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CTDNA TU’ MAU SINH THIET LONG
TRONG SANG LOC SO'M UNG THU PAI TRU'C TRANG

TOM TAT

Ung thu dai truc trang néi riéng va ung thu
noi chung ludn 1a van dé duoc quan tam véi ty 1é
mac méi va tor vong luén dung dau trong hé
thong y té trén toan thé gigi. Ung thu dai truc
trang dtng tha ba vé sb ca mic moi voi gan
2.000.000 ca va ding tha hai vai hon 900.000 ca
tr vong trong céc loai ung thu trén toan thé gidi.
O Viét Nam, UTDTT ciing c6 xu hudng ting dan
v6i ti 16 mic méi can bénh nay, chiém tsi 9%
trong tong s6 ca mic mai ung thu. Cung vai sy
phat trién caa cong nghé va cac tién bo khoa hoc
da mo ra nhiing hudéng di méi gilp giam nhe
ganh nang bénh 1y ung thu, trong s6 dé co sang
loc sém bénh thong qua DNA phong thich tur
khdi u vao mau (ctDNA) dua vao ki thuat sinh
thiét long. Muc tiéu cia b4o cdo nay nham cung
cip mot cai nhin téng quan cac nghién ctu vé
danh gia cac dic diém cua ctDNA trong sang loc
phét hién sém ung thu dai truc trang hién nay.
Nghién ciru ctDNA tir mau sinh thiét long 1a mot
huéng phét trién tiém nang trong linh vuc sang
loc phat hién sém ung thu va can bd sung thém
co s dir liéu nghién ctru dé cé thé duoc vao thuc
hanh 1am sang rong réi.
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SUMMARY
CIRCULATING TUMOR DNA BASED
ON LIQUID BIOPSY FOR
COLORECTAL CANCER SCREENING
IN MALE

Colorectal Cancer and Cancer in general are
considerable issue with the increasing of
morbidity and mortality rates in all over
worldwide healthcare system. Colorectal cancer
is one of the most common cancer in male, being
the third most diagnosed with more than
1,000,000 new cases and the third deadliest with
approximately half of million deaths over the
world. In Vietnam, prevalance rate of male
patients with colorectal cancer tend to increase,
accounting for more than 9% of all cancer. Along
with the development of scientific and
technology, new methods have been approached
to help reduce the burden of cancer, among
which is early screening of the disease through
circulating tumor DNA (ctDNA) based on liquid
biopsy technique. The objective of this report is
providing an overview of this approach. This
report purpose to review studies in evaluating the
characteristics of ctDNA in early detection of
colorectal cancer. ctDNA indicates a potential
development direction in the field of early cancer
screening and the necessity of finding more
research database for being widely used in
clinical practice.

Keywords: Colorectal cancer, ctDNA, cancer
screening.
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I. DAT VAN DE

Ung thu dai truc trang (UTDTT) dugc
xem 12 loai ung thu phd bién nhit ¢ cac nuée
phét trién, voi s6 ca mac méi woc tinh trong
nam 2020 trén toan thé gisi vao khoang 1,9
triéu nguoi, trong d6 co khoang 25-30% sb
truong hop dwoc chan doan 13 ung thu truc
trang, va dan dén 900.000 ca tir vong mdi
nidm trén toan cau & ca hai giéi.t Trong sd
nay, ti 16 mic méi ung thu dai tryc trang o
nam gidi cao hon 30% so véi nit gioi.>® Pidu
nay duong nhu phan anh sy khac biét trong
viéc tiép xuc vai nhitng yéu té nguy co (nhu
thudc 14, ruou bia) va hormon sinh duc ciing
nhu sy tuong tac phuc tap giita cac yéu té.
Theo Hi¢p hoi Ung thu Hoa Ky (ACS), ty 1€
séng trén 5 nam cia UTDTT dao dong tir
90% voi diéu kién duoc chan doan & giai
doan khu tra, cho dén 14% & cac bénh nhan
d3 c6 di can.® Chinh boi su pho bién va nguy
hiém cua UTDTT, dd chung t6 sy can thiét
cta mot phuong phap sang loc ¢6 do chinh
X4C VGi viéc phét hién nhitng khdi u &c tinh
dai truc trang ¢ giai doan sém, tao diéu kién
cho kha niang diéu tri thanh cong ciing nhur
giam thiéu ti 1& tir vong boi cin bénh nay.
Trong sang loc, noi soi dai truc trang van
dugc coi 1a cdng cu téi wu bai nd cho phép
bac si c6 thé xac dinh dwoc vi tri, tinh chét
khéi u, ciing nhu dong thoi loai bo cac polyp
hoac sinh thiét md tai chd dé xac dinh tinh
chat md bénh hoc, tuy nhién viéc nay doi hoi
su phdi hop nhiéu yéu té tir trang thiét bi noi
soi cho dén ngudn nhan lyc y t& c6 du
chuy@&n mén cuing véi sy bét tién trong chuan
bi trude noi soi. Sinh thiét mo ciing c6 nhiéu
han ché boi sy xam 14n, tén kém va bat tién
khi thuc hién xét nghiém, cung véi su han
ché boi nhiing vi tri khéi u khé tiép can.
Nguoc lai vé6i sinh thiét mé, sinh thiét long
mang lai nhiéu wu diém trong quan ly

