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Tém tat

Muc tiéu: M6 t3 k&t qua trién khai ky thuat Digital PCR (dPCR) trong phat hién dot bién gen & ngudi bénh
ung thu phéi va téng két kinh nghiém quan ly chat lvgng theo tiéu chuan ISO 15189:2022 tai Bénh vién Phéi
Trung vong.

Phwong phap: Nghién ctru md ta cat ngang két hop tdng két kinh nghiém trién khai, dit liéu van hanh kj
thuat Digital PCR tai Bénh vién Ph&i Trung wong.

K&t qua: Tir thang 08/2025 - thang 04/2026, 441 mau (gdm 380 mAau FFPE va 61 mau huyét twong) d3
duoc thuc hién xét nghiém Digital PCR (dPCR): 1) Ty & dot bién gen: Ty 1& dot bién gen EGFR mau huyét
twong: 56%; Ty lé dot bién gen EGFR mau FFPE: 52%; Ty |& dot bién gen clia mau FFPE trén ca 3 Panel ung
thu ph6i: 29%. 2) K&t qua thuc hién Phé duyét phuong phap va so sanh lién phong trén 10 mau FFPE déu cho
thay sw phu hop véi cac phuong phap tham chi€u. 3) Ghi nhan 12 16i trong téng s6 441 xét nghiém Digital
PCR dugc thyc hién (khoang 2,7%)

K&t luan: Digital PCR cd kha ning phat hién va dinh luvgng cac dot bién gen & mirc siéu nhay (VAF < 0,1%),
gitp tang kha ndng xac dinh dot bién cho cac mau sinh thiét nhd, huyét twong. Viéc trién khai theo tiéu chuan
ISO 15189:2022 bdo dam d6 tin cay cla xét nghiém; cac sy c6 k§ thuat chd yéu cé thé kiém sodt théng qua
chuén hda quy trinh tién phan tich va van hanh.

Tir khoa: PCR ky thudt s6; ung thu phdi; gidi phdu bénh; dét bién gen; Bénh vién Phéi Trung wong.
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Abstract

Objective: To describe the results of implementing Digital PCR (dPCR) in detecting gene mutations in
lung cancer patients and to summarize the experience of quality management according to ISO 15189:2022
standards at the National Lung Hospital.

Method: A descriptive cross-sectional study combining the experience of implementation and operational
data of Digital PCR at the National Lung Hospital.

Results: Digital PCR (dPCR) testing was performed from August 2025 to April 2026: 1) Gene mutation rate

- EGFR gene mutation rate in plasma samples: 56%; EGFR gene mutation rate in FFPE samples: 52%;
Gene mutation rate of FFPE samples across all three lung cancer panels: 29%. 2) Results: Results of Method
Approval and Interlaboratory Comparison on 10 FFPE samples showed consistency with reference methods.
3) 12 errors were recorded in the total of 441 Digital PCR tests performed (2.7%)

Conclusion: Digital PCR has the ability to detect and quantify gene mutations at a highly sensitive level
(VAF < 0. 1%), improving the ability to identify mutations in small biopsy and plasma samples. Implementing
the I1SO 15189:2022 standard ensures the reliability of the test; major technical issues can be controlled
through standardization of pre-analytical and operational procedures.

Keywords: Digital PCR; lung Cancer; pathology; genetic mutation; National Lung Hospital.
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1. DAT VAN DE

Ung thu phdi (UTP) d3 trd thanh cdn nguyén cé
ty 1é mac va t&r vong cao hang ddu trong cac ung thu
thuwong gdp [1]. Sw phéat trién manh mé cia sinh hoc
phan tlr trong nhitng thap ky gan day da b6 sung cac
céng cu quan trong cho chién lugc diéu trj ung thu
phdi, gép phan chuyén dich mé hinh tir hda tri liéu
truyén thdng sang hudng ti€p can y hoc chinh xac
[2]. Tuy nhién, mét thach thic 1&n 13 da s6 nguoi
bénh UTP phat hién bénh & giai doan muén, cac
mau mo thu thap qua ndi soi phé quan, sinh thiét
kim xuyén thanh nguc thuong cé kich thudc rat
nho, lwong t€ bao u it va bi anh huwdng bdi cac té
bao viem hoac mo lanh. Thém vao dé, viéc theo doi
tién trién cda khoi u va phat hién sém cac dot bién
khéng thuéc théng qua sinh thiét |1dng (ctDNA) cling
doi hdi nhirng ky thuat cé dé nhay cao. Cac phuong
hién (LOD) dao dong tir 1% dén 5%, thudng boc 16
han ché trong viéc phat hién cic dot bién & tan sd
thap, dan dén nguy co am tinh gia va lam mat di co
héi diéu tri quy gid cha ngudi bénh. Sy ra doi cda ky
thuat Digital PCR (dPCR) da tao nén mdt bwdc ngoat
mang tinh cdch mang trong viéc chuyén déi tir xét
nghiém dinh tinh, ban dinh lvgng sang dinh lvong
tuyét déi & cdp d6 phan tl [3]. V&i nguyén ly chia
nho mét phan rng PCR duy nhat thanh hang chuc
ngan vi phan &ng doc lap trong céc vi giot, dPCR cho
phép dinh lugng tuyét déi sd lvgng ban sao DNA
ma khoéng can s dung dudng cong chuan. Dic biét,
dPCR thé hién wu thé vuot trdi trong viéc phat hién
cac tan s6 alen dot bién (VAF) & mirc cwe thip (VAF
< 0,1%). Tai Bénh vién Ph&i Trung wong, ching t6i
d3 trién khai hé théng xét nghiém dPCR véi panel
11 gen (EGFR, ALK, ROS1, MET, KRAS, NRAS, BRAF,
PIK3CA, HER-2, RET, NTRK) trong UTP cho mau FFPE
va EGFR cho mau huyét twong. Tuy nhién, bén canh
cac wu diém vuot troi ma ki thuat ndy dem lai thi
cling xuat hién kha nhiéu cac sy cd ki thuat cé thé
dan dén sy sai léch két qua. B&i vay, ching t6i trinh
bay nghién clru nay véi 3 muc tiéu: 1) Xac dinh ty
|& dot bién gen khi thyc hién ki thuat Digital PCR;
2) Md ta quy trinh van hanh va quan ly chat lvong
Digital PCR theo tiéu chuan ISO 15189:2022; 3) Phan
tich cac 16i thwong gap khi van hanh va cach khic
phuc phong nglra.

