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Tém tat

Pit van dé: Ung thu tuy 1a mot bénh ly khé chin doan xac dinh do han ché trong viéc tiép can khéi u
dé 18y mau mé. PCR ki thuat s6 vi giot (ddPCR) véi kha ndng phét hién cac DNA khoi u lwu hanh trong méu
(ctDNA) cho thay tiém ndng chan doan ung thu tuy ma khéng can sinh thiét.

Muc tiéu: (1) Xac dinh ty 1& dot bién cac codon 12/13 va 61 clia gene KRAS trong ctDNA & bénh nhan ung
thu tuy va bénh ly tuy lanh tinh bang kj thuat droplet digital PCR, (2) Khao sat gia tri chdn doan ung thu tuy,
clia dot bién KRAS trong ctDNA phdi hop véi céc chi diém sinh hoc truyén théng (CA 19-9, CEA).

P6i twong va phuwong phap nghién ctru: Nghién ctru dugc thye hién trén 99 bénh nhan gdbm cac nhém
ung thu tuy, u nang tuy lanh tinh va viém tuy man, xac dinh ™tKRAS ctDNA bang k¥ thuat ddPCR.

K&t qua: Ty |18 c6 dot bién KRAS trong ctDNA huyét twong & cdc nhém [an luot 1a 72,5%, 25,0% va 7,1%.
Dot bién tai codon 12/13 chiém 70,6%, dot bién tai codon 61 chi chiém ty 1& 3,9% trong nhém ung thu tuy.
Ty 18 allele d6t bién cla gene KRAS trong ctDNA (MAF ™tKRAS ctDNA) phdi hop CA 19-9 cé gia tri chdn doan
ung thu tuy t8t hon CA 19-9 don d6c véi AUC = 0,885, p = 0,042.

K&t luan: Ty 1& dot bién KRAS trong ctDNA huyét twong & nhém bénh nhan ung thu tuy cao hon cé y nghia
so v&i nhém bénh tuy lanh tinh, chl yéu tai codon 12/13. Gia tri chdn doan ung thu tuy cia MAF ™KRAS
ctDNA tuwong dwong CA 19-9, nhuwng khi phdi hop hai chi diém nay véi nhau lai t6t hon so v&i khi chi dung
CA 19-9 don ddc.

T khéa: ung thu tuy; KRAS; ctDNA; ddPCR; CA 19-9; CEA.
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Abstract

Background: Pancreatic cancer is difficult to diagnose definitively due to limitations in accessing the
tumor for tissue sampling. Droplet digital PCR (ddPCR), with its ability to detect plasma circulating tumor
DNA (ctDNA), shows potential for diagnosing this disease without biopsy.

Objectives: (1) To determine rates of KRAS codon 12/13 and 61 mutations in ctDNA in patients with
pancreatic cancer and pancreatic benign diseases using droplet digital PCR; (2) To investigate the diagnostic
value of KRAS mutations in combination with traditional biomarkers (CA 19-9, CEA) in pancreatic cancer.

Materials and methods: The study was conducted on 99 patients divided into three groups (pancreatic
cancer, benign pancreatic tumors/cysts and chronic pancreatitis), in whom mutKRAS ctDNA was measured
mtKRAS ctDNA using ddPCR.
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Results: Rates of positive ™KRAS ctDNA were 72.5%, 25.0% and 7.1%, respectively. Mutations at codon
12/13 accounted for 70.6%, mutations at codon 61 accounted for only 3.9% in the pancreatic cancer group.
The combination KRAS mutant allele fraction in ctDNA (MAF ™KRAS ctDNA) and CA 19-9 had a better
diagnostic value for pancreatic cancer than that of CA 19-9 alone, with AUC = 0.885, p = 0.042.

Conclusion: Rates of KRAS mutations in ctDNA in pancreatic cancer are significantly higher than those in
benign pancreatic diseases, mostly in codon 12/13. The diagnostic value of KRAS MAF in ctDNA in pancreatic
cancer was not inferior to CA 19-9, but combining both markers was better than using only CA 19-9.

Keywords: pancreatic cancer; KRAS; ctDNA; ddPCR; CA 19-9; CEA.

1. DAT VAN BE

Tuy, 1 mdt co quan cé cac té bao vira ddm nhan
chirc ndng ndi tiét, vira ddm nhan chlrc ndng ngoai
tiét. Tuy thudc loai t&€ bao ma khdi u phat sinh, ung
thu tuy dwoc chia thanh ung thu tuy ngoai tiét -
chiém khoang 96%, va ung thu tuy ndi tiét (phan
I&n 13 ung thu biéu md than kinh ndi tiét tuyén tuy)
- chiém khoang 4% truong hop [1, 2]. Thuat ngit
ung thu tuy vi vay thuong dugc hiéu 13 ung thu biéu
md tuy ngoai tiét [3]. Trong nhdm ung thu tuy ngoai
tiét, ung thu biéu mo tuyén &ng (pancreatic ductal
adenocarcinoma: PDAC) |a thuwdng gép nhat, chiém ty
|é hon 90% cac truong hop ung thu tuy [4].

