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TOM TAT

Muc tiéu: Xay dwng quy trinh chuan k{y thuat xét nghiém xac
dinh dot bién gen EGFR tir mau duc Parafin. Phwong phdp:
Nghién clru mo ta cat ngang, s& dung k{ thuat Realtime-PCR
trong quy trinh xdc dinh dot bién gen. Sdu miu mo duc
paraffin FFPE cla bénh nhan dugc chan dodn ung thu phdi
bang m6 bénh hoc va d3 xac dinh mang dot bién gen EGFR
bang ky thuat Sinh hoc phan tlr dwoc sl dung cho viéc xay
dung quy trinh. Ap dung quy trinh phat hién dot bién gen
EGFR sau khi xay dung trén 109 mau duc paraffin FFPE cla
bénh nhan dwoc chan dodn ung thu phdi bang mé bénh hoc.
Két quad: V&i 4-5 14t cat cho mdi mau, thu dugc ndng d6 DNA
la ddm bao s6 lwong va mau dau vao cho phan tng khuéch
dai gen. Khithuwc hién ngdm xylen 2 lan lién ti€p vdi thoi gian
ngam mdi [an |3 5’ trong diéu kién lac va 0 & 560C, mau duoc
loai bé hoan toan Paraffin dam bao do tinh sach cho DNA dau
vao clia phan trng khuéch dai gen. Trong 109 mau bénh pham
da lam, c6 38 mau bénh pham duong tinh. Trong d6,cé 1 mau
bénh pham duwong tinh v&i ca $7681 va G719C; L858R chiém
ty & dwong tinh cao nhat va&i 31.58%, tiép theo la ex19del véi
28.95%; G719x va EGFR S768| cung cé ty |é 10.53%; EGFR
ex20ins chiém ti |& 7.89 %, cudi cung |a EGFR T790M va EGFR
L861Q chiém 5.26%. Két ludn: Chuin hod, xay dwng thanh
céng quy trinh ky thuat xét nghiém xac dinh dot bién gen
EGFR. Quy trinh cho két qua xét nghiém cé hiéu suat cao hon,
phu hop vdi co s vat chat, trang thiét bi tai bénh vién. Ti lé
bénh nhdn UTP xdc dinh dinh mang do6t bién gene EGFR
34,86% la khd cao. Tilé duong tinh dét bién gen EGFR & bénh
nhan UTPKTBN la 34,86 %.

Tir khéa: EGFR, Ung thu Phéi té bao khéng nhé (NSCLC)

Establishment of a technical protocol for EGRF
mutation testing in patients with non-smal cell lung

cancer (NSCLC)

ABSTRACT: Objective: Develop a standard technical
procedure for testing to determine EGFR gene mutations from
paraffin cast samples. Methods: Cross-sectional descriptive
study, using Realtime-PCR technique in the process of
determining gene mutations. Six paraffin cast tissue samples
FFPE of patients diagnosed with lung cancer by histopathology
and identified with EGFR gene mutations by molecular biology
techniques were used to develop the procedure. Apply the
procedure to detect EGFR gene mutations after being built on
109 paraffin cast samples FFPE of patients diagnosed with lung
cancer by histopathology. Results: With 4-5 slices for each
sample, the DNA concentration obtained ensures the quantity
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and input sample for the gene amplification reaction. When
soaking in xylene twice in a row with each soaking time of 5
minutes under shaking and incubation conditions at 560C, the
sample completely removed Paraffin, ensuring the purity of the
input DNA of the gene amplification reaction. Of the 109
specimens tested, 38 were positive. Of these, 1 specimen was
positive for both S768I and G719C; L858R had the highest
positive rate of 31.58%, followed by ex19del at 28.95%; G719x
and EGFR S768I both had a rate of 10.53%; EGFR ex20ins
accounted for 7.89%, and finally EGFR T790M and EGFR
L861Q accounted for 5.26%. Conclusion: Standardization and
successful construction of the technical process for testing to
determine EGFR gene mutations. The process gives higher test
results, suitable for the facilities and equipment at the hospital.
The rate of NSCLC patients identified to carry EGFR gene

mutations of 34.86% is quite high.
Keywords: EGFR, non-small cell lung cancer (NSCLC)