2. DOl TUQNG VA PHUONG PHAP NGHIEN CU'U

2.1. Thiét ké nghién ctiru

Nghién ctru md ta cit ngang két hop tdng két
kinh nghiém trién khai kj thuat Digital PCR trong xét
nghiém dot bién gen tai Trung tam Giai phau bénh -
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Sinh hoc phan tlr, Bénh vién Ph&i Trung wong.

Nghién ctru tap trung danh gid toan dién quad
trinh trién khai xét nghiém dPCR tir xay dwng quy
trinh van hanh chuin, kiém sodat chat lugng xét
nghiém, phé duyét phuong phdp, so sanh lién
phong dén nhan dién va x{& ly cc su cé kj thuat
phat sinh trong thuc t& van hanh theo tiéu chuin
ISO 15189:2022.

2.2. bia diém va thoi gian nghién ciru

Nghién clru dwgc thyc hién tai Trung tdm Giai
phau bénh - Sinh hoc phan t, Bénh vién Phéi Trung
uwong tir thang 8 ndm 2025 dén thang 4 ndm 2026.

2.3. Ddi twong nghién ciru

Tong cong 441 mau bénh pham duoc théng ké
két qua xét nghiém bang ky thuat Digital PCR trong
thoi gian nghién ctru, bao gdbm: 380 mau mé FFPE va
61 mau huyét tuong.

Tiéu chuan lwa chon

- Mau bénh phadm duoc chi dinh xét nghiém
Digital PCR, dap (rng tiéu chuan:

e Mau FFPE ¢ ty |é t& bao u > 10%.

e Mau huyét tvong duoc thu thap, bao quan va
x ly theo dlng quy dinh tién phan tich.

Tiéu chuan loai trir

- MAu bénh pham khéng du s6 lwvgng hodc khéng
dat tiéu chuan chat lvgng theo yéu ciu cla bo kit
hodc hé théng xét nghiém.

2.4. Cac chi tiéu nghién ctru

- M6 ta quy trinh trién khai ky thuat Digital PCR
tai B&nh vién Phéi Trung wong.

- Panh gid két qua kiém soat chat lugng, phé
duyét phuong phap, so sanh lién phong.

- Xac dinh ty lé phat hién dot bién gen trén mau
mo FFPE va mau huyét tuong.

- Ghi nhan va phén tich cac su ¢ ky thuat phat
sinh trong qud trinh van hanh.

- Tong két kinh nghiém thuyc tién trong quan ly chat
lwgng va xi ly sy ¢d cua ki thudt dPCR.

2.5. Pao dirc nghién ciru

Nghién ctru nay d3 dwoc Hoi déng dao dirc trong
nghién ctru y sinh hoc clia B&nh vién Phéi Trung wong
théng qua theo quyét dinh sd: 42126/CN-HDDD-
BVPTU ngay 11/06/2026.

2.6. Hé théng may str dung

- D30 Automatic Digital PCR System.

- Nha san xuat: Targeting One (Trung Quéc).

- Nguyén ly van hanh:

30 pL hdn hop phan ¢ng dPCR duoc chudn bi
cho mdi mau, bao gdbm: 7,5 pL hdn hop PCR, 7,5 pL
hdn hop moi/dau do va 15 puL mau DNA. Hén hop
phan ng duoc thém vao giéng mau cua chip vi luu
giot tich hop va duoc bit kin bang 50 pL dau bao phd.
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Chu trinh tao giot (Droplet Generation) kéo dai 15
phut phan tdch mau thanh 30.000 - 50.000 vi giot.
Cac giot dugc PCR vdi chu trinh nhiét: 95°C trong 30
gidy = 40 chu ky 94°C trong 10 giday - 57°C trong 30
gidy. Cudi cung, céc vi giot dugc ddy ndi én tir 6ng
phan (rng dén kénh vi mé cla chip, tao thanh mot
hang giot va lan lwot di qua vung phat hién dé do
cuong d6 huynh quang. Bang cach ap dung ngudng
bién d6 huynh quang tai diém cao nhat cta cum giot
am tinh, c6 thé phan biét céc giot dwong tinh chira
san pham khuéch dai vé&i cic giot Am tinh. D& phan
tich, cac phan tng véi hon 30.000 giot mdi giéng, st
dung théng ké Poisson, s& lwong ban sao ban dau
chinh xac clia cac phan tlr muc tiéu dworc tinh toan
va trinh bay dudi dang ban sao/phan rng PCR, sau
d6 dwoc tinh todn dé phan anh s ban sao trén moi
mililit m3u [4].

2.7. Dic diém bd kit phat hién cac dot bién cha
ung thu phdi

Tai Bénh vién Phéi Trung wong, hién tai dang st
dung kit phat hién dét bién:

- Sinh thiét 16ng (ctDNA): EGFR (7 bién thé: Ex19Del,
L858R, T790M, L861Q, G719X, Ex20Ins, S768l).

- Sinh thiét mé (FFPE):

+ EGFR (7 bién thé: Ex19Del, L858R, T790M,
L861Q, G719X, Ex20Ins, S768I).