UTDTT, khic phuc nhitng han ché cuaa sinh
thiét mo thong qua su danh gia nhitng DNA
c6 ngudn goc khdi u luu hanh trong mau.

Il. NOI DUNG

2.1. Vai tro cia sinh thiét léng

Sinh thiét long 1a mot khéai niém vé cac
mau bénh pham 1a md sinh hoc khéng phai
mé dic, phan 16n 1a mau, nhung ciing c6 thé
1a nudc bot, nudc tiéu hay dich ndo tay va
cac dich co thé khac, nham tim kiém céc dau
an sinh hoc dé phat hién nhiing chi diém cua
khdéi u dwoc giai phéng tir nhitng khdi u
nguyén phat hodc di can thir phat.

Sinh thiét long mang lai nhitng wu diém
I6n boi sy khdng xam lan, nhanh va dé thuc
hién. Trén phuong dién khong xam lan, mau
dich sinh thiét long khong doi hoi dén ki
ning ciing nhu phuong tién chuyén sau dé
ldy mau bénh pham. Két qua c6 thé dugc tra
ra nhanh chong sau vai gio, so vai viéc phai
tach chiét mau mé va phan tich md bénh hoc
tiéu tén vai ngdy. UTDTT dugc biét dén Ia
mot bénh Iy cd sy bién ddi 16n di truyén
trong va ngoai khéi u, bao gom sy hién dién
cta ba qua trinh chinh 1a sy mat 6n dinh hé
gen, mat 6n dinh ving vi vé tinh va biéu hién
methyl hoa cia tiéu dao nucleotide CpG. Pé
phéat hién va c6 cai nhin tong quét vé trang
thai phan tir cuia khéi u 1a mét thach thic 1on
d6i v6i phuong phap truyén thong nhu sinh
thiét mo dac xam lan, trong khi dé, viéc nay
hoan toan cé thé khic phuc bai sinh thiét
long dé khao sat thanh phan phan ti caa khoi
u trong méu, cy thé 1a nhitng DNA ¢6 ngudn
gbc tr khdi u (circulating tumor DNA -
CtDNA).