PAT VAN DE

Ung thu phoi 12 loai ung thu thudong gap nhat
va c6 ty 18 tir vong cao nhét trong cac loai ung
thu. Theo s6 liéu thong ké tinh hinh ung thu
trén toan thé giéi GLOBOCAN niam 2018,
woc tinh thé gidi c6 khoang 2,09 triéu ca UTP
méi mic va khoang 1,76 tri€u ca tu vong,
dung dau trong cac loai ung thu [1]. Ung thu
phdi duoc chia 1am 2 thé: thé khong té bao
nho (non-small cell lung cancer-NSCLC)
chiém khoang 85% va thé té bao nho (small
cell lung cancer-SCLC), chiém khoang 15%
[2] 7 7

Cac nghién ctru ¢ cap dg phan tir cho thay, su
phat sinh, phat trién UTP dién ra qua nhiéu
giai doan duéi tac dong cta cac yéu tb nguy
co, SU man cam gen va qua trinh tich Iy dot
bién x4y ra trén cic gen gdy ung thu
oncogene va gen ap ché ung thu (tumor
suppressor gene). Cac co ché didu hoa gen
vbn hoat dong nhip nhang va chit ché khi bi
1oi loan s& dan t6i su ting cudng hay e ché
bat thuong cic gen chtrc ning [3]. Thu thé
yéu té ting truong biéu bi (EGFR) 1a mot
protein xuyén mang c6 hoat tinh kinase té bao
chat, chuyén tin hiéu yéu t6 tang truong quan
trong tir moi trudng ngoai bao vao té bao. Do
hon 60% ung thu phdi khong phai té bao nho
(NSCLC) biéu hién EGFR, EGFR di tro
thanh muc tiéu diéu trj quan trong dé diéu tri
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cac khdi u nay [4]. EGFR exon 19 deletion
va dot bién diém L858R chiém t6i 85% cac
dot bién soma & EGFR va va chung co thé
duoc st dung dé du doa dap tmg voi EGFR
tyrosine kinase inhibitors (TKIs). Céc dot
bién khac ctia EGFR dugc goi 1a khong phd
bién, trong d6 c6 L861Q va exon 20
insertions 1a pho bién nhét. Pac biét dot bién
diém L861Q dan tdi nhay cam véi TKIs thé
hé mot va hai, trong khi @6 exon 20 insertions
gay khang véi cac TKIs da dugc phé duyét
1am sang [5,6]. Cac chit (¢ ché nhim vao
mién kinase cia EGFR da duoc phat trién va
c6 hoat tinh 1am sang. Quan trong hon, cac
chat rc ché tyrosine kinase (TKI) nhu vy
dic biét hiéu qua ¢ nhimng bénh nhan c6 khbi
u chira dot bién hoat hoa trong mién tyrosine
kinase ctia gen EGFR . Cac thir nghiém gan
day hon di chi ra rang ddi v6i nhitng bénh
nhan NSCLC tién trién c6 khdi u dot bién
EGFR , liéu phap ban dau bang TKI thay vi
hoa tri co thé 1a lya chon diéu tri tot nhat. Do
d6, xét nghiém dot bién 1a bit bude vi viée
diéu tri chi dua trén cac dic diém 1am sang
hodc cac xét nghiém thuong quy khac la
khong du [7,8]. Hai Phong 1a mot thanh phd
16n cuing v&i s6 lwong bénh nhan méic ung thu
phdi 14 kha nhiéu. Cac bénh nhan diéu trj ung
thu cha yéu tap trung tai Trung tdm u budu
Bénh vién hitu nghi Viét Tiép. Xuat phat tir
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tinh hinh thyc té, viéc trién khai xét nghiém
xac dinh dot bién gen EGFR 1a hét ste can
thiét. Do d6 nghién ctru nham tién hanh xay
dung quy trinh chuan phu hop véi diéu kién
trang thiét bi va co s& vat chat tai labo xét
nghiém s, dam bao chét luong xét nghiém dé
lwa chon thudc dich phu hop theo liéu phap
nham dich.

