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TOM TAT

bat vin dé: Su hi¢n dién cia djt biéh gen EGFR, ALK, ROS1, BRAF dw dodn duwoc tinh nhay cia cic
nhém thudc trc ché’ tyrosine kinase (TKIs) & bénh nhin ung thw phéi khong té'bao nho (UTPKTBN). Mic dii
khong cé thudc diéu tri dich doi véi dot bién gen KRAS, NRAS, xét nghiém cic dot bién gen nay dwoc khuyén
cdo nham tién luong ldm sang. DE xét nghiém dot biéh gen, mau sinh thiét mo khong phdi liic nao ciing thudn
tién. Do d6, sinh thiét long tim DNA khoi u lvu hanh trong mdu (Circulating Tumor DNA — ctDNA) dang din
tro thanh lyea chon cho xdc dinh djt bién gen

Muc tiéu: Khao sit d¢ nhay, d¢ dac hiéu cua sinh thiét long trong phat hién dot bién gen EGFR, ALK,
ROS1, BRAF, KRAS, NRAS bang gidi trinh tw v6i 9 siu 16n. Dong thoi dp dung sinh thiét long dé’khdo st
dic diém cua cic dot bién nay 6 BN UTPKTBN

Déi tuong — Phuong phdp nghién citu: Nghién cieu cit ngang mo td gom 55 BN UPTKTBN. Dimg gidi
trinh tw v6i A6 sdu I6n phdt hi¢n dot bien EGFR ¢ 55 mau mo u va 55 mau mdu.

Két qua: 55 cip mdu mod u va mau mdu dwgc xét nghiém dot bién EGFR bﬁng Qidi trinh ty voi dY sdu lon.
Sinh thiét long dat dwoc d¢ nhay 86,2% va dj dac hi¢u 94,6%. Trong 55 bénh nhin, cé 21 bénh nhan (chiém
38,2%) co it nhat mot dot bién gen lién quan. Dt bieh EGFR duwoc tim thdy ¢ 14 BN (chiém 25,1%). Dgt bién
KRAS dwgc tim thdy ¢ 6 BN chiéim 10,9%. Dot biéin ALK diwegc tim thiy 6 1 bénh nhin (chiém 1,8%). Djt bién
ROS1, BRAF, NRAS khong dwoc tim thdy. Dot bién ton tai dong thoi gitta EGFR va KRAS xudt hién ¢ 1 bénh
nhin (chiéin 1,8%).

Két lugn: Sinh thiét long cho thdy vai tro ciia né trong xdc dinh dot biéh EGFR ¢ BN UTPKTBN, la sw lua
chon tot néu nhw mo u khong sin sang.

Tir khéa: sinh thiét 1ong, gidi trinh tw v6i dg sdu lon, ung thuw phdi khong tébao nhé
ABSTRACT

APPLICATION OF LIQUID BIOPSY IN DETECTION EGFR MUTATION
IN NON-SMALL CELL LUNG CANCER PATIENTS
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Background: The presence of EGFR, ALK, ROS1, BRAF mutations predicts the sensitivity to tyrosine
kinase inhibitors (TKIs) of non-small-cell lung carcinoma (NSCLC) patients. Although there are currently no
targeted drugs for KRAS or NRAS mutated NSCLC, mutation testing for these genes has also been
recommended due to their proven impact on clinical outcomes of NSCLC patients. As surgery specimens are not
available in the majority of NSCLC, other currently available DNA sources are small biopsies and cytological
samples, providing however limited and low-quality material. In order to address this issue, the use of surrogate
sources of DNA, such as blood, serum and plasma samples, which often contains circulating free tumor DNA or
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circulating tumor cells, is emerging as a new strategy for tumor genotyping.

Objectives: To identify sensitivity and specificity of liquid biopsy in detection ALK, ROS1, BRAF, KRAS,
NRAS mutation using ultra-deep massively parallel sequencing (MPS). Another aim of the study is to determine
the ALK, ROS1, BRAF, KRAS, NRAS mutation status of NSCLC by using liquid biopsy.