+ ALK/ROS1/MET (Fusion).

+ Lung cancer digital PCR panel Plus (EGFR, KRAS,
NRAS, BRAF V600E, PIK3CA, HER2, MET, RET, ROS1,
ALK, NTRK).

2.8. Quy trinh xét nghiém (SOP) tai Bénh vién
Phd&i Trung wong

2.8.1. Déi véi mgu mé dworc cé dinh Formalin
vui Paraffin (FFPE)

Chung t6i thyc hién 380 mau mo (FFPE) tir thang
8/2025 - thang 4/2026 theo cac budc nhu sau:

2.8.1.1. Tdch chiét acid Nucleic (DNA, RNA): Sk
dung kit Targeting One Nucleic acid extraction (FFPE
TNA)

Yéu cau: Cac mau FFPE duoc bdo quan & nhiét do 22
- 25°C, tranh anh sang mat troi. Thoi gian bao quan
khong qua 3 ndm. Ty 1& % té bao khéi u |&n hon 10%.
Cat 3-8 1at mong 5 um.

Quy trinh:

+ Buwdc 1: Tay nén: 1 ml Dewaxing Solution = lac
& murc 1000 rpm trong 3 phut - ly tdm 12000 rpm
va loai dich ni = thém 1 ml c6n 100° = l3c & mikc
1000 rpm trong 1 phut = ly tdm 12000 rpm va loai
dich ndi > Lam khé & 56°C/20 phut.

+ Budc 2: Ly giadi: Thém 200 pl Lysis Buffer va 20
ul protein K, tron déu - I3c & mirc 1000 rpm & 56°C
trong 30 phat = U 90°C trong 30 phiut = Ly tam

12000 rpm/3 phut, hat hét dich néi.

+ Bwdc 3: Gan DNA/RNA lén hat tir: Thém 470 pl
Binding Buffer va 20 pl Magnetic Beads - Lac nhe
500 rpm trong 10 phut - D4t 1én gia tlr, loai bo dich
néi.

+ Buwdc 4: Lam sach: Lan lwot lam sach hat tw
bang 500 pl Washing Buffer 1 va 2 [an 500 pl Washing
Buffer2, sau dé dé |én gid tir, loai bé dich néi va mé&
nap 6ng dé kho tir 5 - 10 phut.

+ Budc 5: Tach DNA, RNA khdi hat tir: Thém
100 pl Elution Buffer - Lic 1000 rpm/5 phut va ly
tdm nhanh, nhe - D3t |1én gia tir va thu thap dich néi
(Dung dich chira DNA, RNA).
2.8.1.2. Mix hén hop phédn tng va chay mdy

+ Do ndng dd DNA va RNA bang may quang phd
k& NanoDrop.

+ Pha lodng DNA vé ndng dd 2 - 10 ng/ul, RNA
vé néng dd 20 - 30 ng/pl.

+ Mix mau:

- Kit EGFR mutation detection: 32 pl mau + 16 pl
PCR A, mix déu hén hop - Nhé 24 pl vao méi chip
(2 chip).

- Kit ARM (ALK/ROS1/MET): 32 pl m3u + 16 pl
RTmix (ARM), mix déu hdn hop = Nhd 24 pl vao mdi
chip (2 chip), 4 55°C/15 phut.

- Kit Lung cancer Panel Plus:

DNA: 80 pl mau + 40 pl PCR A, mix déu hén hop >
Nho 24ul vao méi chip tuong ¢ng (5 chip).

RNA: 50 pl mau + 25 pl PCR B, mix déu hén hop >
Nh 24 pl vao mdi chip twong tng (3 chip).

U chip & 55°C/15 phut.

Nho 30 pl hdn hop phan (ng trong céc chip vao
giéng, bao phl bé mat giéng bang 50l dau. Nap vao
may D30 Digital PCR va chon chuong trinh tuong
ng.

2.8.2. B6i véi mdu huyét tuong

Ching t6i thyc hién 61 mau mau tinh mach
(chéng déng K2EDTA) tir thang 8/2025 - 4/2026 theo
cac budc nhu sau:

2.8.2.1. Tdch chiét ctDNA: St dung kit Targeting
One Nucleic acid extraction (cfDNA)

Yéu cau: 10 ml mdau tinh mach ngoai vi, thu thap
trong 6ng K2EDTA. Dugc tach huyét tuong trong vong
4h, bado quan & nhiét do -70°C, ra dong 30 phut &
nhiét d6 phong trudc khi st dung.

Quy trinh:

1. Ly giai va gan DNA |én hat tir: Thém 2 ml huyét
twong + 1 ml Lysis Buffer + 40 ul Protein K + 1800 pl
Binding Buffer + 30 pul Magnetic beads vao 8ng 15 ml,
Ic 100 rpm trong 20 phit - Dt 1én gia tir va loai bd
dich trong.

2. Lam sach: Rlra hat tir bang 2 [an 500 ul Washing
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Buffer 1 va 2 [an 1000 pl cdn 80° > D&t 1én gia tur, loai
bd dich trong > mé ndp va dé kho trong khoang 5 -
10 phut.

3. Tach DNA, RNA khai hat tir: Thém 35 pl Elution
Buffer - Lac 1000 rpm/5 phut va ly tdm nhanh, nhe
- D3t 1én gia tir va thu thap dich ndi (Dung dich chira
CtDNA).

2.8.2.2. Mix hén hop phdn tng va chay mdy

- U dung dich ctDNA & 95°C/5 phtit.

- Lam lanh nhanh trong khay d4 trong 2 phut.

- Tron 32 pl mau + 16 pl PCR A = Nhé 24ul vao
mdi chip (2 chip) > Nhé 30ul hén hop tir chip vao
giéng phan &ng, phd 50ul ddu = Chay may.