Ung thu tuy véi ty 1& s6ng s6t sau 5 nam dudi
10%, la mot trong nhitng loai ung thu cé tién lugng
xau nhat [5]. Nguyén nhan chi yéu 1a do bénh thuwong
duoc chin doadn & giai doan muén, khi khéi u d3
xam 13n hodc di can. Hién nay, sinh thiét tuy lam xét
nghiém mo bénh hoc |3 tiéu chudn vang dé chan doén
ung thu tuy, Tuy nhién, vi tri giai phau dic biét cha tuy,
d3 gay tré ngai dang ké dén viéc 1ay mau sinh thiét.

Trong bé&i canh nay, cic chi diém sinh hoc huyét
thanh truyén théng nhu carbohydrate antigen 19-9
(CA 19-9) va carcinoembryonic antigen (CEA) da dwoc
nghién cttu rong rdi nham hd tro chan doan va tién
lvgng ung thu tuy. CA 19-9 13 chi diém sinh hoc dwoc
sir dung phé bién nhat trong ung thu tuy, véi dé nhay
dao dong tlr 79% dén 81% va do dac hiéu tir 82% dén
90% & bénh nhan cé triéu chirng [6]. Tuy nhién, CA
19-9 c6 thé duong tinh gia do tang trong cac bénh ly
lanh tinh nhw viém tuy, xo gan, tac mat; cling nhu &m
tinh gid do khong dwoc san xuat & ngudi thiéu khang
nguyén Lewis (chiém 5 dén 10% dan sd) [7, 8]. Chi
diém sinh hoc con lai 1a CEA, m3c du cé dé nhay thap
hon CA 19-9, nhung lai c6 do dac hiéu cao hon trong
chan dodn ung thu tuy va cé thé hitu ich trong tién
lwong. Néng d6 CEA huyét thanh cao ¢d lién quan
dén giai doan khéi u, nguy co tai phat va thoi gian
s6ng con & bénh nhan ung thu tuy [9)]. Vi vy, viéc
két hop CA 19-9 va CEA c6 thé cai thién dd chinh xac
trong chan dodan va tién luvgng so vdi st dung tirng
dau an riéng & [10, 11].

Gan day, nhiéu nghién clru da cho thay cé madi
lién quan mat thiét gitra dot bién gene va cac bénh

ly ung thw. Dot bién gene KRAS dugc tim thidy & 75
- 95% bénh nhan ung thu tuy [12]. V&i sy phéat trién
cac k¥ thuat sinh hoc phan t&r cé dd nhay cao, ngudi
ta cd thé phat hién duwoc cdc manh DNA mang dét
bién gene nay dugc phdng thich tir khéi u va luu
hanh trong mau, goi la ctDNA (circulating tumor DNA)
[13]. Vi vay, ki thuat ndy dwoc goi 1a sinh thiét long
(liquid biopsy) v&i tiém nang thay thé sinh thiét mo
trong chin dodn ung thu tuy. PCR k{ thuat sé vi giot
(droplet digital PCR: ddPCR) Ia ky thudt c6 kha nang
phat hién ctDNA & ndng dd thap, chi tir 0,001% tré&
Ién [14]. Vi vay day la ky thuat co gid tri trong phat
hién dot bién KRAS trong ctDNA (™KRAS ctDNA) &
bénh nhan ung thu tuy nham cung cap thém mot chi
diém sinh hoc mai trong chan doédn bénh Iy nay ma
khong can ti€p can tryc tiép khdi u.

D& dénh gid tiém nang chan doan ung thu tuy
bang ky thuat sinh thiét 16ng dua trén xét nghiém
mutKRAS ctDNA, cling nhu tiém nang cla né khi phéi
hop véi cac chi diém sinh hoc truyén théng, ching
toi thue hién dé tai nay vdi hai muc tiéu:

1. Xdc dinh ty Ié dét bién cdc codon 12/13 va 61
cua gene KRAS trong ctDNA & bénh nhén ung thu tuy
va bénh ly tuy lanh tinh bdng ki thudt droplet digital
PCR.

2. Khéo sdt gid tri chdn dodn ung thu tuy cda dét
bién KRAS trong ctDNA phéi hop vdi cdc chi diém
sinh hoc truyén théng (CA 19-9, CEA).

2. D01 TUQNG VA PHUO'NG PHAP NGHIEN CU'U

2.1. Bdi twong nghién ciru

Bénh nhan cé bénh ly tuy dugc khdm va diéu tr
tai Bénh vién Trwdng Dai hoc Y - Dugc Hué va Bénh
vién Trung wong Hué trong thdi gian tir 07/2022 dén
04/2025, gdm ¢ 2 nhém nhu sau:

- Nhém ung thu tuy: 51 bénh nhan

- Nhédm bénh ly tuy lanh tinh: 48 bénh nhan, gém
28 bénh nhan viém tuy man va 20 bénh nhan u/nang
tuy lanh tinh (u tuy, u d&c gia nhd, u nang thanh dich,
u nha nhay ndi ng, nang tuy, nang gia tuy).

