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SINH THIET LONG: CAC DAU AN SINH HOC, CAC (NG DUNG LAM SANG
VA TRIEN VONG TUO'NG LAI

TOM TAT

1. Sinh thiét long (LB) 1a mot ky thuat xam
14n téi thiéu duoc thuc hién trén cac dich co thé,
chu yéu 1a mau, dé tim céac té bao khdi u luu
thong (CTCs), DNA khéi u luu théng (ctDNA),
microRNA hoic thanh phan khdi u khac, duoc
giai phong tir khdi u vao céc dich co thé.

2. Cac uu diém cua sinh thiét long: So voéi
sinh thiét mo, sinh thiét 16ng it xdm lan hon, it
tén kém hon, cho két qua nhanh hon, cho phép
theo ddi diéu tri theo thoi gian thuc va c6 thé dé
dang lap lai dé theo ddi tién trinh cua bénh nhan.
Han ché cha yéu cua sinh thiét long 1a khong du
d6 nhay va do chinh xac dé phan biét céc loai
khi u khac nhau so véi sinh thiét mé.

3. Céc dau 4n sinh hoc lién quan dén khéi u
cua sinh thiét long gom: cac té bao khéi u luu
thong (CTCs), DNA khéi u luu théng (ctDNA),
cac RNA khdi u luu thong (ctRNAs), cac tdi
ngoai bao c6 nguon gbéc tr khéi u (EVs)
(exosomes) va céc tiéu cau bi thay doi boi khdi u
(TEPs). Trong sé do, chi c6 1 xét nghiém CTCs
va 4 xét nghiém ctDNA di dugc FDA chap thuan
dé &ng dung trong 1am sang, trong khi ctRNAs,
EVs va TEPs la céc du an c6 tiém niang day hta
hen.
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4. Cac ing dung 1am sang cua sinh thiét long
gom: sang loc va phat hién sém ung thu, chéan
doan, xac dinh nhiing thay doi ¢ thé tic dong &
cac khéi u rin di can dé lya chon diéu trj dich,
tién luong, theo doi dap ung diéu tri va khang
thudc theo thoi gian thuc, va phat hién khéi u con
s6t lai tdi thiéu va sy tai phét sau phau thuat.

5. Tuong lai cta sinh thiét long: Trong tuong
lai gan, sinh thiét long dya trén da bo thdng qua
phan tich tich hgp tri tué nhan tao va hoc may, la
mot chién luoc hap dan dé cai thién hiéu suat
phét hién ung thu sém, theo ddi dap tmg diéu tri
va khang thudc, phat hién khéi u sot lai tdi thiéu
Va sy tai phat. Do do, sinh thiét long c6 thé duoc
st dung nhu mot cong cu mai la trong y hoc
chinh xéac.

SUMMARY
LIQUID BIOPSY: BIOMARKERS,
CLINICAL APPLICATIONS AND
FUTURE PERSPECTIVES

1. Liquid biopsy (LB) is a minimally
invasive technique performed on body fluids,
primarily blood, to look for circulating tumor
cells (CTCs), circulating tumor DNA (ctDNA),
microRNAS, or other tumor components that are
released by tumors into body fluids.

2. The advantages and limitations of liquid
biopsies: compared to the tissue biopsy, liquid
biopsy is less invasive, less costly, available
earlier, may allow for the real-time monitoring of
therapies, and may be easily repeated to monitor
the patient’s progress. The major limitation of LB
is the lack of sensitivity and precision to identify
various tumor types compared to tissue biopsy.
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3. Cancer-related biomarkers of liquid biopsy
include: Circulating tumor cells (CTCs),
circulating tumor DNA (ctDNA), circulating
tumor  RNAs  (ctRNAs),  tumor-derived
extracellular vesicles (EVs) (exosomes), and
tumor-educated platelets (TEPs). Among them,
only one CTC test and 4 ctDNA tests have been
approved by FDA in the clinical application,
while ctRNAs, EVs and TEPs are biomarkers
with promising potential.

4. Clinical applications of liquid biopsy
include: Screening and early detection of cancer,
diagnosis, determining actionable alterations in
metastatic solid tumors for a targeted therapy
selection, prognosis, real-time monitoring of
treatment response and drug resistance, and
detection of minimal residual disease and
recurrence after surgery.

5. Future perspectives of liquid biopsy: In the
near future, multi-omics-based liquid biopsy
through integrative analysis of artificial
intelligence (Al) and machine learning is an
appealing strategy to improve the performance of
early cancer detection, monitoring of treatment
response and drug resistance, detection of
minimal residual disease and recurrence. Thus,
liquid biopsy could be used as a novel tool in
precision medicine.