2.2. DNA c6 nguén goc tir khdi u luu
hanh trong mau - ctDNA

Trong tuan hoadn ngoai vi cia con ngudi,
ngoai su luu hanh cua cac DNA tu do
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(cfDNA) cua nhitng té bao binh thudng,
phan 16n 1a nhiing t& bao cua hé tao mau,
mau méau con cé thé chaa mot lugng nho
nhitng DNA ¢6 ngudn gbc tir khdi u duoc
phong thich vao méu hay luu hanh trong méau
(hay con goi 1a ctDNA), bao gém ca nhiing
khdi u nguyén phat va khéi u di can. Duéi
gdc do cua di truyén, ctDNA cd thé cung cap
thong tin mot cach toan dién hon vé téng
quan cac dot bién biéu hién & cac khdi u so
véi viéc khao sat tir moét mau sinh thiét mé
don thuan. Véi sy phét trién cong nghé cua
nhitng ndm gin day cho phép kha ning ung
dung cua ctDNA trong giai doan ung thu
sém va dua vao chan doan ¢ nhimg nguoi
bénh chua co triéu ching. Tuy nhién, rat
nhiéu yéu té thach thirc trong viéc phét hién
bénh sém, bao gom luong DNA thip c6
ngudn géc tir khéi u, tan suét bat thuong thip
hon ddi véi giai doan sém, ciing nhu 1a kha
nang x4o tron boi sy biéu hién cua cac cum
té bao khong phai caa khdi u hoic su ling
dong dot bién ung thu phu thudc vao tudi. Bé
vuot qua nhitng kho khan nay, cac nghién
ctru ¢6 xu hudng vuot 1én nhitng bién doi di
truyén théng thuong va chién lugc sinh thiét
long dugc mo rong dé bd sung nhing thong
s6 ¢0 gia tri nhu kich thuéc doan hoic su két
hop phan tich nhiéu thanh phan cua hé gen.

2.3. Cac phuong phap tiép can phan
tich ctDNA

Hai loai phuong phép tiép can chinh da
duoc xem xét dé phan tich ctDNA, phuong
phap tiép can muc tiéu tap trung vao céac thay
d6i cu thé trén gen hodc cac dot bién gen
trong cac vung gen cu thé hoat dong nhu
nhimg “diém néng” cho sy bién ddi trong
mot loai khdi u nhat dinh, va cac phuong
phép tiép can khong c6 muyc tiéu ma doi hoi
sy phan tich va theo déi rong hon hé gen
khdi u, cung cap thdng tin vé sy thay doi
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nucleotide, bién thé sé lugng ban sao, bién
dbi nhidm sic thé..., doc lap vai bat ky dir
liéu nao trude day vé su thay doi phan tu.
Céc phwong phép tiép can muc tiéu bao gdom
cac phuong phap dua trén PCR nhu PCR ki
thuat s6 (droplet digital PCR-ddPCR) va
BEAMing di cho thay d6 nhay dang ké tur 1
dén 0,001% trong viéc phat hién dot bién
diém.

Nhiéu phuong phéap dua trén giai trinh tu
gen thé hé mai (NGS) da duoc phat trién gan
day nham cung cap kha ning sang loc twong
dbi rong hon cac ving gen, cung voi do phan
giai tét hon trong viéc phét hién cac dot bién
trong mau ctDNA. Bén canh thong luong
cao, uwu diém cua phuong phép tiép can NGS
con la kha nang phat hién sy c6 mat cua cac
dot bién ca té bao mam 1an té bao soma, su
thay ddi s6 lugng ban sao, va nhiing thay doi
cau trdc nhiém sic thé khac nhu chuyén
doan, dao doan.

2.4. Gié tri va wng dung caa ctDNA
trong sang loc phat hién sém ung thuw dai
truc trang

2.4.1. Pic diém ctDNA trong ung thw
dai truc trang giai dogn som

Sy phu thudc cia kha ning sdng trén 5
nam vao giai doan trong ung thu dai truc
trang, tur 94-66% vai giai doan som tur I-111
cho dén chi con 11% & giai doan IV, da phan
anh ro rét vai tro quan trong cua viéc sang
loc va phét hién sém bénh. G My, noi soi dai
tryc trang van 1a cong cu t6i wu trong sang
loc, phuong phap nay cho d§ chinh xac cao,
tuy nhién c6 tinh xam 14n va khong thoai mai
cho nguoi bénh, ciing 1 nhiing yéu té khién
ngudi bénh thuong phan nan. O chau Au, cac
xet nghiém tim mau trong phéan (Fecal occult
blood test- FOBT) hay la ha md mién dich
phéan (Fecal immunochemical test- FIT) duoc
str dung kha rong rdi. Cac nghién ctu ngau
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nhién c6 dbi ching (RCT) da chi ra riang cac
xét nghiém nay lam giam ti I¢ to vong cua
UTDTT. Tuy nhién, ti Ié duong tinh gia cua
xét nghiém cao va d6 nhay ddi véi nhitng ton
thuong tién ung thu nhu u biéu mo tuyén tién
trién con han ché. Mot sy cai tién dang chi y
cho nhitng phuong phap nay chinh la cac xét
nghiém phat hién trén mau mau cia nguoi
bénh, khdng c6 tinh chat xam Ian, giam rai ro
khi xét nghiém va cd thé thuc hién mot cach
dé dang trong thuc hanh lam sang thuong
quy.