Tooa

2.8.3. Phén tich két quad

- Cac chat nhudm huynh quang trong mdi giot, bao
gdm: FAM, VIC, ROX, CY5 va Q705 dugc do cwdong do
phat sang khi [an luvot di qua ving phan tich bang hé
théng cdm bién quang hoc da kénh. Dya trén cudong do
tin hiéu huynh quang nhiéu cao nhat clla mau chirng
am, mot ngudng (threshold) dugc dp dung dé phan
loai cac giot duong tinh va am tinh trén mdi kénh mau.

- Phan mém phén tich ty déng dung thdng ké
Poisson dé tinh todn s6 lvgng DNA dich dya trén s6
két qua phan tich sb vi giot:_.‘r

- [Target DNA]=-1In(1- ﬁ). Trong dé: Np: S6 giot
dwong tinh, Nt: tdng s6 giot.

6300

2800

2100

1400

700

8B
FAM

Anh 1. Bidu d6 1D, cudng d6 huynh quang dwoc phan loai 4m tinh va duong tinh trén kénh mau FAM

Dua trén két qua cudng dd huynh quang va °Chum cla vi giot, phan mém phan tich nhan dién cac giot
am, duong tinh, tir d6 tinh toan ty 18 % alen dét bién VAF%.
Két ludn duong tinh hay 4m tinh v&i dot bién dich duoc dua ra khi déi chi€u véi ngudng cut off clia nha

san xuat.

Bang 1. Ngudng cut off cac dot bién DNA trong bd kit Lung cancer dPCR panel plus (11 gen)

Gen Tong s6 ban sao S5 giot (:;rl?)’ng tinh TM?J;?(:”(&::‘);E; Két qua
EGFR/KRAS/NRAS/ / 25 20,3% (and) Duwong tinh
BRAF/ > 1000 <5 <0,3% (or) Am tinh
HER-2/PIK3CA <1000 <5 <0,3% (or) Khéng hop lé

2.9. Quan ly chat lwgng xét nghiém

- Tt ca cac xét nghiém duoc thuc hién trong hé thdng quan ly chat lwong clia Trung tam Gidi phau bénh

- Sinh hoc phan tir theo tiéu chuin ISO 15189:2022.

- Mbi Ian chay xét nghiém déu duoc thyc hién dong thoi véi mau chirng 4m va mau chirng duwong clia bd

kit. K&t qua chi dwgc chap nhan khi:

- K&t qua clia mau chi duoc chap nhan khi chirng dwong va chirng am dat yéu cau [5]:

S6 dac biét Hoi thao khoa hoc chuyén nganh Gidi phau bénh céc tinh phia Nam lan thi XV - 2026
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Ex20ins positive
(FAM, ROX)

GT19X positive
(VIC, ROX)

LR610Q) positive

(CY3, ROX) (Q705, ROX)

Anh 2. Biéu db 2D clia m3u chiing duong EGFR (Positive Control)

- T6ng s6 vi giot tao dwgc phai trén 30.000 giot.
Trong d6 ty |é cac giot dwong tinh véi gen Wildtype
(WT) hay IC (Internal Control) phai trén mrc t6i thiéu
quy dinh cda bo kit [6].

- Tai Trung tam Giai phau bénh - Sinh hoc phan tir -
Bé&nh vién Phéi Trung wong, xét nghiém Digital PCR d3
duoc thyc hién “Phé duyét phuong phap” trén mau
mo FFPE bang cach so sanh két qua vdi xét nghiém
Dot bién 9 gen trong Ung thu phdi (Kit cia AmoyDX:
Pan Lung Cancer PCR Panel) va trén mau mau tinh
mach bang so sanh v&i xét nghiém dot bién gen EGFR
(Roche: kit EGFR Mutation test v2). Cac xét nghiém
dwoc Trung tdm duwa ra lam tham chiéu déu chuan
IVD va d3 dat cong nhan tiéu chuan I1SO 15189:2022.

- Xét nghiém dPCR da duogc thuc hién so sanh lién

phong vai ki thuat Giai trinh tu gen Sanger tai Trung
tam Nghién cru gen va Protein - Dai hoc Y Ha Noi
nham danh gia dé tuwong dong két qua.

3. KET QUA

3.1. Ty lé dét bién gen khi thyc hién xét nghiém
Digital PCR tai B&nh vién Phéi Trung wong

Tur thang 8/2025 - thang 4/2026, Trung tam da
trién khai thuc hién xét nghiém Digital PCR cho mau
mé (FFPE) va mau sinh thiét 16ng (mau tinh mach):

- Sinh thiét long (d6t bién gen EGFR): Téng
cong 61 mau, ty |& dwong tinh 56%. Trong d6 ty 1&
cé mang dét bién gen khang thuéc T790M chiém
khodng 26%. Hau hét cac mau duoc phat hién & tan
s6 alen thap (< 5%).

wAmtinh = Ex19Del = Ex19Del+G719X = Ex19Del + T790M m L858R +T790M = L858R ® T790M
Ex19Del+G719X LSE’SR;/W%M
? s
% Ex1oDel + /75,
T790M /{;/ 7

T790M
2%

Bi&u d6 1. Ty 1& dot bién gen EGFR trén mau huyét twong khi thue hién k§ thuat Digital PCR
- MAu md (FFPE): Tong cong 380 miu d3 duogc thuc hién trén 03 panel: Don gen EGFR, ALK/ROS1/MET va
EGFR/ALK/ROS1/MET/KRAS/NRAS/BRAF/PIK3CA/HER-2/RET/NTRK, ty 1é mau duong tinh khoang 29%.