I. DAT VAN DE

Theo T6 chuc Y té Thé giéi (WHO), ung
thu gay ra gan 10 triéu ca tir vong vao nim
2020. Con s6 nay duoc udc tinh s& tiép tuc
tang trong nhitng thap Ky tiép theo va s& dat
27 triéu ca mic maéi vao nam 2040. La yéu to
gay tir vong thir hai, ung thu chiém 1/6 sb ca
tir vong trén toan thé gigi mdi nam.

Viéc phat hién som va diéu tri kip thoi
dong mot vai tro quan trong va cd thé 1am
giam ty I¢ t&r vong cta bénh nhan ung thu.
Mic du sinh thiét mo (tissue biopsy) hién la

tiéu chudn vang (gold standard) dé chan
doan, phan tich hinh thai va héa m6é mién
dich cua ung thu nhung n6 co cac han ché 1a
xam 1an, phu thudc vao tinh trang bénh va vi
tri cua khdi u. Trong hon 10 nim qua, sinh
thiét long (liquid biopsy), cd thé duogc thuc
hién trén mau va cac dich sinh hoc khéac, la
mot phuong phép khong xam 14n, an toan va
hiéu qua, cé tiém ning tng dung trong chan
doan som, tién lugng va theo ddi diéu trj ung
thu [2, 3, 4].

Trong bai viét nay, ching t6i gidi thigu
cac khai niém co ban vé sinh thiét long, cac
wu diém va han ché, cac dau 4n sinh hoc, cac
(g dung va tuong lai cua sinh thiét long.

Il. NHNG KHAI NIEM CO' BAN VE SINH
THIET LONG

Sinh thiét long (liquid biopsy) 12 mot ky
thuat xam 1an téi thiéu duoc thuc hién trén
cac dich co thé, chi yéu 1a mau. Cac dich co
thé co tiém niang cho sinh thiét long co thé
gom: dich nfo tay, nudc bot, huyét thanh,
huyét tuong, tinh dich va nudc tiéu. Dic biét,
c4c thanh phan té bao khdi u caa sinh thiét
long dya trén mau co thé gom: céac té bao
khdi u luu thong (CTCs), DNA khéi u luu
thong (ctDNA), cdc RNA khéi u luu thong,
c4c tdi ngoai bao (EVS), cac tiéu cau bi thay
d6i boi khdi u (tumor-educated platelets:
TEPS) [, 4, 5.

Cho dén nay, mot s6 xét nghiém CTCs va
ctDNA d3 dugc FDA phé chuan dé st dung
trong lam sang, trong khi cac EVs, ctRNAs
va TEPs la nhitng d4u 4n sinh hoc khéi u luu
thdng c6 tiém ning hira hen trong quan ly
ung thu [5].

Nl. NHOPNG WU PIEM VA HAN CHE cUA
SINH THIET LONG SO VO1 SINH THIET MO
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3.1. Nhitng wu diém caa sinh thiét
léng:

1) Sinh thiét long it xam 14an hon dang ké
s0 v&i quy trinh sinh thiét md.

2) Xét nghiém nhanh hon so vd&i sinh
thiét mo, cd thé gidp chan doan sém

3) Sinh thiét long thuong it ton kém hon
nhiéu so véi sinh thiét ma.

4) Sinh thiét long cd thé sir dung dé du
doan nguy co tai phat hodc di can.

5) Sinh thiét 1ong c6 thé gitp phan tang,
theo ddi dap ung diéu tri theo thoi gian thyc
Va c0 thé xac dinh tt hon cac dich diéu tri.

6) CO thé dé dang lap lai xét nghiém dé
theo dbi tién trinh caa bénh [4, 5].

3.2. Nhitng han ché caa sinh thiét léng:

1) Han ché chu yéu cua sinh thiét long l1a
khong du do nhay va do chinh xac dé phan
biét cac loai khdi u khac nhau so véi sinh
thiét mo [4].

2) Su giai phong DNA cua khéi u & muc
do thap.

Céc té bao khéiu
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Céc tiéu cdu bj thay déi béi
khdi u khéi u (TETs)

3) Su chuan hda cua cac xét nghiém va
nha cung cap khéc nhau.

4) Su thay d6i DNA c6 thé bi nham lan
boi qua trinh tao mau vd tinh tiém ning
khong xac dinh (clonal hematopoiesis of
indeterminate potential CHIP).

5) Su phén lap CTCs ciling con la mot
thach thirc vé mat k§ thuat [4, 5].

