc EGFR TKI hay da timg diéu tri bang mot
thudc EGFR TKI trude d6 va it nhat 1 phac dd
khéc. Cac bénh nhan ndy dugc 14y mau mo dé
xéc dinh dot bién T790M dong thoi ciing duogc
14y mAu huyét twong dé phan tich hoi ciru.

Muc ti€u nghién ctru 1a ti 1¢ dap tng (ORR)
duoc dénh gia boi trung tim kiém soat dir liéu
doc 1ap mi (BICR), theo tiéu chuan RECIST
1.1. Hi¢u qua cua osimertinib dugc danh gid
theo ket qua xét nghiém tim dot bién T790M
trén mau mé va mau huyét twong.

Mau mé va mau huyét twong.

Tat c4 mau md va mau huyét twong duoc thu
thap trong giai doan 28 ngay dau, trudc khi sir
dung osimertinib.

Chiéc xuat DNA, khuyéch dai va tim dét bién.

M3au md: DNA dugc chiét xuit tr miu mo,
phat hién d6t bién EGFR bang hé théng cobas.
Mau huyét tuong: chiét xuit ctDNA, phét hién
dot bién EGFR bang hé thdng cobas phién ban 2.

Xét nghiém kiém chimg 12 MiSeq NGS.
banh gia

Hi¢u qua 1am sang duoc danh gia qua ti 1€ dap
ung ( ORR), dugc danh gia boi BICR.

Phwong phap théng ké

Hi¢u qua 1am sang dya vao di li€u dugc thu
thap dén 1/11/2015 cho ca hai nghién ctru.

D6 nhay: tinh bang ti 18 phan trim phit hop
duong tinh (PPA). Do dac hi¢u: tinh br:ing ti 1€
phan trim phii hop 4m tinh (NPA)

Su phi hop: tinh bang ti 1& phan trim phit hop
toan bd (OPA). D§ tin cidy la 95%
(Cloper_Pearsion method).

KET QUA

C6 551 bénh nhén c6 dugc ci mau md va mau
huyét trong. Xét nghiém mau mé bang hé théng
cobas cho két qua 416 truong hop c6 T790M
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duong tinh, 127 truong hop am tinh, 8 truong
hop két qua khong duoc chap thuan. Bénh nhan
c6 sang thuong ngoai 1ong nguc, xét nghiém
mau huyét tuong phat hién T790M nhiéu hon so
véi khong c6 (72% so voi 51%). Kich thude
sang thuong va ti 1¢ T790M trong xét nghiém
mau huyét trong ciing lién quan v&i nhau, bénh
nhan c6 kich thudc sang thuong ldc ddu nghién
ctru 1a > 120mm thi ti 1¢ duong tinh 1a 97%, kich
thudc sang thuong <40mm, ti 1€ duong tinh la
53%.

Ti 1é phu hop gitra xét nghiém mau mé va
xét nghiém mau huyet twong

Phan tich gdp 2 nghién ctu AURA 2 va
AURA m¢ rdng, ti 1¢ PPA 1a 61%, NPA 1a 69%,
OPA 65%. Phan tich gop ciing cho thiy PPA
thAp hon ¢ nhitng bénh nhian st dung
osimertinib budc 2 ( 52%[95%CI: 42-61) so voi
nhitng bénh nhan stir dung osimertinib - budc 3
tro 1én ( 65%[95%CI: 59-70]). Di v6i bénh
nhan ma khong biét & bude diéu tri ndo thi PPA
12 79% (95%CI:71-86), chi s6 NPA theo budc
diéu tri khong tinh duoc, do ti 16 bénh nhén
T790M 4m tinh & xét nghiém mau mé biét duoc
s6 budc diéu tri thip (n=1 budc 2, n=2 budc 3
trd 1én).

PPA, NPA, OPA di véi dot bién L858R lin
luot 1a 76%, 98% va 91%.

PPA, NPA, OPA dbi véi dot bién mat doan
exon 19 1an luot 14 85%, 98% va 90%.

Sw phu hop glwa cobas va MiSeq NGS & xét
nghlem mau mé va mau huyét twong.

Dbi voi mau huyét twong, xét nghiém trén hé
théng cobas so v&i NGS c6 PPA, NPA, OPA lan
luot 1293%, 92%, va 92%. Diéu nay ciing twong
ty xét nghiém mau md.

5 bénh nhan ¢ nghién ctru AURA m¢ rong
va 22 bénh nhan & nghién ctru AURA 2 c6 két
qua mau huyét trong dwong tinh T790M va m
tinh & xét nghiém mau md. Su khong twong
dong nay dugc danh gid thém bang phwong
phap NGS. Két qua c6 23/27 trudng hop duong
tinh, 1 truong hop khong danh gia duoc, 3
truong hop khong phat hién dugc T790M.
Trong khi d6 11 truong hop miu md am tinh
trén hé thong cobas, va duong tinh T790M trén
NGS. Két qua nay cho thiy ti 1¢ phat hién
duong tinh gia T790M trén mau huyét tuong
bang hé thdng cobas 1a rit thip.
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Ti lé dap wng dwa trén két qua xét nghiém
mau mdé va mau huyét twong tim doét bién
T790M

Phén tich gop cho thay ti 1& dép tng (ORR)
khi c6 xét nghiém mau mo6 dwong tinh T790M
la 66% ( 95%CI:61-71) va khi c¢6 xét nghiém
mau huyét twong dwong tinh T790M 1a 64%
(95%CI1:57-70) .