4K

123 3549 R 366

237

il - —+ 1 &

CGFR ALK RO51 MET RET

m Dwong tinh

g 236 55 232 236 238

LB 1
KRAS  WRAS  BRAF  PIKICA  |IERZ  NTRK

Am tinh

Biéu do 2. Ty 1& dot bién gen trén mau sinh thiét FFPE khi thyc hién ki thuat dPCR
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3.2. K&t qua phé duyét phwong phap va so sanh lién phong

Qua thuyc hién phé duyét phuong phap xét nghiém Digtial PCR trén 10 mau mé FFPE va 10 mau huyét
tuong co so sanh véi ki thuat Gidi trinh ty gen Sanger va Realtime PCR chung t6i nhan thdy: Két qua Digital
PCR twong dong hoan toan trong bé mau dénh gia, chwa ghi nhan truong hop am tinh gia hodc duwong tinh gia.

BENH VIEN PHOI TRUNG UONG
TRUNG TAM GIAL PHAU BENII — SINH HOC PILAN TL

PHIEU TONG HOP KET QUA PHE DUYET PHUONG PHAP

1. Thong tin chung:

‘Tén quy trinh: Quy trinh kg thuft xét nghiém cée gen gy ung thu phbi

{xét nghigm phat hién céc dot bién EGFR, ALK, ROS1, MET, KRAS, Mi quy trinh:

MNRAS, BRAF, PIK3CA, HER-2, RET, NTRK bing phuong phip PCR k¥ GPBSHPT-QTKT69
thujt s6 trén mAu md FFPE)

Loai miu: Sinh thiét nho tai phdi/ Khéi 1€ bao dich mang phbi/ B phiin thue hi¢n:
Bénh phém phiiu thugit phdi da duge chiin dodn 1d ung the biéumé  Phong Sinh hoc phén tir

khdng 1é bao nho ciia phdi, duge xét nghiém tim djt bidn - Trung t4m Gidi phiu

EGFR/ALK/ROS I/RET/KRAS/NRAS/HER2/BRAFPIK3CA ¢ mlumd  bénh - SHPT - BV

ung thir phéi trén hé théng miy ABCYCLERQ (Hang AIT Biotech) Phii trung uong
Nguwiri thiye hifn: CN

Vit ligu sir dung: Cdc hoa chit xét nghigm phdt hién céc dt bién " :

EGFR/ALK/ROSI/RET/KRAS/NRAS/HER2/BRAF/PIK3CA & miu md ,'[1}1‘:1;;]:}" ::,:‘, ;nhg:l’;g‘
hir ohiks P : 5 +

ung thyr phéi trén hé théng miy ABCYCLERQ (Haing AIT Biotech) KTY Phan Thi Lién

Newbi dge két qua: PGS TS BSCKII Lé Trung Tho, BSCKII Dwong Minh Phuong, Ths Bs
Trin Thi Tudn Anh

Ngiy thye hign: Thing 3 ndm 2026

2. Két qua thue hién

. ;.| Titu Ngubn gbe | Ddnh | Ghi
TO| Thbugsh dink o I8t ok j chuin | fiéu chuiin | gid chi
| 1
1. | Dé chinh xdc 100% | >90% | | Dpat
2. | Do nhay 100% | >95% |He théng méy | bat
T - | ABCYCLERQ |

3. | Bé dic higu 100 % > 90 /a_ | (g AIT Pat
4. | Tilé dwong tinh gia 00 <109 |Biotech) Pat
5. | Tilé am tinh gia 00 <5% Dat

3. Phé duyét

- Ding y phé duyét  © - Kivdng déng y phé duygt 0

Yéu ciu bd sung: Két hop nhiéu kit PCR dat chudn TVD lam tiéu chudn ving. Thuémg xuyén
dnh gid mé chimg (N6i kidm) vA dat yéu cdu cde ki thult v& Ngoai kitm.

Ngwiri ljip Phy trich Trung tim
fopde Vau Doy 5
P\T‘"’ff"' f Pg%mBsumgm?
Negay: ... /%1 2006 Ny L ek,
GPBSHPT-AM23.05 L han Bk 0224 Ngity ban hant: 0807/2024 Trang: 171
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_ BENI] VIEN PHOI TRUNG UONG
TRUNG TAM GIAI PHAU BENH - SINH HOQC PIHAN TU

PHIEU TONG HOP KET QUA PHE DUYET PHUONG PHAP

1. Thing tin chung:
Tén quy trinh: Quy trinh k¥ thult xét nghiém dbt bifn gen EGFR M quy trinh:
biing phuong phip PCR k¥ thudt s& (rén miu huyét twong GPBSHPT-QTKTG7
Loai miu: Mau huyét trong cia bénh nhin di duge chin dodn1d - Bi phiin thye hign:
ung thur bidu md khong ¢ bao nho clia phdi, va di cé xét nghigm ~ Phong Sinh hoc phén tir -
gen trén miu huyét irong tim A6t bién EGFR biing phuong phdp ~ Trung tim Gidi phiiu bénh
PCR - Realtime trén h¢ théng miy Cobas Z480 (Roche) tai Trung - SHPT — BV Phdi rung
tim. uang

o . ] R Newdri thye hign: CN
Viit ligu sir dyng: Céc hoa chiit trong quy trinh xét nghiém dét o
bién gon EGFR bing phuong phip PCRk thult sty 10 | The Faung,
huyét twang : Ths Nguyén Van Duy,

KTY Phan Thj Lién

Ngwdi doc két qui: PGS TS BSCKII L& Trung Tho, BSCKII Duong Minh Phuong, Ths Bs
Trdn Thj Tufin Anh
Ngiy thye hién: Thang 4 nam 2026
2. Két qud thye hign