3.3. Cac diu 4n sinh hoc lién quan dén
khéi u cia sinh thiét 1ong

Céc dau 4n sinh hoc lién quan dén khéi u
cua sinh thiét long c6 thé gom: cac té bao
khéi u luu théng (circulating tumor cells:
CTCs), cac DNA khéi u luu thong
(circulating tumor DNA: ctDNA), cac RNA
khdi u luu thong (circulating tumor RNAS:
CtRNA), cac tdi ngoai bao (tumor-derived
extracellular vesicles: EVs) (con co tén la
exosomes) va Ccac tiéu cau bi thay doi boi
khdi u (tumor-educated platelets: TEPs) [1]
(Hinh 1).
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Céc tdi ngoai bao
(EVs)
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Céc acid nucleic lvu
théng: ctDNA, mRNA,
miRNA, IncRNA

Hinh 1. Cac ddu dn sinh hgc ciia sinh thiét léng
(nguon: Mader & Pantel. Oncol Res Treat 2017; 40: 404-408)
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3.4. Cac té bao khéi u luwu théng
(CTCs)

Cac té bao khdi u luu thong (CTCs) la
cac té bao khéi u tir khdi u nguyén phat hoic
di cin xdm nhap vao hé thdng tuan hoan.
Mot s6 CTC c6 thé vao mau, hinh thanh
“mam bénh” dé phét trién tai chd hoic di
can. Cac ky thuat 1am giau cac CTCs: vi sb
lugng cac CTCs trong mau rat it, chi cd
khoang 1 CTC/10” té bao bach cau va tir 1
dén 10 CTC/mL mau khéi u di can nén cac
CTCs can dugc phan lap bang sy bat giir té
bao dwa trén dau 4n sinh hoc va lam giau dya
trén céc tinh chat 1y sinh (kich thudc, ty
trong, ...) [4, 5]. Cho dén nay chi c6 1 xét
nghiém vé CTCs la CellSearch CTC test
dugc FDA phé chuan dé sir dung trong ung
thu hoc 1&m sang (2000) [6].

3.5. DNA khdi u luu thong (ctDNA)

DNA duoc giai phong tir cac té bao ung
thu dwoc goi 1a cac DNA khéi u luu thong
(ctDNA), 1a cac doan DNA soi kép, c6 khéi
luong phan tir tir 0,18 dén 21 Kb, duoc thay
cha yéu trong mau. Nhiéu ky thuat dugc st
dung dé phét hién ctDNA gom giai trinh ty
thé hé mai (NGS-based sequencing), PCR k¥
thuat s6 (digital PCR : dPCR), PCR ky thuat
s6 dang giot (droplet digital PCR: ddPCR)
[1, 5]. Bén nay, 4 xét nghiém vé ctDNA gom
cobas EGFR v2 (2016), PCR PIK3CA RGQ
kit (2019), Foundation One Liquid CDx va
Guardant360 CDx (2021), da dugc FDA phé
chuan dé ung dung trong y hoc 1am sang [5].

3.6. Cac RNA Kkhdéi u lwu théng
(ctRNAS)

Cac RNA khéi u luu thong (ctRNAs)

thuoc nhom RNA soi don nho khdng ma
hoa, c6 d6 dai khoang 20-24 nucleotid, dong
vai trd diéu hoa sau phién m3, ting sinh té
bao, biét hoa va su chét té bao theo chuong
trinh (apoptosis). C6 3 ky thuat cha yéu dé
do ndng d6 cua miRNA gom PCR sao chép
nguoc dinh luong (QRT-PCR), dinh lugng
DNA trén toan bo gen (microarrays) va giai
trinh ty thé hé mai (NGS) [4].

3.7. Céc tui ngoai bao (EVS)

Céc tui ngoai bao c6 ngudn gbc khéi u
(extracellular vesicles: EVs), con goi la
exosomes, la cac tdi nho, cd mang kép lipid,
duong kinh 30-100 nm, duoc tiét ra tir cac té
bao khéi u vao céac dich sinh hoc. Cac EVs
c6 thé chira cac DNA, miRNA, cac RNA dai
khong ma hoa (long non-coding RNAS:
IncRNAS), cac protein, ... Viéc phan lap céc
EVs tr cac dich co thé dugc thuc hién dua
trén cac dac tinh 1y sinh (kich thudc, hinh
thai, mat do) nhu siéu ly tam. Su két hop cua
cac ky thuat nhu siéu loc (ultrafiltration) va
ly tdm gradient ty trong (density gradient
centrifugation), c6 thé lam ting chét luong
cua cac EVs [1, 4].