2.1.1. Tiéu chuén chon bénh

Chan doan xac dinh céc bénh ly tuy trong nghién
ctu dugc thye hién dua trén cac tiéu chuan 1am sang
va can lam sang nhu sau:
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- D&i v&i nhdm ung thu tuy, tiéu chudn bao gom
sy hién dién cla t6n thuong nghi ngd &c tinh trén
chan doan hinh anh (siéu 4m ndi soi (endoscopic
ultrasound: EUS) va/hodc chup cit Iép vi tinh
(computed tomography scan: CT scan) va/hodc chup
céng hudng tlr (magnetic resonance imaging: MRI)),
két hop véi két qua mé bénh hoc khdng dinh ung thu.

- Nhém u/nang tuyén tuy dugc xac dinh khi cé
tén thuwong khu trd trén hinh dnh hoc (EUS va/hodc
CT scan va/hodc MRI) di kém két qud mé bénh hoc
xac nhan lanh tinh.

- V&i nhém viém tuy man, chidn doan xdc dinh
dya vao cac dau hiéu t6n thwong dién hinh trén EUS
(theo tiéu chuin Rosemont) hodc CT scan hodc MRI
(theo tiéu chudn M-ANNHEIM) [15, 16, 17].

Toan bd bénh nhin déu duoc tién hanh dinh
lvgng ndng d6 cac diu &n sinh hoc huyét thanh (CA
19-9 va CEA) va lay mdu lam xét nghiém gene trudc
khi phau thuat hodc bt dau phac d6 hda tri.

2.1.2. Tiéu chudn logi triv

- Mau cfDNA khéng dat yéu cau vé s6 lugng va
chat lvgng dé tim dét bién KRAS trong ctDNA.

- Bénh nhan khéng déng y tham gia vao nghién cdru.

2.2. Phuong phap nghién ctru

2.2.1. Thiét ké nghién ciru

Nghién clru mo ta cit ngang.

2.2.2. Phwong tién nghién cuu

Xét nghiém tim dét bién gene KRAS trong ctDNA
duwoc thuc hién bang ki thuat ddPCR trén hé théng
QX200 cua hang Bio-Rad (M§), tai phong thi nghiém
Di truyén phan t&, B& mén Di truyén Y hoc, Truong
Pai hoc Y - Duoc, Pai hoc Hué.

C4c xét nghiém va chan doan hinh anh cla bénh
nhan duwoc thyc hién trén cac hé théng sau:

- Tai Bénh vién Truong Dai hoc Y - Duoc Hué:

+ CA 19-9, CEA: hé théng Cobas E601, E602 cua
hang Roche.

+ CT scan: May chup cit I&p vi tinh da day
SOMATOM Scope, Siemens Healthineers, Erlangen,
Germany.

+MRI: Mdy chup cong hudng tlr 1.5T MAGNETOM
Amira, Siemens Healthineers, Erlangen, Germany.

- Tai Bénh vién Trung wong Hué:

+ CA 19-9, CEA: hé théng Cobas E601, E602 cua
hing Roche va hé théng DXI cla hdng Beckman
Coulter.

+ CT scan: Mdy chup cat I&p vi tinh Revolution
ACT 32 slices, GE Hangwei Medical Systems, Beijing,
China.

+MRI: Mdy chup cong huwéng tir GE Signa Explorer
1,5T, GE Tianjin Company, China.

Siéu Am ndi soi dugc thye hién trén hé théng siéu

am ndi soi Fuji SU-8000 (Fujifilm Corporation, Tokyo,
Nhat Ban). Ong siéu 4m ndi soi thudc hang Fujifilm
dau do radial EG 530UT2 va d3u do linear EG 530UR2
V@i tan s8 tlr 7,5 MHz - 12 MHz. Kim choc hat dudng
kinh 19G va 22G cta hang Olympus.

2.2.3. Cdc bwdc nghién cuu

DU liéu nghién cu bao gdm cac théng tin chung,
ddc diém 1am sang va can |dm sang duoc thu thap
tlr cd hai nhédm ung thu tuy va bénh ly tuy lanh
tinh. Qua trinh tach cfDNA (cell-free DNA: cfDNA)
tr mau huyét twong dwoc thuc hién theo quy trinh
cla bd kit QlAamp® ccfDNA/RNA (Qiagen). Tiép d6,
ky thuat PCR ky thuat sb vi giot (droplet digital PCR:
ddPCR) dugc thyc hién dé phat hién cac dét bién
trén gene KRAS. Cu thé, nghién cru s dung bo kit
ddPCR™ KRAS G12/G13 Screening (Bio-Rad) nham
phat hién 7 dét bién codon 12 va 13 (G12A, G12C,
G12D, G12R, G12S, G12V, G13D), két hop cung bd
kit ddPCR™ KRAS Q61 Screening (Bio-Rad) dé phat
hién 5 d6t bién codon 61 (Q61K, Q61L, Q61R, Q61H
183A>T, Q61H 183A>C). & céc trudng hop phat
hién cé dét bién KRAS, ty |é allele d6t bién (mutant
allele fraction: MAF) s& duoc ghi nhan [18]. Cudi
cung, phan tich gia tri chdn doan ung thu tuy cla ty
1& allele dét bién cla gene KRAS trong ctDNA (MAF
mutkRAS ctDNA), phdi hop cling cic dau &n sinh hoc
truyén théng la CA 19-9 va CEA.