I 3 . .| Tiew [Ngubngbe| Pdnh i
i i 2 , hi ch
TT| Thongsb dinh gid Kitquk | o 2 | tiou chuls i Ghi chi
1. | B4 chinh xde 100 % =90 % | Dat
; PCR Real —_— S
2. | Bé nhay 100 % >95% | Timetrén Dat
L h¢ théng
3, | B diic higu 100% | >90% | CobasZ480 | Dat
= — (Roche) sirn
4, | Tilé duong tinh gia 00 <10% | dungKIT | Bat
dat IVD
5. | Tilé &m tinh gid 00 <5% ll Dat
3. Phé duyét
- Ding j phé duyét B - Khéng dong y phé dupét O

Yéu cu bd sung: Két hop nhiéu kit PCR dat chudn IVD lim tiéu chudn ving. Thutmg xuyén
danh gi4 mé chimg (Noi kidm) vé dat yéu ciu cée kT thudt vE Ngoai kicm,
Neuii lip Phu trich trung tim

/
Lo, B

Ng,;f’ Fo el k. P@Sﬁ.@ﬁ”&%ﬂ

GPBSHPT-BM23.05 Lén ban hinh: 02.24 Ngay ban hink: 0807/2024 Trang: 1/l

Anh 3. T8ng hop két qua Phé duyét phuong phép cho ki thuat dPCR trén m3u FFPE va huyét tuong

I 200 TAP CHI Y DUQC HUE - HUE JOURNAL OF MEDICINE AND PHARMACY ISSN 3030-4318; eISSN: 3030-4326



Bang 2. K&t qua so sénh lién phong vdi Trung tdm Nghién clru gen va Protein — Dai hoc Y Ha Néi

x N6éng do Két qua Digital PCR Két quad GTTG
STT Ma so p.g/gml' (T:rgetingg One) Sqanger
1 CB4691-25+CB4674-25 140 EGFR L858R (VAF: 34,04%) EGFR L858R
2 17229 B25 * 214 BRAF V600E (VAF: 8,64%) BRAF V600E
3 15747 B25 * +13858 B25 115 EGFR L858R (VAF: 22,02%) EGFR L858R
4 16213 B25 * 56 EGFR L858R (VAF: 13,98%) EGFR L858R
KRAS: KRAS G12C (VAF 8,89%), KRAS G12C &
> 19723 B25 85 KRAS G12D (VA(F 0,42%) ) KRAS G12D
6 3880 B26 * 264 Am tinh Am tinh
7 24984 B25 7,3 Am tinh Am tinh
8 22746 B25 440 Am tinh Am tinh
9 22012 B25 * 386 Am tinh Am tinh
10 16121 B25+16300 B25 40 Am tinh Am tinh
L83 L8sBR L35SR L858R

| }

TTGGGCTGGCCAA TTGGG

MNguwér binh thudong CB4691-25+CB4674-25

W\j\/\/{@&{\’k J\ﬂM\J/\ ﬂ‘é o

15747B25%+13858B25

16213B25%

Anh 4. K&t qua Giai trinh tw gen Sanger cac m3u dwong tinh EGFR L858R
3.3. Tong hop 16i trong qua trinh van hanh dPCR tir thang 8/2025 — thang 4/2026
Trong thuc t&€ van hanh xét nghiém Digital PCR theo tiéu chuin 1SO 15189:2022, cac sy c6 xuat hién vdi
tan suat 12/441 xét nghiém. Cac su c6 gap phai nhu sau:

Bang 3. Théng ké cac su c6 gap trong thai gian thuc hién xét nghiém Digital PCR

Sy cd S6 lvong Nguyén nhan Khac phuc
Lo Mau c6 dinh khong t6t hodc con  Thuc hién xét nghiém thay
but DNA/RNA wy s ™ j T )
e gay / > chat &rc ché thé/ Lay lai mau
NBng d5 DNA/RNA cao ) Gidi har). cuﬂa pﬂhu'czng plhap do Pllwa Ioa_rjg mau, thuc hién lai
quang v&i mot s6 mau kho xét nghiém
Khi nhd mau tao nhiéu bot khi, d6  Kiém tra vé thao téc, diéu kién
Khéng thé tao vi giot 5 nhét mau cao hodc nhiét do, d& modi truong. Pha lodng mau
am khong phu hop néu dé nhot cao
4. BAN LUAN ngudi bénh cé thé bj chan doan “am tinh gid” néu sl

4.1. Ty lé d6t bién gen khi thuwc hién xét nghiém
dPCR tai Bénh vién Phéi Trung wong

Ty lé dot bién gen EGFR tai Trung tam Giai phau
bénh - Sinh hoc phan tl - B&nh vién Phéi Trung wong
trong thoi gian tir thang 8/2025 - thang 4/2026 cua
ky thuat Digital PCR trén mau mdau va mau md lan
lwot 13: 56% va 52%. Trong khi ty 1& trén khi thuc hién
Realtime PCR trong cung khoang thoi gian la 43%
va 39%. Y nghia quan trong cla xét nghiém Digital
PCR la kha nang phat hién cac trwong hgp co ty 1é
alen dét bién thap, ciru van co hoi diéu tri cho cac

dung ky thuat Realtime PCR. Ngoai ra viéc phat hién
s&m dot bién khang thuéc (T790M) trong mau ngudi
bénh ung thu phdi sau thoi gian diéu tri bang thuéc
diu trj dich cling dem lai nhiéu lgi ich cho viéc theo
d&i déng hoc va dap &ng diéu tri thudc, gitp téi vu
hda diéu tri ca thé hda.

4.2. Quy trinh van hanh ky thuat Digital PCR tai
Bénh vién Phéi Trung wong

Quy trinh vadn hanh va quan ly chat luong
xét nghiém duogc xdy dung theo tiéu chudn 1SO
15189:2022. Quy trinh k§ thuat va cac yéu t6 tién
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phan tich déu duoc xay dwng hwdng dan chi tiét cu
thé, danh gid nhitng yé&u t6 rdi ro va cac bién phap
khéc phuc phong ngtra.