Method: Descriptive cross-sectional study with 55 NSCLC. EGFR mutations were assessed using tumor
tissue-derived DNA (n=55) and circulating free (cf) DNA from pretreatment serum samples (n=55).

Results: 55 paired plasma and tumor tissue samples were used to evaluate mutation profiles detected by
ultra-deep MPS. Ultra-deep MPS achieved sensitivity and specificity of 86.2% and 94.6%. Among 55 patients
successfully sequenced, 21 (38.2%) cases were found to carry at least one clinically relevant genetic alteration.
The EGFR mutations were found in 14 liquid biopsy cases (25.1%). The KRAS mutations were found in 6 liquid
biopsy cases (10.9%). ALK rearrangement were found in 1 cases (1.8%). ROS1, BRAF, NRAS were not found.
In addition, 1 case (1.8%). has KRAS and EGFR mutation together.

Conclusion: The liquid biopsy is successfully took its place in the identification of EGFR mutations of
advanced NSCLC cases. These results merit further investigation to determine whether alternative sources of
tumor DNA, such as ¢f[DNA in serum, could be used for determining EGFR mutation status in future;

currently, where a sample is available, analysis of tumor material is recommended

Key words: liquid biopsy, ultra-deep massively parallel sequencing, NSCLC

DAT VAN DE

Ung thue phdi la la loai ung thu phd bién
nguyén nhan hang dau gay t& vong do ung thw
0 ca nam va ni. Ung thu phoi khong té bao nho
(UTPKTBN) la loai ung thu phd bién nhat chiém
80-85% tong s6 ung thu phoi®.

Véi giai doan tién xa, diéu tri chu yéu dung
cac phuong phép diéu tri toan than nhu hoa
chét, diéu tri dich. Diéu tri dich la phwong phap
dung thudc d€ ngan chdn su phat trién cta t€
bao ung thur bang cach tac dong vao cac phan ti
dac hiéu can thiét cho qua trinh sinh ung thw va
phat trién khoi u. Hiéu qua cua thudc nay con
phu thudc vao tinh trang dot bién cac gen ma
héa cac protein nam trong con duong tin hiéu t&
bao ung thu. Cac dot bién gen nhuw EGFR, ALK,
ROS1, KRAS, BRAF, NRAS da dwoc chitng minh
6 hiéu qua véi diéu tri UTPKTBN. Dot bién gen
EGFR chiém 10-20% trén bénh nhan UTPKTBN
& chau Au, chau My va 30-60% trén bénh nhan
thudc ching toc Bong A. Dic biét theo nghién
ctru Pioneer, bénh nhan (BN) UTPKTBN nguoi
Viét Nam c6 ti 1é dot bién EGFR chiém 64,2%®.
Xét nghiém dot bién EGFR duwgc khuyén cao
mot cach thuong quy dé€ gitp lwa chon phuong
phap diéu tri toi uwu.

Hién nay, sinh thiét 16ng ¢6 vai tro hitu ich
trong viéc xac dinh dot bién gen trong cac
trueong hop khdi u ndm & vi tri khong thé sinh
thiét mo6 va han ché€ xam lan do sinh thiét 1ap lai
mo u trong qua trinh diéu tri, hodc mau mo khi
xac dinh giai phau bénh con qua it khong du dé
thuc hién xét nghiém do6t bién gen. Uu di€ém 16n
nhét cua sinh thiét 1ong chinh 1a dé dang thu
mau trong qud trinh theo ddi tién trinh diéu trj
va ¢d vai tro phét hién nhitng dot bién moéi do
két qua ctia viéc khang thudc3). Sinh thiét long sé
phan tich DNA khéi u lvu hanh trong méau
(Circulating Tumor DNA - c¢tDNA). Do ctDNA
chi chiém ty 1&é nhd trong tong s6 DNA tu do
(Cell Free DNA-cfDNA) thu dugc, nén can phai
lua chon cac phuong phép chinh xac va t6i uu
dé phan tich ctDNA. Ky thuat giai trinh ty thé hé
moi (NGS: Next- Generation Sequencing) thuc
hién giai trinh ty hang triéu phan t& DNA dong
thoi trén phién kinh véi chi phi rét thap so véi
phuong phap giai trinh tw truyén thong.