2.3. Xtr ly s6 liéu

Céc bién s6 nghién clru dwoc ghi nhan va tinh
trung binh, trung vi hodc ty & phan trdm. K&t qua
xét nghiém mutKRAS ctDNA dugc ghi nhan duong
tinh hodc 4m tinh, néu dwong tinh thi két qua duoc
biéu dién bang MAF theo ty 1& %. Ty & phat hién
dugc xac dinh cho mdi nhém ung thu tuy, u nang
tuy lanh tinh, viém tuy man. So sanh cac ty |1é phat
hién bing kiém dinh Chi binh phuong hodc Fisher’s
exact (néu cé hon 20% cac tan s < 5). Céc gia tri
CEA va CA 19-9 do trén tirng hé théng dwoc chuin
hda thanh chi s8 Z-score dé loai bd su khac biét gira
cdc hé thdng may. Pudng cong ROC gid tri chan doan
ung thu tyy dwoc v8 dua trén chi sé Z-score cla CEA,
Z-score cla CA 19-9 va MAF clia mutKRAS ctDNA. Khi
ddnh gia gia tri chan doan phdi hop cta CA 19-9 va
MAF cGla mutKRAS ctDNA, dudng cong ROC duoc vé
dua vao xac suat du bado thu duoc tir mé hinh hoi
quy logistic da bién giita Z-score ctia CA 19-9 va MAF
clla mutKRAS ctDNA. Diém cit t6i wu cla duwong
cong ROC dua vao chi s6 Youden, d6 nhay va d6 dic
hiéu duoc tinh tai diém cat nay. Cac kiém dinh théng
ké duwoc thuc hién trén phan mém SPSS 26. So sanh
céc dién tich dudi dudng cong ROC bang kiém dinh
Delong trén phan mém MedCalc 23.4.2.
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2.4. Pao durc nghién cliru
Nghién clru nay da dwoc Hoi ddng dao dirc trong nghién cru Y Sinh hoc, Trudng Dai hoc Y - Duoc, Pai hoc
Hué chap thudn, m3 s6 H2023/043.

3. KET QUA
3.1. Bic diém chung cla bénh nhan trong nghién ctru
Bang 1. Mot s6 dic diém chung cla bénh nhan & cdc nhém bénh ly tuy

Pic diém Ung thw tuy (%) U nang tuy lanh tinh (%) Viém tuy man (%) P
Tudi (X + SD) 64,8 £ 10,7 45,7 £17,1 51,5+16,4 <0,0001
Nam 23 (45,1) 10 (50,0) 23 (82,1)
Gidi . 0,005
Nir 28 (54,9) 10 (50,0) 5(17,9)
B . C6 9(17,6) 5 (25,0) 17 (60,7)
Uong rugu bia R 0,0003
Khéng 42 (82,4) 15 (75,0) 11 (39,3)
o co 11 (21,6) 5 (25,0) 14 (50,0)
Hut thudc 13 R 0,027
Khéng 40 (78,4) 15 (75,0) 14 (50,0)
bdi thao Co 17(33,3) 1(5,0) 10(35,7) 0.034
duong Khong 34 (66,7) 19 (95,0) 18 (64,3) ’
Téng 51 (100,0) 20 (100,0) 28 (100,0)

Cé su khéc biét cé y nghta théng ké vé phan b6 tudi trung binh, gidi tinh, tién s&r ubng rwou bia va hat
thudc 14 & ba nhém bénh ly tuy dwoc nghién ctru. Trong d6, tudi trung binh cia bénh nhan & nhém ung thu
tuy cao hon cé y nghia théng ké so véi nhém u nang tuy lanh tinh va viém tuy man. Phan I&n bénh nhan viém
tuy man la nam gidi, cé tién sir ubng rwou bia va hut thudc 14.

3.2. Ty lé dot bién cac codon 12/13 va 61 cia gene KRAS trong ctDNA & bénh nhan ung thu tuy va bénh
Iy tuy, lanh tinh bang ky thuat droplet digital PCR

Bang 2. Phan bd ™tKRAS ctDNA duong tinh & cdc nhdm bénh Iy tuy

mutKRAS ctDNA Ung thw tuy (%) U nang tuy lanh tinh** (%)  Viém tuy man (%) P

(+) 36 (70,6) 5 (25,0) 2(7,1)

Codon 12/13 <0,0001
(-) 15 (29,4) 15 (75,0) 26 (92,9)
+ 2%¥** (3,9 0(0 0(0

Codon 61 (*) (3:9) (©) (0) 0,706
(-) 49 (96,1) 20 (100) 28 (100)
+ 37 (72,5 5% (25,0 2(7,1

Chung (*) ( ) ( ) (7.1) <0,0001
(-) 14 (27,5) 15 (75,0) 26 (92,9)

Téng 51 20 28
Chdu thich:

* 3 ca u nhu nhdy néi 6ng, 1 ca u nang thanh dich, 1 ca nang gid tuy,.

** Trong nhém nay cé 8 ca u nhi nhdy ndi éng, ty I8 bénh nhén u nhi nhéy néi 6ng c6 ™KRAS ctDNA Ia 3/8 (37,5%,).

*** Trong 2 ca dwong tinh dét bién codon 61, c6 1 ca déng dét bién codon 12/13 va codon 61.

Ty |& c6 dot bi€n KRAS trong ctDNA huyét twong & nhdm bénh nhan ung thu tuy cao hon cé y nghia théng
ké so v&i hai nhém lanh tinh (u nang tuy, 1anh tinh va viém tuy man). Phan 1&n 13 d6t bién tai codon 12/13
chiém 70,6%, dot bién tai codon 61 chi chiém ty 1& 3,9% trong s6 bénh nhan ung thu tuy.