3.8. CAc tiéu ciu bi thay ddi béi khdi u
(TEPS)

Trong qua trinh tuong tac vai cac té bao
khdi u, cac RNA cua tiéu cau bi thay doi, tao
nén cac tiéu cau bi thay do6i boi khdi u
(tumor-educated platelets: TEPs). Cac TEPs
c6 thé st dung dé phan biét bénh nhan ung
thu phdi v6i ngudi khoe manh hoic voi
ngudi bi viém phdi. Dé giai trinh ty RNA
cua cac TEPs, TEPs dugc phan lap tr mau
toan phan, RNA duoc chiét xuiat, DNA bd
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sung (cDNA) duoc téng hop va khuéch dai
dua trén ky thuat SMARTer va dugc giai
trinh tw cDNA dua trén ky thuat Hlumina
TruSeq. Sy phén tich trinh ty chudi RNA
ngudn gdc tiéu cau (platelet-derived RNA)
c6 kha nang phat hién sém ung thu phdi té
bao khéng nho (NSCLC) véi do chinh xac
gan 80% [4].
IV. NHPNG 'NG DUNG LAM SANG TIEM
NANG CUA SINH THIET LONG

Cac tng dung lam sang tiém ning cua
sinh thiét long bao gom: sang loc va phat
hién sém ung thu, chan doan, xac dinh su
thay d6i phan tar dé lya chon diéu tri dich,
theo ddi theo thoi gian thuc cua su dap ung
va khang thudc, du doan khdi u sét lai sau
phau thuat, tai phat, di cin va dy doan tién
luong [4, 5].

4.1. Sang loc va phét hién sém ung thw

Viéc sang loc & nhitng ngudi ¢6 nguy co
khong triéu chizng ¢6 thé gidp phat hién som
ung thu dé diéu tri két qua hon. Trong 17
nghién ciu vé sinh thiét long dé phat hién
som ung CtDNA, CTCs va
microRNA, ngudi ta thay rang do nhay, do
dac hiéu va dién tich dudi duong cong ROC
chung dé phét hién sém ung thu twong tng la
0,76 (95%CI: 0,67-0,83), 0,92 (95%CI: 0,86-
0,96) va 0,91 (95%Cl: 0,88-0,93 ). Nhu vay,
sinh thiét long c6 d6 nhay twong ddi thap va
c6 do dac hiéu cao trong phat hién sém ung
thu [2].

4.2. Chan don ung thw

Sinh thiét long c6 thé dugc sir dung dé
chan doan xac dinh ung thu & nhitng nguoi
¢6 dau hiéu hoic triéu chung caa bénh. Tong

thu veé

két 19 nghién ctu vé ung thu tuy gom 1872
bénh nhan, vai 7 nghién ctiiu vé ctDNA, 7 vé
CTCs va 6 vé cac tdi ngoai bao, dd nhay
chan doan cuia ctDNA, CTCs va cac tui ngoai
bao tuwong ung la 0,64, 0,74 va 0,93; do dac
hidu twong tng 12 0,92, 0,83 va 0,92 [8].

4.3. Phat hién cac dot bién dé lwa chon
diéu trj dich

Viéc xac dinh nhimg thay d6i vé gen c6
thé tac dong ¢ khéi u rin di can 1a rat quan
trong d6i véi diéu tri dich. Mot sb xét
nghiém chan doan dua trén ctDNA tir mau da
dugc FDA phé chuan cho diéu tri dich gom
xét nghiém dot bién cua thy thé yéu té ting
truong biéu bi (EGFR) cobas V2 dé phat
hién cac dot bién cua EGFR trong ung thu
phoi té bao khong nho (NSCLC) va bo kit
PIK3CA RGQ PCR dé phat hién dot bién
PIK3CA trong ung thu vu [5].

4.4. Tién lwgng

Céc CTC va ctDNA trong mau co thé
dugc st dung dé danh gia tién luwong
(prognosis) ung thu [7]. Nhitng bénh nhéan
NSCLC bi mét doan exon 19 hoic bi dot
bién L858R trén gen EGFR c6 thoi gian séng
s6t khong tién trién (progression-free
survival: PFS) trung binh la 13,7 thang, trong
khi nhitng bénh nhan c6 cac dot bién hiém
gap khac c6 PFS ngin hon (3,7 thang).
Nhitng bénh nhan ung thu va di can thudc
phan nhoém (subtype) cé bo ba am tinh (cac
thu thé ER, PR va HER2 am tinh) ¢6 mic >5
CTCs/7,5 mL (n=124) c6 thoi gian sbng
trung binh (overall survival: OS) ngén hon rd
rét so vai bénh nhan c6 mac <5 CTCs/7,5
mL (10,4 so véi 17,8 thang [1].
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4.5. Theo doi theo thoi gian thuc cia
sw dap &ng va khang thuéc