Methyl hoa DNA la mot dac trung duoc
tim thay trong phan 16n cac khéi u va ciing
dugc quan séat thiy & nang té bao ng tuyén
bat thuong ciing nhu trong cic u biéu md
tuyén tién 4c tinh, sy methyl hoa da danh dau
su hién dién caa mot chi diém sinh hoc méi
trong sang loc chan doan ung thu sém. Mot
nghién ciu tong quan hé théng vé tiém ning
cia cfDNA trong chan doan UTDTT ciing
cho thdy nhiing chi diém methyl héa biéu
sinh cia CtDNA ¢6 thé 1a thanh phan ¢ tiém
nang nhat tham gia vao sang loc UTPTT dya
trén xét nghiém mau. Vang khai dau caa gen
SEPT9 (promoter gene) dugcC nghién cuu
nhiéu nhat trong UTDTT. Trong nam 2016,
xét nghiém Epi ProColon dua trén sy methyl
hoa gen SEPT9 trong sang loc UTDTT da
dugc chap thuan boi Cuc Quan 1y Duoc
pham va Thuc pham Hoa Ky (FDA). Do
nhay va d6 dic hiéu cua xét nghiém lan luot
trong khoang 52-90% va 88-95%.° Mic du,
xét nghiém gen SEPT9 di cho thay sy hon
han so vé&i xét nghiém chi s6 CEA va xét
nghiém FITs trong sang loc UTDTT, tuy
nhién van con c6 nhuoc diém 1a sy methyl
hoa caa SEPT9 khong phan biét tot giia
UTPTT véi nhitng polyp va u biéu md tuyén
lanh tinh.

Su két hop cua nhiéu chat chi diém sinh
hoc duoc théy duong nhu dat dugc do nhay
cao hon, do vay, ching cling duoc nghién
ctu nhidu hon trong phat hién va sang loc
UTDTT, véi nhiéu nghién cu nham luong
gi4 kha nang phat hién bénh khi két hop giira
xet nghiém methyl hoa gen SEPT9 va su
methyl céc gen khac. Nhom két hop gitra su
methyl hoa gen BCAT1 va IZKF1 dat do
nhay 66% va do dac hiéu 94% phat hién
UTDTT trong mdt nghién ctru phan tich hon
2000 ca thé, bao gom 129 ngudi bénh
UTPDTT.” D6 nhay dbi voi u biéu md tuyén
tién trién tuy nhién lai twong d6i thap (6%)
va mot nghién ctru sau dé ciing bao cao su
methyl hoa thuong xuat hién nhiéu hon &
nhiing nguoi bénh giai doan muon. Tac gia
Lee va cac cong su da dic biét tim kiém mot
chat chi diém trong huyét twong ma co6 thé
duogc dung trong chan doan sém UTDTT,
nhitng nguoi bénh ¢ giai doan sém la | va ll,
mot nhém gen methyl héa APC, MGMT,
RASSF2A va WIF1 c6 thé phat hién 86%
trong tong s6 ngudi bénh voi do nhay dat
92%.8 Tuong tu, Tanzer va cac cong su da
chi ra sy két hop gitra su methyl hoa caa gen
SEPT9 va ALX4 c6 thé phat hién cac ton
thuong tién ung thu ciing nhu ung thu ¢ giai
doan som.®