3.3. Gia tri chdn doan ung thu tuy clia dot bién KRAS trong ctDNA phdi ho'p véi cac chi diém sinh hoc
truyén théng

Bang 3. Nong d6 CA 19-9 va CEA & cac nhém bénh Iy tuy

Chi diém Ung thu tuy U nang tuy lanh tinh Viém tuy man p
CA 19-9 (U/mL) 561,0 13,6 12,1 <0.0001
Trung vi (IQR) (74,2 - 1000,0) (8,6 - 24,3) (6,6 - 30,5) !
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CEA (ng/mL) 5,1 1,8 2,9
Trung vi (IQR) (2,9-19,7) (1,3-5,1) (1,7-7,4)
Trung vi ndng d6 ctia CA 19-9 va CEA & nhdm ung thu tuy cao hon cd y nghia théng ké so vdi ca hai nhém
bénh tuy lanh tinh.

0,0005

CEA CA 199
1.0 1.0
08 08 ™
06
£ §
":I .E
§‘ 04 x 04l
AUC = 0,638 AUC =0,804
0 Se =72,0%, Sp = 58,3% 02 Se =78,4%, Sp = 87,5%
0=0,019 p < 0,001
“’ne 0 0.2 04 0.6 08 10 0 Qﬂ-ﬂ 0.2 0.4 06 0.8 10
1 - Specificity 1 - Specificity

Hinh 1. Pudng cong ROC cla Z-score chuin hod tir ndng d6 CEA (trai) va CA 19-9 (phai)
trong chdn doén ung thu tuy
Nong d6 CEA c6 gia tri chdn doédn ung thu tuy & mirc d6 kém véi AUC = 0,638, p = 0,019. Nong dd CA 19-9
6 gid tri chan doan ung thu tuy & mirc do t6t véi AUC = 0,804, p < 0,001.

MAF ™KRAS ctDNA MAF ™'KRAS ctDNA + CA 19-9
10 0
. |

'
08 | 08

o
ol 11 (Se=70,6%,

2’ 06
z i £
z 1Sp = 87,5%) 2
| AUC =0,790 AUC = 0,885
. ' Cut-off = 0,55% 02 Se = 86,3%, Sp = 83,3%
! p <0,001 p < 0,001
00 : o'co.o 0.2 0.4 06 08 1.0
0.0 02 04 06 08 10
1 - Specificity 1 - Specificity

Hinh 2. Puwong cong ROC clda gia tri MAF ™KRAS ctDNA (trai) va dudng cong ROC cla gia tri MAF
mutkRAS ctDNA phdi hop CA 19-9 (phai) trong chan doan ung thu tuy
Chd thich: J1a vi tri diém cat t8i wu theo chi s6 Youden.

Gia tri MAF ca ™KRAS ctDNA cd gia tri chan doan ung thu tuy & mdc dé trung binh (AUC = 0,790), véi
gid tri nguwdng 12 0,55%. Gia tri MAF clia ™"KRAS ctDNA phdi hop CA 19-9 cé gia tri chdn doédn ung thu tuy &
murc d6 tét véi AUC = 0,885, p < 0,001.

Bang 4. Gia tri chan doan ung thu tuy cla céc chi diém khi so sanh véi CA 19-9 va
v&i CEA phdi hop CA 19-9

2 g Khoang tin cay p* so v&i p* so v&i
Chi diém AUC 95% CA 19-9 CEA phéi hop CA 19-9
CA19-9 0,804 0,709 - 0,875 - 0,152
CEA phéi hgp CA 19-9 0,827 0,737 - 0,896 0,152 -
MAF ™*KRAS ctDNA 0,790 0,694 - 0,864 0,831 0,507
mut
MAF ""KRAS ctDNA 0,885 0,804 - 0,940 0,042 0,104

phdi hop CA 19-9
*Kiém dinh Delong
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Gia tri chan doan clla MAF ™KRAS ctDNA khong
khéc biét so vdi CA 19-9 don ddc. Tuy nhién, khi phéi
hop MAF ™tKRAS ctDNA va CA 19-9 thi gid trj chan
dodn tang lén & mirc t6t véi AUC = 0,885, sy khéc
biét cé y nghia théng ké khi so sanh véi CA 19-9 don
ddc. Trong khi d6, su phdi hop ctia CEA va CA 19-9
c6 gia tri chdn doan khéng khdc biét so véi CA 19-9
don doc.