Céc hoat dong phé duyét phuong phap, noi kiém,
ngoai kiém (v&i Pai hoc Y Ha Noi) duwoc thuc hién
dung theo quy dinh va cé két qua dat yéu cau.

4.3. Kinh nghiém khic phuc céc 16i thwong gip
cha ky thuat Digital PCR

4.3.1. Nguyén nhén

- Su ¢6 vé mau bénh pham (7 trwong hop)

e Hién twong dit gdy DNA/RNA & cdc mau md
FFPE c6 dinh khéng t8t hodc su hién dién cla cac
chat ¢c ché trong mau (Formalin, Hemoglobin,
Ethanol) thuong xuyén gay hién twong nhiéu trén
biéu d6 huynh quang (khoang 30% mau cé hién
twong nhiéu, 5 mau can thyc hién lai xét nghiém).
Dé danh gid dau la giot duwong tinh that su va loai bo
vung nhiéu can kinh nghiém cta k{ thuat vién va sy
am hiéu vé cac quy trinh tién phan tich tai Trung tam.

e Nong d6 DNA/RNA dau vao qud cao (2 trudng
hop): DU véi mbi mau déu duoc thye hién do 2 [an
va tinh gid tri trung binh, sau d6 pha lo3ng dé dua vé
néng d6 vé mdrc phu hgp. Tuy nhién, déi khi do sy da
dang vé tinh chat cia mau va gidi han cla phuong
phap thyc hién (NanoDrop), ndng °Clia mau khi nap
vao qua cao gay hién tuong “bao giot dwong tinh”
khi&n thuat toan Poisson khéng thé phan tich két qua.

- Sy ¢6 ky thuat

e Ldi tao giot (5 truong hop): Khong tao giot
hodc tao giot khdng ddng nhat do dé nhét cia mau
cao, c6 bot khi khi nhd mau vao giéng phan tng.

V@i co ché phan tach vi giot phan (rng, Digital PCR
it bi anh hudng bdi cac chat (e ché phan rng PCR
hon so v&i Realtime PCR, tuy nhién xét nghiém nay lai
bi anh hudng nhiéu bdi dd nhét, tinh chat vat ly cla
mau va diéu kién tién nghi moi trwong (anh hudng
kha nang tao giot). Cac 16i nay doi hoi can chuan héa
cac quy trinh tién phan tich, déng thoi dp dung tot
cac tiéu chudn chat lwgng Phong xét nghiém theo
ISO 15189:2022.

4.3.2. Cdc bién phdp ngén ngira 16i

4.3.2.1. Chéng nhiém chéo

- Xét nghiém Digital PCR la xét nghiém cé do6
nhay cao, phat hién cidc dot bién & ty 1é rat thap
(VAF < 0,1%). Chinh vi vay viéc ddm bao phong tranh
lay nhiém tir moi truong va lay nhiém gitra cac mau
cang déng vai trd quan trong, cac |y nhiém du rat
nhé (vi du tir vi giot trong khéng khi... cling cé thé
dan dén sai léch két qua [7, 8]. M6t s6 bién phap
da duoc thuc hién tai Bénh vién Phéi Trung wong dé
phong tranh nhiém chéo:

- Thiét ké phong xét nghiém 1 chiéu: Phan chia

nghiém ngit cac khu vye: (1) Chuan bj hda chat >
(2) Tach chiét/Nap mau - (3) Chay may dPCR/Poc
két qud. Cac khu vire dwoc phan tach bang vach kinh
cuong luc, cé hé théng dén khir nhiém va diéu hoa
riéng biét.

- V& sinh bé& mat: Kh¢* nhiém cho bé mat ban,
dung cu (dung dich DNASE, RNASE...), lau san (Javen
4%), chi€u tia UV trong ta PCR va cac vung khé lau
chui. Céc bién phap trén déu dwoc thyc hién hang
ngay sau khi thyc hién xét nghiém. Cac chip phan
rng sau khi xét nghiém duoc boc kin trong mang boc
nilong, chi€u tia UV va bé thung réc.

- St dung vat tuw tiéu hao chuin: Dau tips ¢d loc
(filter tips), 6ng eppendorf chéng bam dinh va dat
chuan DNA-free, RNase-free.

4.3.2.2. Phong ngtra I6i thao tdc va van hanh mdy

Mot trong nhitng wu viét nhung cling 13 yéu t6 dé
bi tdc dong cla ky thuat do la quad trinh tao vi giot.
Céc 16i tlr ban than mau, k§ thuat vién thao tac va
maéi trwdng rat dé gy 16i cho qua trinh nay:

- Thao tac Pipetting: Can rat chd y trong viéc st
dung Pipet dé& hat, nha va mix mau, tranh tao bot
khi — nguyén nhan chinh gay ra céc 16i clia viéc tao
giot [9].

- Nhiét d6: Duy tri & khoang 20 - 24°C. Nhiét d6
qua cao anh huédng téi dé nhaét cla dau tao giot [10].

- D6 8m: Duy tri & khoang 40 - 60%. D6 dm thap
dé sinh tinh dién, khién vi giot dinh vao thanh gay
giam s6 lugng giot. Trong khi d6 &m cao gdy ngung tu
hoi nudc, dé gay sai sét trong bo phan quang hoc cla
mady doc, lam nhiéu tin hidu, gay hién twong “Rain”.

- D6 rung dong cla may: Sy rung dong gay xao
tron qua trinh hinh thanh vi giot trong kénh vi luu.
Mdy D30 Digital PCR c6 trong lvgng khoang 50kg, vi
tri d3t can |a ban xét nghiém chuyén dung, chiu dugc
trong tai Ién, khéng dé gan céc thiét bj nhu may ly
tam cong suat lén, may lc, vortex...