Fei Xu va cac cong su nam 2021 ciling da
bao cao vé su methyl héa cua cac gen
SEPT9, SDC-2 va BCATI1 ddi voi kha niang
phat hién UTDTT vdi sy tham gia cua 234
ngudi bao gom 104 nguoi bénh UTPTT va
103 nguoi bénh c6 polyp dai truc trang cung
60 nguoi ching khoe manh. Nghién cuu da
chi ra BCAT1 va SEPT9 cé kha nang phan
biét gitta nhom UTDTT véi nhom polyp dai
truc trang voi muc do methyl hoa cao hon,
lan luot & 83,7% so véi 6,1% va 83,7% so
véi 5,4%.10
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2.4.2. Gia tri va #ng dung ctDNA trong
sang loc sém ung thw dai truc trang

Hién nay, nho sy ang dung tiém ning
ctDNA, trén thé gidi dd c6 nhiéu phuong
phap tam so4t sém ung thu dua trén ki thuat
sinh thiét long. Quy trinh CANCERSEEK,
dugc trung tdm nghién ctru Ung thu Ludwig,
Pai hoc John Hopkins phét trién, c6 thé phét
hién 8 loai ung thu, trong d6 co UTPTT, da
dugc Cuc quan Ii thudc va thuc pham My
(Food and Drug Administration - FDA) phé
chuan vao nam 2019. Phuong phap xét
nghiém CANCERSEEK dua vao phat hién
dot bién cua 16 gen ung thu dic trung dong
thoi két hop voi 8 dau an sinh hoa dé dua ra
két luan nguy co mac ung thu. Nho vao su
phan tich dong thoi nhiéu dic diém, nhém
tdc gia da phat hién dugc ctDNA ¢ 43%
nguoi bénh UTDTT giai doan |, so véi viéc
phéat hién 70% & giai doan Il va I11.1

Bén canh CANCERSEEK, GRAIL ciing
la quy trinh ¢6 kha ning sang loc dong thoi
nhiéu loai ung thu (hon 50 loai) giai doan
som, trong d6 ¢c6 UTDTT. Xét nghiém nay
da dugc phép dua vao sur dung trén 1am sang,
tuy chua dugc ung dung rong réi trong cong
dong, nhung nhitng sb liéu thuc té da ching
minh day 12 mot céng cu tiém ning trong
tuong lai gan. Phuong phap GRAIL dya trén
c4c bién do6i methyl hoa dic trung cia DNA
khdi u phéng thich vao mau. Cac bién doi
nay thuong lién quan dén co ché kiém soéat
biéu hién cua nhiéu gen giy ung thu va xuit
hién ¢ giai doan som trong qué trinh hinh
thanh va phat trién caa khéi u. Sir dung dir
liéu cua cac dau an methyl héa tiém ning tir
viéc giai trinh tu toan bo gen va hé théng di
licu bo gen ngudi co lien hé dén céc tat ca
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cac loai ung thu phd bién (The Cancer
Genome Atlas - TCGA), nhdm nghién cau
da thiét ké bo do lai bit giir bao phu hon
100.000 vung trinh ty muc tiéu va hon
1.000.000 dao nucelotide CpG. Hiéu qua cua
t6 hop mo hinh nay di duoc kiém ching trén
thir nghiém 1am sang. Cu thé, mot nghién
cau maéi day ap dung phuong phap nay cua
nhom tac gia voi sy tham gia cua khoang
4.000 tinh nguyén vién (bao gdm 2.800
ngudi bénh ung thu va 1.200 nguoi khoe
manh) dat d6 nhay 51,5% va do dac hiéu
99,5%.%2 V6i mot s6 ung thu phd bién, do
nhay ting 1én 1a 67,6%. CoO thé ndi, xét
nghiém GRAIL la phuong phap khong xam
lin day haa hen nham phét hién ung thu o
cac giai doan som (I-IIIA). Hon thé nita,
phuong phéap con c6 thé phan biét nguon goc
khdi u véi @6 chinh xac kha cao. Tuy nhién,
do yéu cau ciia phuong phép phan tich, dung
lugng giai trinh ty kha lon (30.000X) lam
tang chi phi xét nghiém giam kha nang tiép
can cua bénh nhan.