4. BAN LUAN

4.1. Ty 1é dot bién KRAS trong ctDNA & bénh
nhan mac bénh ly tuy bang ky thuat droplet digital
PCR

Chung toi da tién hanh khao sat 99 bénh nhéan
c6 bénh ly tuy gdbm 51 bénh nhan ung thu tuy va 48
bénh nhan cé bénh tuy lanh tinh, gém 20 bénh nhan
u nang tuy lanh tinh va 28 bénh nhan viém tuy man.
Tudi trung binh cla mo6i nhém bénh nhan ung thuw
tuy, u nang tuy lanh tinh va viém tuy man lan lvot
la 64,8 +10,7,45,7 +17,1va 51,5 + 16,4. C6 su khac
nhau cé y nghta théng ké vé tudi trung binh gitra cac
nhém bénh nhan, trong d6 tudi trung binh cia nhém
bénh nhan ung thu tuy cao nhat trong cdc nhém.
Do tudi trung binh trong nghién clu tuong dong
v&i nghién ctru trén cdc nhdm bénh nhan tuong
irng, nghién ctru cta Ko (2022) & bénh nhan ung thw
tuy vé&i tudi trung binh 64,2 + 10,9 [19], nghién cru
cla Shi (2017) & bénh nhan nang tuy lanh tinh vai
tudi trung binh 13 47,6 + 13,6 [20], nghién cttu cla
Olesen (2021) & bénh nhan viém tuy man cho thay
tudi bénh nhan tang tir 52,1 1&n 60,0 trong sudt thoi
gian nghién ctu [21]. Trong nhédm bénh nhan viém
tuy man, ty 1& nam gidi chiém wu thé rd rét |én tdi
82,1%, trai ngwoc véi hai nhém con lai noi phan bé
gidi gan nhu tuong duong. Bén canh d6, ty 1& udng
rwgu bia va hat thudc & trong nhém ciing rat cao,
[an lwot 13 60,7% va 50,0%. K&t qua nay phan anh
phan nao dic diém dich té cha viém tuy man, khi
cac yéu t6 nguy co chd yéu cla bénh ly nay nhu st
dung ruou bia kéo dai va hut thudc 13 1 nhitng dac
diém thudng dugc ghi nhan & nam gidi [17,22]. C6
m@i lién quan hai chiéu gilta dai thdo dudng va ung
thu tuy, dai thdo dudng cé thé |3 yéu t6 nguy co va
cling c6 thé |d mot diu chirng cta ung thu tuy [23].
Bén canh d6, dai thao duwdng cling 1a bién chirng cla
viém tuy man [24]. Diéu nay giai thich cho viéc ty |&
bénh nhan déi thao duwdong & nhdm ung thu tuy va
viém tuy man cao hon dang ké so véi nhém u nang
tuy lanh tinh, [an lwot 14 33,3% va 35,7% so vdi 5,0%.

Nghién clru ching tdi cho thay ty |& phat hién dot
bi€n KRAS trong ctDNA huyét twong (™KRAS ctDNA)
& nhom bénh nhan ung thu tuy cao hon cé y nghia
théng ké so v&i nhdm u nang tuy, lanh tinh va nhém

viém tuy man, lan luot 13 72,5%, 25,0% va 7,1% vdi
p < 0,0001. Ty lé phat hién ™*KRAS ctDNA gilta cac
nghién ctru hién nay c6 nhiéu khac biét. Nghién ctru
clia Hadano (2016) va Lin (2018) c6 ty |é phat hién
mutkRAS ctDNA kha thap véi chi 31% [25,26], trong
khi ty 1& nay & nghién ciru cla Kim (2018) 1én dén
77,9% [27]. C6 nhiéu nguyén nhan cé thé dan dén sy
khac biét nay nhu sé lugng dot bién ma cac bé kit ¢
thé phat hién, dé nhay clia hé thdng phat hién ctDNA
cling nhu giai doan cla khdi u [28]. Qua nghién clru
nay, ching téi nhan thdy phan |&n cic bénh nhan
ung thu tuy mang dot bi€n KRAS 1a tai codon 12/13,
trong khi dét bién codon 61 chi dugc phat hién trong
2 truong hop, chiém ty 1é 3,9%. Dic biét cé mét bénh
nhan ung thu tuy mang ca hai d6t bién codon 12/13
va codon 61. Tac gia Jain (2024) ciling s& dung hai bd
kit nhu chiing t6i, két qua trong s6 58 bénh nhan ung
thu tuy ™KRAS ctDNA duwong tinh, cé 55 bénh nhan
mang dot bién codon 12/13 va 4 bénh nhan mang
dot bién codon 61, trong d6 cé 1 bénh nhan mang
ca hai d6t bién [29]. Nhw vay, cé thé thay rang ty &
phat hién dot bién gene KRAS bi anh hudng chl yéu
bai bd kit phat hién dot bién & vj tri codon 12/13.
Diéu nay giai thich cho sy tuwong déng cda chung toi
vGi nghién ctu cta Kim (2018) khi déu dung bé kit
¢6 kha nang phat hién dén 7 loai dot bién KRAS tai
codon 12/13, trong khi Hadano va Lin chi st dung bd
kit c6 kha nang phéat hién 3 loai d6t bién tai codon 12.