Chting t6i tién hanh nghién cru nay nham
déanh gia kha nang 4p dung sinh thiét 1ong trong
diéu tri UTPKTBN béng cach so sanh kiéu bién
ddi di truyén gitta mau sinh thiét long va mau
sinh thiét mo ctia gene EGFR.
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POITUONG-PHUONG PHAPNGHIEN CUU
Doi tuong nghién ciru

Chung t6i tién hanh nghién ctru (NC) trén 55
bénh nhan UTPKTBN giai doan cudi (IIIB-IV)
diéu tri tai bénh vién Lao va bénh ph6i Pham
Ngoc Thach, ttr 09/2017 dén 9/2019.
Tiéu chudn chon mau

Puoc chan doan xac dinh UTPKTBN giai
doan MIB-IV (theo tiéu chuan cua AJCC VII®).

Chua qua diéu tri (phau thuat, héa tri, xa tri).

C6 day du thong tin vé hanh chinh, tién can,
giai doan bénh UTP, két qua giai phau bénh.

DPong y tham gia nghién ctru.
Tiéu chudn logi trir

Da qua diéu tri (phau thuat, héa tri, xa tri)

Khong dong y tham gia nghién ctu
Phuong phap nghién ctru
Thiét ké'nghién citu

Nghién ctru cat ngang, md ta.
Cdc budc tién hanh

Mau st dung trong nghién ctru 1a mau mau
ngoai vi 10ml va mau mo FFPE.
Xtk ly mdu

Mau sinh thiét long: mau méau duoc trit
trong dng EDTA Vacutainer (Becton Dickinson)
va duoc gitt mat tai 4°C. Mau mau duoc ly tam 2
dot d€ tach huyét twong. Mau huyét tuong sé
duoc kiém tra hién tuong tiéu mau sau khi tach
va duoc trir ¢ -80°C

Mau sinh thiét mo: chon viing tap trung t&
bao ung thw theo cdc budc: ving md ung thu
duoc danh d&u trén lam giai phau bénh d€ phan
biét véi viing mo lanh xung quanh (tte 5-10 tiéu
béan), sau d6 duogc cao vao 6ng 1,5 ml bang ludi
dao phau thudt vo trung. Nhitng treong hop
mau sinh thiét qua nho, hodc khong phan biét
vung md ung thu hay mé lanh thi mau sinh thiét
duogc thu nhan toan bd. Mau mo u sau khi cao sé
dwoc trir ¢ -80°C.
Tich chiet DNA

Tach chiét DNA tr mau sinh thiét long;
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cfDNA duoc tach chiét tir 1 ml huyét twong cho
moi BN NSCLC bang bd kit Magmax™ Cell-free
DNA Isolation Kit (Applied Biosystem) va dung
giai trong 30ul elution buffer.

Tach chiét DNA tir mau mo u: DNA tir mo6 u
duoc tach chiét bang b kit QiaAmp DNA FFPE
kit (Qiagen). gDNA duoc dung giai trong 20 pl
elution buffer.

DPinh luong DNA sau khi tach chiét: DNA
sau khi tach chiét duoc dinh luong béng bo kit
QuantiFluor® dsDNA System.

Chudn bj thu vign

Chuén bi thw vién cho mau ofDNA tir sinh
thiét 1ong: cfDNA tach chiét dugc chuan bi thu
vién bang bo kit Accel-NGS 2S DNA Library Kit
va khuéch dai PCR.

Chuén bi thw vién cho mau DNA tir md u:
DNA sau khi tadch chiét dwoc chuan bi thu vién
bang bo kit NEBnext dsDNA fragmentase va
NEBnext Multiplex Oligos Dual. San phdm sau
khi dwoc chon loc sé duwoc khuéch dai qua PCR
bang cip moi P5 index (chita trinh tw ma hoda
mau) va P7 adapter. San pham DNA sau khi
khuéch dai sé dwoc tinh sach bf“mg KAPA Pure
Beads (KAPA biosystems).