Tai Viét Nam da c6 nhitng budc tién dau
trong phét trién cong cu sang loc phat hién
som ung thu dua trén khao sat ctDNA trong
mau ngoai Vi tir ki thuat sinh thiét long. Mot
nghién ctru duoc thuc hién ¢ Viét Nam ¢ 50
bénh nhan UTDTT giai doan sém chua di
cin va nhém chimg dé tim cac dot bién cd
nguén goc khdi u thédng qua phan tich
CtDNA tir ki thuat sinh thiét long két hop Vi
giai trinh ty gen thé hé méi véi do phi sau,
d3 phat hién 33 dot bién c6 nguon gbe khéi u
trén 28 bénh nhan (56%), véi tan suit nhiéu
nhat & cac gen APC (36,4%), tiép dén 1a gen
TP53 (12,1%), gen KMTC2, FBXW?7,
KMT2D va PIK3CA (9,1% moi gen).'® Bén
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canh d6, nhimg dic diém vé sy methyl héa
va kich thudc phan manh DNA tu do trong
mau mau ciing duoc tich hop phan tich dong
thoi dé ting d6 chinh xac cho kha ning phat
hién UTDTT giai doan sém. Nghién ctru cua
tac gia Nguyén Hitu Thinh va cong su trén
157 bénh nhan UTDTT va nhém chimg da
cho thay hiéu qua khi thiét 1ap mé hinh phan
tich phdi hop cac dic diém nay véi do nhay
dat va do dic hiéu lan luot dat 96,8% va
97%. Trén nhitng hiéu biét nén tang da dat
duogc va sy cai tién, nhdm nghién ciu da xay
dung mot quy trinh phét hién som bdn loai
ung thu phd bién bao gdm v, phdi, gan va
dai truc trang tir ki thuat sinh thiét long thdng
qua khao sat DNA cé ngudn gbc khdi u, quy
trinh c6 tén la SPOT-MAS (Screening for
Presence Of Tumor by DNA Methylation
And Size) véi do nhay trong phéat hién soém
ung thu cia phuong phap dat 73,9%, do dac
hiéu dat 95,9% va gia tri tién doan duong
tinh 1a 95,4%.%° M6 hinh phan tich cua quy
trinh dya trén bén dic tinh caa ctDNA gém
su methyl hoa céc gen lién quan, sy methyl
hoa toan bo hé gen, sy thay doi s lugng ban
sao trén toan bd hé gen va kich thudc dac
trung ctia cFDNA do khdi u phdng thich. Quy
trinh phat hién sém ung thu SPOT-MAS
cling da dugc lugng gia sy hiéu qua dya trén
mot nghién cuau thu nghiém lam sang da
trung tam, voi viéc phéan tich mau mau sinh
thiét long caa 2.795 ngudi tinh nguyén, cho
thiy gia tri phat hién cia ung thu sém trén
nhom nguoi khdng triéu chung vai gia tri
tién doan duong tinh dat 60% va sy chinh
xac trong du doan ngudn géc khéi u dat
83,3%.%°

Nhitng két qua thu duoc di phan nao
ching to tiém ning ctia phuong phép sang
loc phat hién sém ung thu ndi chung va
UTDTT noi riéng dua trén mau mau sinh
thiét long théng qua phan tich nhing dic
trung cia ctDNA. Tuy nhién, dé dua duoc
nhitng xét nghiém nay vao thuc hanh lam
sang mot cach rong rai van can thoi gian va
hé di liéu nghién cu 16n hon.

II. KET LUAN

Ung thu dai tryc trang 1a mot bénh ly phd
bién, dic trung bai ty 1é mac cao trong quan
thé ciing nhu tién lwong xau khi bénh duogc
chan doan & giai doan muon, do do viéc sang
loc phat hién som bénh 1a rat quan trong.
Nhiing hiéu biét mgi vé ctDNA dbi véi phat
hién sém ung thu ¢ ma ra nhitng hudng tiép
can day trién vong. Tuy chua duoc ¢ng dung
trong thuc hanh 1&m sang mot cach rong réi
va dir liéu nghién ciu con chua day du,
nhung vé6i nhitng danh gia budc dau da dat
dugc trong mdi lién quan giira ctDNA va
UTDTT da cho thay tiém ning to 16n trong
viéc sang loc sém hiéu qua ung thu va
UTPDTT trong cong dong.
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