Pang chu y, trong nhdm u nang tuy lanh tinh va
viém tuy man chuing toi phat hién ™'KRAS ctDNA
vGi ty 18 [an luot 13 25,0% va 7,1%. Nghién ciru cla
Wang (2019) cling phat hién ™KRAS ctDNA vdi ty 1é
tuong tw la 20,9% [13]. Trong 7 trwong hop bénh tuy
lanh tinh cé ™*KRAS ctDNA duong tinh bao géom 2
ca viém tuy man, 3 ca u nhd nhay ndi éng, 1 ca nang
gia tuy va 1 ca u nang thanh dich. U nhd nhay ndi
6ng 13 tdn thwong lanh tinh dang chd y vi c6 nguy
co cao tién trién thanh ung thu trong twong lai [30].
Trong nghién ctru cha chdng toi, ty 1& ™KRAS ctDNA
duwong tinh & bénh nhan u nhi nhay ndi dng cao lén
dén 37,5%, ca 3 truong hop sau dé déu duoc phau
thuat va duwoc xac nhan 1a loan san do thap. Két qua
nay tuong dong vdi Nitschke (2025) khi nghién ciru
25 bénh nhan u nhi nhay noi 6ng d3 phau thuat cling
cé dén 5 trudng hop (20%) cé ™KRAS ctDNA duong
tinh va ciing déu la loan san dd thap [31]. Tuy nhién,
Hata (2020) khi nghién ctru 34 bénh nhan u nhi nhay
ndi 6ng chi phat hién 2 bénh nhan mang doét bién
KRAS trong cfDNA, dang chu y la 1 truong hop sau
doé duoc xac nhan 13 ung thu tuy, tac gid cling cho
rang nhi*rng trudng hop u nhd nhdy nodi 6ng mang
dot bién KRAS c6 nguy co ac tinh hod cao [32]. Nhu
vay, nhitng trudng hop thudc nhdm bénh ly tuy lanh
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tinh nhung cé ™KRAS ctDNA duong tinh can dugc
ti€p tuc theo ddi dé cé thé phat hién sém sy xuat
hién clia ung thu tuy.

4.2. Gia tri chdn doan ung thu tuy cta dot bién
KRAS trong ctDNA phdi hg'p véi céc chi diém sinh
hoc truyén théng

Theo Mang luwdi ung thu toan dién quéc gia Hoa
Ky (NCCN: National Comprehensive Cancer Network),
CA 19-9 1a chi diém sinh hoc duy nhit dugc khuyén
cdo ¢ng dung trén lam sang dé hd tro chan doén,
tién lwgng va theo ddi trong diéu trj ung thu tuy [33].
DE hd trg chan dodn ung thu tuy, chi diém sinh hoc
CEA ciling dugc nhiu tac gid dé cap trong cac nghién
clru gan day [34]. Do d6, nghién clru cta ching toi
cling t4p trung vao cac chi sd nay va nhan théy trung
vi ndng d6 cha CA 19-9 va CEA déu cao hon cé y
nghia théng ké & nhém ung thu tuy so v&i nhém u
nang tuy lanh tinh va nhém viém tuy man (Bang 3).
Diéu nay cling phu hgp véi nhan dinh tir cac nghién
clru vé cac chi diém sinh hoc trong ung thu tuy, trong
dé CA 19-9 tang trong hon 80% truong hop ung thw
tuy [35], trong khi CEA ting trong khoang 30-60%
trwdng hop ung thu tuy [36].

V& chan doan ung thu tuy, nghién cttu cda ching
téi cho thay gid tri chdn doan cla CEA & mirc do kém
va CA 19-9 & murc dd t6t voi AUC lan luot 1a 0,638 va
0,804 (Hinh 1). Trong dé dé nhay va d6 déc hiéu cua
CA 19-9 déu cao hon so v&i CEA, lan lvot 1a 78,4% so
vdi 72,0%, 87,5% so vdi 58,3%. Mot s6 phan tich gop
Ve gia tri chan dodn clia CEA va CA 19-9 ciing c6 cling
két qua nhu nghién ctru cla ching téi. Cu thé, tac gia
Xing (2018) khi phan tich gép trén 1.277 bénh nhan
ung thu tuy va 4.537 ngudi tham gia da cho thdy do
nhay va d6 d3c hiéu [an lwot cla CEA 13 0,50 va 0,78,
cta CA 19-9130,80va 0,75 [37]. DU CEA t6 ra yéu thé
hon so véi CA 19-9 nhung Kane (2022) trong phan
tich gop trén 250 nghién ctru da nhan dinh CEA la
mot chi diém sinh hoc hira hen trong chan doén ung
thu tuy, nhat 13 khi ph6i hgp cung vdi CA 19-9 [38].

Tuy 13 co quan cé vi tri gidi phiu dic biét, ndm
sau nén hau nhu rat khé I8y mau sinh thiét theo cach
ti€p cin thong thudng. B&n canh CA 19-9 la chi diém
hod sinh hién nay duoc sir dung phd bién trén 1am
sang trong hd trg chan dodn ung thw tuy, viéc tim
kiém va slr dung cac chi diém sinh hoc khac dac biét
la chi diém khéng xam nhdp dé thay thé hodc phdi
hop CA 19-9 I3 hét strc quan trong. Trong béi canh
do, xét nghiém ™KRAS ctDNA ba?mg k¥ thuat ddPCR
dugc xem nhu 13 mdt céch tiép cdn cta ky thuat sinh
thiét 1dng, da trd thanh mét trong nhirng (ng vién
hang dau dé ching t6i phan tich gid tri chdn doan
trong ung thu tuy, Két qua tir dudng cong ROC &

Hinh 2 cho thay xét nghiém ™KRAS ctDNA béng k¥
thuat ddPCR ¢ gia tri chan doan ung thu tuy & mirc
do trung binh (AUC = 0,790), v&i gia tri ngudng MAF
cla ™*KRAS ctDNA = 0,55%, dé nhay va do dac hiéu
[an lwot 12 70,6% va 87,5%.