Lam giau cic phin manh DNA tir gen muc tiéu

San phdm PCR tir budce tao thw vién sé duge
tién hanh lai véi hon hop mau do ¢ chita gene
va gén biotin ddc hiéu cho cac gene muc tiéu.
Quy trinh st dung theo bd kit xGen Lockdown
Reagents. Cac mau do duoc thiét ké va tdng hop
boi xGen panel (IDT).

T61 1eu quy trinh gidi trinh tw NGS voi dg sau lon

Phan cit va chon loc kich thudce gDNA tte
chitng dwong: chung t6i st dung Tru-Ql va
EML4-ALK Reference Standard ttr hang Horizon
lam chiing dwong. gDNA tit cdc chiing dwong
mang dot bién va tir mau khong mang dot bién
sé dugc phan cat bang bd kit NEBnext dsDNA
fragmentase.

Pha loang cdc tan sudt dot bién

DNA phan cat c6 chita d6t bién va khong

chita dot bién sé dugc trdn voi nhau tai cac nong
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dd pha loang: 5%, 2,5%, 1% dé tao nén nhiing
fan suat dot bién khac nhau. Hon hop DNA c6
cac MAF khéc nhau sé duoc tién hanh giai trinh
tw trén hé thong mdy giai trinh tu gene thé hé
mdi NextSeq (Illumina) st dung bd hda chat
NextSeq Mid Output kit (150 cycles) tai do sau
t3i thidu 10.000X. Néu két qua giai trinh tu thap
hon d0 siu tdi thiéu thi miu sé duoc 13p lai giai
trinh tu d€ ddm bao do sau toi thiéu.
Giai trinh tw NGS

Mau sinh thiét long sau khi duoc tach chiét,
chuan bi thu vién va lam giau gene muc tiéu sé
duoc tién hanh giai trinh ty trén hé thong may
giai trinh tu gene thé hé madi NextSeq (Illumina)
stt dung bo hoa chat NextSeq Mid Output kit
(150 cycles) va duoc giai trinh tw ¢ d§ sau toi
thiéu Tan lwot 1a 10.000x va 100x.
Phin tich két qua giai trinh ti

Két qua giai trinh ti sé duwoc phan tich bang
phan mém tin-sinh hoc va sé tw dong so sanh véi
trinh tu chudn tir ngan hang dir liéu.
Xir lj 0 liéu

Phan mém Excel 2010 va Stata 10.0.
Y diic

Nghién ctru nay dwoc thong qua boi Hoi
dong Dao durc trong nghién cttu Y sinh hoc Pai
hoc Y Duoc TP. HCM, s6 502/DHYD-HD, ngay
21/11/2017.
KET QUA

Nghién cttu cia chiing t6i gom 81 bénh nhan
duoc chan doan bénh nhan UTPKTBN giai doan
cudi (IIB-IV) diéu trj tai Bénh vién Lao va bénh
phoi Pham Ngoc Thach, ttr 09/2017 dén 09/2019.
Pic di€m chung caa nhém bénh nhéin
UTPKTBN tham gia nghién cttu
Bang 1: Dic diém ldm sang ciia BN tham gia NC

DPic diém N =55 (%)
Tubi
Do tudi 39-87
Trung binh 63,4 +11,2
Gidi tinh
Nam 41/55 (74,5%)
N@ 14/55(25,4%)
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Pac diém N =55 (%)
Tinh trang hat thubc
Co 43/55 (78,1%)
Khong 12/55 (21,8%)
Giai doan
s 16/55 (15,9%)
\Y 39/55 (70,9%)
Chuan doan l1am sang

Ung thw biéu mé t& bao tuyén 50/55 (90,9%)

Ung thw biéu mé té bao vay 4/55 (7,2%)

Ung thw biéu md té bao Ion 1/55 (1,8%)

Két qua phat hién d6t bién EGFR ¢ mau sinh
thiét 1éng va mau mé u

Chung t6i ting dung quy trinh giai trinh tuw
v6i d6 sau 16n cho 55 mau sinh thiét long va 55
mau mo u tuong tng ctia cling mot bénh nhan
va tién hanh phan tich sy twong dong vé kiéu
dot bién gitta hai loai mau. Két qua cho thay sinh
thiét long dat duoc do nhay 86,2% va do dac
hiéu 94,6% so vdi sinh thiét mo. Trong d6, MAF
(Mutant Allen Fraction) thap nhat & mau sinh
thiét long 1a 1,5% va ¢ mau sinh thiét mo 1a 11%.
Két qua phat hién dot bién gen & mau sinh
thiét long