BAN LUAN

Viéc xét nghiém tim dot bién T790M gitip
tim ra nhdm bénh nhan thich hgp voi diéu tri
bang osimertinib, nghién cru niy nham tim ra
d6 nhay, do dac hiéu va mirc d6 pht hop cua xét
nghiém bang mau mo va miu huyét tuong. Dbi
v6i dot bién T790M, su so sanh duge kiém bang
NGS. PPA giita xét nghiém mau huyét tuong va
mau md 12 61% cho thay c¢6 mot nhém bénh
nhan co thé biét dugc tinh trang T790M ma
khong can phai 1am xét nghiém xam l4n, ti 1€ nay
cling glong v6i cdc bdo cdo trude diy vé xét
nghiém mau huyét twong ¢ nhirg bénh nhan
khang EGFR TKI. Xét nghiém mau huyét tuong
khi c6 sang thuong ngoai 10ng nguc c6 ti 16 phét
hién T790M cao hon c6 thé do & cdc bénh nhan
nay khdi lugng budu nhiéu hon do d6 phéng
thich DNA vao mau nhiéu hon. Diéu nay duoc
ciing cb hon nita khi khdi budu ciia bénh nhan
c6 kich thudc 16n tai thoi diém dau vao nghién
cuu cling c6 ti I¢ phat hién T790M cao hon. PPA
thip hon & bénh nhén st dung osimetinib budc
2 (52%) so voi st dung budc 3 tro 1én (65%),
didu nay cho thay kh6 phat hién T790M qua
ctDNA ¢ nhitng bénh nhén vira méi tién trién
sau diéu tri voi EGFR TKI budc 1, ching toi gia
thiét rr:ing bénh nhan duoc diéu tri br?mg nhiéu
budc ¢ thé c6 khdi lwong budu nhiéu hon thi
cang c6 nhiéu cdc manh allen T790M, hay hoa
tri trudc d6 c6 thé thic ddy viéc phéng thich
ctDNA tur budu. Viéc ti 1€ phat hién duoc
T790M cao hon & céc nhém néu trén can duoc
nghién ctru thém. Ti 1& xét nghiém biang mau
khong tim ra dugc T790M trong khi xét nghiém
mau mo phat hién ra dugc 12 40%. D¢ giam tinh
trang 4m tinh gia, nén sinh thiét md & nhing
truong hop cé xét nghiém mau huyét twong 4m
tinh. Diéu nay cung dugc khuyén céo trong
nghién ctru gén dy cua tac gia Oxna va céc cong
su. NPA giira xét nghiém mau huyét tvong va
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mau md dé tim dot bién T790M 1a 79%, tuong
tu két qua cua Oxna va cong su. PPA, NPA,
OPA cua xét nghiém mau huyét twong bang
Cobas so v6i NGS déu trén 90%, cho thiy xét
nghiém mau huyét trong bang hé thdng cobas
¢6 thé tin tudng duoc. Ngoai ra ti 1¢ duong tinh
gia trong xét nghiém mau huyet twong thap,
trong 27 truong hop c6 két qua mau mo am tinh
nhung két qua mau huyét twong duong tinh,
kiém chting lai bang NGS thi c6 23/27(85%)
truong hop duong tinh.

T790M 1a dot bién khang thuc mic phai,
phan 4nh sy tién trién va da dang cta cic dong
té bao trong khdi budu khi bj khang thudc. Diéu
nay c6 thé 1am cho ti 16 NPA giita két qua mau
huyét trong va miu mo thép hon.

Xét nghiém mau huyét twong mang lai loi ich
cho nhitng bénh nhan khong thé 1dy dugc mau
md do cic nguy co cia thi thuat sinh thiét, ngoai
ra tong trang bénh nhan va vi tri giai phau ciing
anh huong dén thu thuat sinh thiét. Cac nghién
chru gan day wdc tinh rang khoang 40% bénh
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nhan UTPKTBN tién trién c6 thé khong thuc
hién sinh thiét dugc. Han ché cua xét nghi¢m
mau huyét twong 14 ti 18 4m tinh gia, do d6 khi
két qua nay 4m tinh nén thyc hién sinh thiét méo
néu duoc .

Viéc phat hién ra dot bién T790M trong bénh
nhan UTPKTBN rét quan trong trong quyét dinh
diéu tri 14m sang. Tém lai két qua ctia nghién
ctru nay ing ho cho viéc diing xét nghiém mau
huyét twong dé phat hién dot bién T790M & bénh
nhan UTPKTBN giai doan tién xa.
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