Khi so sanh véi gia tri chdn dodn clia CA 19-9 don
déc, két qua ki€m dinh Delong cho thdy MAF cua
mUtKRAS ctDNA va CA 19-9 c6 gid tri chan dodn twong
duong, véi AUC lan lurot 13 0,790 va 0,804 (Bang 4).
Déng luu y, khi phéi hop ca hai chi diém 1a MAF cua
mUtKRAS ctDNA va CA 19-9, gid tri chan dodn ting Ién
hon so v&i CA 19-9 don déc (p = 0,042), gan tiém can
vdi mirc do rat tét, véi AUC = 0,885, dd nhay va do
dac hiéu Ian luot 1a 86,3% va 83,3%. Wang (2019)
phan tich duong cong ROC trén 95 bénh nhan ung
thu tuy va 43 bénh nhan bénh tuy lanh tinh da xac
nhan dd nhay va do dic hiéu cla ™*KRAS ctDNA
trong chdn doan ung thu tuy [an lugt [a 47% va 80%,
céc gid tri nay tang 1én dén 81% va 82% khi phdi hop
vdi CA 19-9 [13]. Pay |3 diéu ma chi diém sinh hoc
truyén théng CEA khi phdi hop v&i CA 19-9 khéng
lam duwgrc, du cling lam tang AUC tir 0,804 1én 0,827
nhung khéc biét nay khéng cé y nghia théng ké (p =
0,152) (Bang 4).

Mac du ™KRAS ctDNA duoc ky vong la mét chi
diém sinh hoc c6 gia tri chdn doan ung thu tuy, tuy
nhién ty |& phét hién dét bién nay trong cfDNA thay
déi kha nhiéu gitra cac nghién ctru, d3c biét cé lién
quan dén giai doan bénh, nén viéc (rng dung trong
chan doan c6 phan han ché vdi dé nhay chua that
sy cao, nhat [a d6i véi nhdm bénh nhan giai doan
s&m. Tac giad Carrara (2026) trong bai téng quan cla
minh cling dua ra nhan dinh vé ty 1& phat hién dot
bién gene KRAS trong cfDNA & bénh nhan ung thu
tuy, tién trién [&n dén hon 75%, nhung ty 1& nay thap
chi 48% & cac trudng hop ung thu tuy tai chd, khang
dinh tdm quan trong cla giai doan khdi u trong viéc
anh huwdng dén s6 lwgng cfDNA, gy 4m tinh gia khi
kh&i u & giai doan sém [39]. Nghién cru clla Wang
(2019) trén 95 bénh nhan ung thu tuy ciing cho thay
ty 1 allele dot bién cla gene KRAS trén ctDNA cao
hon cé y nghia théng ké & nhom giai doan IV so vai
nhém giai doan I/1l [13]. Néng d6 CA 19-9 huyét
twong la mét chi diém duwoc ¢ng dung thudng quy
trong chan dodn va quan ly ung thu tuy. Tuy nhién,
CA 19-9 dugc danh gid cé han ché vé do dic hiéu,
c6 thé ting trong mét s& bénh ly khac nhu soéi 8ng
mat chd, dai thdo dudng... Vi vay, sy phdi hop hai chi
diém trong mau 13 ™KRAS ctDNA va CA 19-9 duoc
nhiéu tac gid quan tdm. Sy cai thién déng ké vé do
nhay d3 duogc ghi nhan trong hau hét cac nghién ctru
[13], cling nhu nghién cru cda ching téi: tir 70,6%
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ddi vai ™tKRAS ctDNA va 78,4% d6i véi CA 19-9, do
nhay da tang I&n 86,3% khi sir dung phé&i hop ca hai
chi diém nay, trong khi dé dé dac hiéu thay déi khéng
dang ké, dat 83,3%.

5. KET LUAN

Nghién cttu cho thdy nhdm bénh nhéan ung thu
tuy cé ty 1é dot bién KRAS trong ctDNA huyét tuong
cao hon cé y nghta théng ké so véi nhdm lanh tinh.
Trong cac dot bién ndy, dot bién tai codon 12/13
chiém da s6, dot bién tai codon 61 rat hiém va cé
thé xay ra tinh trang déng dét bién ca codon 12/13
va codon 61. Hon nita, dot bién KRAS trong ctDNA
6 gia tri chdn doan ung thu tuy & mdrc trung binh,
twong duong véi chi di€ém sinh hoc truyén théng CA
19-9 va ting Ién gan dén mirc rat t6t khi phéi hop
vai CA 19-9.

L&i cdm on

DAy Ia két qua clia dé tai khoa hoc va céng nghé
cip Tinh (m3 s6 TTH.2021-KC.22) dwoc ngan sich
nha nudc tinh Thira Thién - Hué (thanh phé Hué)
dAu tu’.

Tuyén bé vé xung dét lgi ich

Cc tac gid khang dinh khong c6 xung dot lgi ich
d&i vdi cac nghién clru, tac gid va xuat ban bai bao.
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