Trong 55 bénh nhén, ¢6 21 bénh nhén (chiém
38,2%) c6 it nhat mot dot bién gen lién quan. Dot
bién EGFR duoc tim thay & 14 BN (chiém 25,1%).
Dot bien KRAS dugc tim thdy ¢ 6 BN chiém
10,9%. Dot bién ALK duoc tim thdy ¢ 1 bénh
nhan (chiém 1,8%). Dot biéh ROS1, BRAF, NRAS
khong duoc tim thay. Dot bién ton tai dong thoi
gitta EGFR va KRAS xuét hién ¢ 1 bénh nhan
(chiém 1,8%).
Bang 2: Phin bo’cdc loai djt bién

Loai dét bién n %
EGFR 14 25,1
KRAS 6 10,9

ALK 1 1,8
ROS1 0 0
BRAF 0 0
NRAS 0 0
Khoéng dot bién gen 34 61,8
Téng 21 100
Bang 3: Phin bo cdc logi dgt bién EGFR
Loai dét bién n %
Mét doan & exon 19 6 429
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Loai dét bién n %
Dot bién diém L858R & exon 19 4 28,6
Chén doan & exon 20 2 14,3
D6t bién diém H773A 1 7.1
Dot bién diém L768C 1 7.1
Téng 14 100
Bang 4: Phin bo’cdc logi dot bién KRAS
Loai dét bién n %
D6t bién diém G12C 3 50
Dot bién diém G12D 1 16,7
D6t bién didm G12V 1 16,7
D6t bién diém Q61R 1 16,7
Téng 6 100
BAN LUAN

Pic di€m chung cia nhém bénh nhéin
UTPKTBN tham gia nghién cttu

Trong 55 BN nghién cttu thi c6 41 BN nam
(74,5%) va 14 BN nit (25,4%), ty 1¢ nam so vdi nie
la 2,92/1. Diéu nay co thé giai thich 1a do ¢6 sy
khac nhau vé tinh trang hut thudc 14 6 nir gidi ¢
nudc ta va cac nudc phat trién phuong Tay.
Nghién ctru ctia ching t6i nhan thay BN tré tudi
nhat 1a 39 va cao tudi nhat la 87, tudi trung binh
1a 63,4 +11,2. Trong s6 cac BN, gdp nhiing nguoi
hut thudc voi ti 1€ cao (78,1%), diéu nay noi lén
su lién quan gitra hat thudc 1a véi bénh ung thw
phoi. Trong s6 cac BN ung thu phdi khong t€
bao nho dwoc nghién ctu ti 1€ ung thuw biéu md
tuyén chiém ti 1& cha yéu (90,9%), ti€p dén la
ung thu biéu mo vay (7,2%), cac ung thu t€ bao
16n (1,8%). Két qua cua chang t6i phu hop véi
nghién ctu lai cac qudc gia khac nhau, cac két
qua phan tich déu cho thdy ung thw biéu md
tuyén va ung thu biéu mo vay la 2 dang ton
thuong hay gap nhat.
So sanh ki€u bién d6i di truyén giita mau sinh
thiét 1éng va mau mé u

Khi quan sat sy tuong dong vé kiéu dot bién
& hai loai mau, chting tdi quan sat thdy do nhay
trong nghién cttu ctia chiing toi dat duoc 86,2%
va d6 dac hiéu 94,6%. Két qua nay phu hop voéi
tiéu chuan caa bd kit sinh thiét long Cobas
(Roche) da duoc FDA (Hoa Ky) chap thuan va
d@ liéu tong hop tir 27 nghién ctu vé sinh thiét
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long trén 3.110 bénh nhan®.

Mot treong hop chung t6i chi phat hién dot
bién trén mau md u, nhung lai khong quan sat
thdy dot bién & mau sinh thiét long. Nguyén
nhan c6 thé do ti 1&8 MAF trong mau sinh thiét
long thap dudi ngudng LOD (limit of detection)
cuia ching t6i, do vay, chung toi khong thé phat
hién dugc dot bién.