- Ban chat mau: Nhirtng mau sinh thiét, Cellblock,
huyét twong ma ban than mau cé chat nhay hodc do
nhét cao cé thé gdy anh hudng dén qud trinh tao
giot. Can tim hiéu va loai trir nguyén nhan dén tir
ban chat ciia miu bing cac cach nhu: khir chat nhay
trong mau md FFPE hodc I8y mau tinh mach truwdc &n
(trdnh huyét tuong duc).

4.3.3. Kinh nghiém khi x& ly cdc mau “khé”

- Trong hé thdéng Digital PCR, sy thanh céng cla
xét nghiém khéng nhitng phu thudc vao hiéu suit
phan ng PCR ma con phu thudc tinh déng déu va
toan ven vat ly cta cdc vi giot dugc bao phl bdi dau.
Trong thuc t&, cdc mau md FFPE hodc sinh thiét 1dng
dbi khi chira nhiéu yéu t6 (rc ché, gy ra thach thirc
kép v&i xét nghiém [11].
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- M3au mo6 FFPE: Mau mé phiu thuat thuong
chira Formalin, xylene, protein K tdn du sau qua trinh
tach chiét khéng chi &rc ché enzyme Taq polymerase
(phan trng PCR) ma con lam thay d6i strc cing bé mat

2800
2520
2240
1960

§1 680

1400

560 w

1080

2160 3240 4320 5400

Anh 5a. M3u duong tinh véi nhiéu giot nhidu

- MAu dich mang phéi cé thé chira mot lwong lén
t& bao trung biéu mé, t& bao viém, manh vun té bao,
mucin va lipid. C4c tap chat nay bi cd dic sau ly tdm,
vi vdy mau Cellblock dich mang phdi sau tach chiét
thudng chira mot lugng tap chat lipid hodc protein
gdy anh hudng dén dd nhét cha dung dich va qua
trinh tao giot. Trén thuc t& cho thay cadc mau bj 16i &
qua trinh tao vi giot chiém ty |& rat I&n bdi cac mau
Cellblock. D& tranh tinh trang nay, can theo d&i néng
d6 va d6 tinh sach clla mau qua ty s6 A260/A230 (gia
tri chuén 2 - 2,2) va A260/A280 (gia tri chudn 1,8 - 2),
néu mau bj danh gia 1a nhiém nhiéu tap chat cé thé

in-vivo

Circadian rythm

Viral Infections

tai cac kénh vi lvu, gy anh hudng qua trinh tao giot.
Cac mau duoc ¢d dinh qua lau trong Formalin khién
DNA bj dirt gdy va gay ra hién twong nhiéu (Rain) trén
biéu do.

520 1040 1560 2080 2600
CY5

Anh 5b. M3u duong tinh véi giot ¢ °Chum cao

str dung cach pha loang véi nudc cat (DEPC) vé ndng
dd thap hon (khodng 5 ng/ul).

- MAu sinh thiét 18ng: ctDNA trong méu thuong
rat thap, do do6 bat ky sy hién dién nao cla chat e
ché ciing c6 thé lam giam hiéu suat khuéch dai, dan
dén am tinh gid. Cac thanh phan nhu Hemoglobin,
Heparin va IgG |a nhitng chat (rc ché phan (rng PCR,
vi vy can kiém soat chit ch& giai doan tién phan
tich: Thoi gian 1dy mau, tinh trang nhiém trung, tinh
trang van déng, 8ng chéng déng, t6c dd ly tAm, thoi
gian tach huyét twong sau nhan miu,...[12].

ex-vivo

cfDNA storage
temperature

Extraction kit

Precentrifugation delay
and storage temperature

Anh 6. Tom tit cac yéu t6 tién phan tich quan trong d6i v&i m3u cfDNA [12]
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¢ Tranh tinh trang v& héng cau

% Ldy mau gitta ngay, xa bira dn

% Tranh tinh trang nhiém trung, bach cau ting

«» Uu tién str dung huyét tuong so véi huyét thanh

<+ EDTA la chat chdng déng dwoc khuyén cdo st
dung hon so véi Citrate hodc Heparin vi EDTA (rc ché
Dnase ndi sinh

< Mau nén duogc tach huyét tuwong trong vong
3-6h sau khi ldy mau nén dé & nhiét dd phong. Nén
bdo quan &4 °C, cd thé kéo dai 8-24h tuy kit tach chiét.

¢ Cac 6ng lay mau dugc b6 sung chat 6n dinh
Streck, CellSave, Roche, Norgen Biotek hoac PAXgene
ccfDNA c6 thé bao quan miu dén 7 ngay & nhiét do
phong

«» Toc d6 ly tdm 16000 g, tranh hat phai t& bao mau

Biospecimen Science of Blood for cfDNA Genetic
Analyses, F Betsou. 2019

5. KET LUAN

V@i kha ndng phat hién dét bién & mirc siéu nhay
(VAF < 0,1%), ki thuat Digital PCR gitip tang kha nang
phéat hién dot bién gen & cdc mau khé nhw manh sinh
thiét nho, sinh thiét long.

Viéc trién khai xét nghiém theo tiéu chuin ISO
15189:2022 tai Bénh vién Ph&i Trung wong cho két
qua én dinh, phu hgp vdi cdc phuwong phap so sanh
tham chiéu.

Cac sy cb ky thuat chu yéu lién quan dén chat
lwgng DNA/RNA va qué trinh tao vi giot, ¢ thé dwoc
kiém soat hiéu qua théng qua chuin hdéa quy trinh
tién phan tich va quan ly chat lugng xét nghiém.
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