Uu diém chinh caa sinh thiét long 1a c6
thé 1dy mau mau lip lai theo thoi gian thuc
(real-time) dé phan tich ctDNA, nham phat
hién nhiing thay doi phan tir trong qua trinh
didu tri, phat hién sém sy dap ung hoic
khang thuéc [1]. O bénh nhan ung thu va
hodc tuyén tién liét tién trién, viéc theo doi
s6 luong cac CTCs trong diéu tri c6 thé gidp
tién luong sém. Su bién mat caa CTCs hoic
ctDNA cho phép danh gia hiéu qua thu
nghiém 1am sang caia mot thudc méi.

4.6. Du doan khéi u s6t lai sau phau
thuat, tai phat va di cian

Sinh thiét long con c6 vai tro trong du
doan khdi u sot lai téi thiéu sau phau thuat,
tai phat va di can [1]. Trong ung thu phdi, sy
tai phat sau phau thuat dugc thay khi bénh
nhan c¢6 CTCs tang tro lai trong mau. Viéc
phét hién ctDNA sau khi cat bo khdi u cho
phép du doan su tai phat som hon 6,5 thang
so voi chyp X quang. Trong ung thu dai truc
trang, nong do ctDNA, CTCs va miRNAs
cao 6 lién quan vai su tién trién va sy di can
cua khéi u [2, 7].

V. CAC TRIEN VONG TU'ONG LAI CUA SINH
THIET LONG

Trong tuwong lai gan, sinh thiét long dya
trén da bo (multi-omics), nhu bd gen
(genomics), bo biéu sinh (epigenomics), bo
sa0 ma (transcriptomics), bd protein
(proteomics) va  bd  chuyén  hda
(metabolomics), théng qua viéc phan tich
tich hop (integrative analysis) cua tri tué

10

nhan tao (artificial intelligence: Al) va may
hoc (machine learning) s& 1a mét chién luoc
hip dan dé cai thién hiéu suat phat hién ung
thu som, theo ddi dép tmg diéu tri va khang
thudc, phét hien khdi u sot lai téi thiéu va su
tai phat. Su ddi méi va nhitng tién bo cua
sinh thiét long trong cac quy cac trinh thir
nghiém va cac phuong phap tin sinh hoc
(bioinformatics) s& dan dan lam thay doi
cach quan ly 1dam sang va lam giam ty I¢ tr
vong va tinh trang bénh cua cac loai ung thu
khac nhau. Do d6, sinh thiét long c6 thé dugc
st dung nhu mot cong cu mai la trong y hoc
chinh xac (precision medicine) [1, 3].

Tom lai, sinh thiét long 1a mot ky thuat
xam l4n ti thiéu dé phan tich céc dich long
co thé nham phét hién cac té bao hoic cac
thanh phan khéi u luu théng. Cac wu diém
cua sinh thiét long la it xam lan hon, gia ré
hon, cho két qua nhanh hon, dé& dang lap lai
dé theo d@i tién trinh bénh, dap ung diéu tri
theo thoi gian thuc. Han ché chinh cua sinh
thiét long 1a thiéu do nhay va do chinh xac.
Céc dau an sinh hoc cua sinh thiét long gom
cac CTCs, ctDNA, ctRNAs, EVs va céac
TEPs. Cho dén nay mai c¢d 1 xét nghiém
CTC va 4 xét nghiém ctDNA duoc FDA phé
chuan dé ung dung trong 1am sang. Sinh thiét
long c6 thé ung dung dé sang loc, chan doan,
xac dinh cac thay doi phan tir dé lya chon
diéu tri dich, tién luong, theo doi dép ung
diéu tri va khang thudc theo thoi gian thuec,
phat hién khdi u con s6t lai téi thiéu va su tai
phét sau phiu thuat. Trong tuong lai gan,
sinh thiét long dua trén da bo théng qua phan
tich tich hop tri tué nhan tao va hoc may, la
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mét chién luoc hip dan dé cai thién hiéu suét
phét hién ung thu sém, theo ddi dap ung diéu
tri va khang thudc, phat hién khdi u sot lai téi
thiéu va sy tai phat. Do do, sinh thiét long co
thé dugc sir dung nhu mot cdng cu méi la
trong y hoc chinh xac.
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