Mot truong hop phat hién dot bién trén
cfDNA nhung khéng tim thdy & mau mé u. Cac
nghién cttu cho thay, khéi u ¢6 nhiéu dong t€
bao véi nhitng tap hop dot bién khac nhau duoc
phéan b6 & nhitng vi tri khac nhau trén mo u.
Chinh vi thé sinh thiét 1ong phan anh dic tinh di
truyén ctia toan bo khéi u tdt hon so véi phuong
phap sinh thiét mo u truyén thong.

Két qua dot bién gen trén sinh thiét long

Trong nghién cttu cta chung toi, ty 1& dot
bién EGFR thong ké dwoc 1a 14/55 BN (25,1%) so
v6i mot sO bao cao khac tai Viét Nam thi tuong
duong véi nghién ctru ctia ctia Nguyén Ngoc
Quang nam 2014 (30,3%, n=380)©), thap hon cta
Hoang Anh Vii ndm 2011 (42%, n=71)0.

Trong tong sd dot bién phat hién duwoc ¢
EGFR, d0t bién mat doan exon 19 chiém ti 1é
cao nhat (42,9%); dot bién L858R chiém i 18
cao th hai (28,6%), chén doan exon 20 chiém
14,3%, cac d6t bién H773A, L768C chiém ti 1é
thap nhat (7,1%).

Dot bién gen EGFR dugc chia thanh 2 nhom:
lién quan dén tinh nhay thudc va khang thudc
TKI. Nhiing dot bién thuwong gap nhat gom mat
doan trén exon 19 va L858R trén exon 21 déu lién
quan dén sy dap ung tot 7voi TKI. Cac dot bién
diém khéc chiém ty 1& kha thdp. Dot bién lién
quan dén khang thudc nhu thém doan trén exon
20, dot bién T790M. Trong nghién ctru cta chiing
t0i, da sO cac dot bién cling duwoc phat hién trén
exon 19 (mat doan) va exon 21 (L858R).

D6i véi dot bién phat hién ¢ gen KRAS, dot
bién G12C chiém ti 1é cao nhat (50%), dot bién
GI12V, G12D, Q61R chiém ti 1é bang nhau.

Bén canh d6, trong tat ca cac trwong hop,
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chting t6i khong quan sat thay dot bién xay ra ¢
gene NRAS, BRAF va ROS1. Nguyén nhan co
thé do dot bién xay ra 6 gene NRAS, BRAF va
ROSI chiém ti 1¢ rat thap & bénh nhan NSCLC,
[an luot 1a 1%, 2-5%, 2%. D6i voi dot bién ALK,
chiing t6i phat hién & mot treong hop, 1,8% (ca
mo u va sinh thiét long). Diéu nay cling tuong
quan vdi cac nghién ctru truede d6, dot bién ALK
¢ bénh nhan NSCLC chi chiém 4-6% trong tong
s6 truong hop mac UTPKTBN.

KET LUAN

Qua nghién cttu 55 BN UTPKTBN thuc hién
xét nghiém dot bién EGER cho thdy:

Dua trén tong s6 55 mau c6 ca md u va sinh
thiét long, chiing t6i xac dinh dwoc d nhay la
86,2% va do dac hiéu 94,6% cho quy trinh giai
trinh ty sinh thiét long véi do sau 16n. Trong do,
MATF thap nhat 6 mau sinh thiét 1ong 1a 1,5% va
& mau sinh thiét mo 1a 11%. Nhu vay, chiing toi
nhan thay rang kiéu dot bién gifta hai cach thu
nhan mau c6 muc do tuong dong cao. Nén viéc
ap dung sinh thiét long vao xét nghiém dot bién
EGFR cho bénh nhan sé mang lai nhiéu loi ich.
Trong nghién ctu cuia ching toi, ty 1& dot bién
gen EGFR thong ké dwoc la 251%. Dot bién
KRAS chiém 10,9%. Dot bién ALK chiém 1,8%.
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