PHUONG PHAP NGHIEN CUU

Poi twong nghién ctru: miu duc paraffin
FFPE ctia bénh nhan dugc chan doan ung thu
phéi br:ing md bénh hoc tai khoa Giai phau
bénh — Bénh vién Viét Tiép Hai Phong

Pia diém va thoi gian nghién ciru: Khoa
Xét nghiém co s& An Pong — BV Hitu nghi
Viét Tiép, tir thang 08/2024 dén thang
2/2025.

Thiét ké nghién ctru: Mo ta cit ngang sir
dung sb liéu tién ciru.

C& miu, chon miu: Chon mau thuan tién
cho 2 muc dich

- bé phuc vu vige tdi uu hoa quy trinh, lya
chon 6 miu mé duc paraffin FFPE duogc luu
trit tai Khoa Giai phau bénh, Bénh vién Hiru
nghi viét Ti¢p.

- Ung dung quy trinh dé x4c dinh dot bién
gene trén cac bénh nhan (109 mau)

Tiéu chuan lwa chon:

- 6 mau mo duc paraffin FFPE d3a dugc xac
dinh c6 d6t bién EGFR, 1a mau mé dugc thu
nhén trong phau thuat, dam bao khdi dac co
lvong mau da 16n dé thuc hién lap lai quy
trinh nghién ctru nhiéu lan.

- C4c mau bénh pham Ung dung quy trinh
x4c dinh dot bién gene EGFR 1a mau sinh
thiét tir nhitng bénh nhan dwoc chan doan ung
thu phéi, duoc sy dong thuan ctia bénh nhan
va su cho phép cua Ban lanh dao, héi déng
khoa hoc cua Bénh vién. Déng thoi tt ca
nhimg mau nay c6 chi dinh ctia Bac si diéu tri
nham mg dung trong diéu tri hudng dich.
Tiéu chudn logi trir: miu sinh thiét tir nhimg
bénh nhan duoc chian doan ung thu phdi
nhung khong c6 chi dinh diéu tri huéng dich.
Vit liéu, héa chat va thiét bi chinh: b kit
tach chiét QIAamp DNA FFPE Tissue Kit,
B9 kit Quick guide for RT003 cua cong ty
DIATECH gitp phat hién 86 dot bién cua
oncogene EGFR bang real-time PCR, may
CFX96

Pao dirc nghién ciru: Nghién clru dugc sy
d@)ng y cua Ban lanh dao bénh vién Hitu nghi
Viét Tiép va hoi déng khoa hoc cua bénh
vién. Cac mau bénh pham s dung trong
nghién ctru dugc su déng y cua Bénh nhan,
dam bao nguyén tic bao mat thong tin va
tuan thu dao duc nghién ctru.

KET QUA

Toi wu lwgng mau dau vao

Pé tach chiét DNA tir mau mé duc paraffin FFPE, ) luong lat cit duoc lya chon tir 1-6. Tién
hanh tach chiét tha nghiém trén 6 mau bénh phém. DNA sau tach chiét duoc xac dinh néng do

va d6 tinh sach theo phuong phap do quang.

Bing 1. Két qua tach chiét DNA twong vng véi sé lat cat tir mau mé diic paraffin FFPE

1 lat 2 lat 3 lat 4 lat S lat 6 lat

A260/ NDb A260/ ND A260/ ND A260/ NP A260/ NP A260/ ND
A280 A280 A280 A280 A280 A280

1.9 795 1.8 8,88 2.0 14,07 1.78 1798 1.6 28,10 1.66 35,05
2 8,02 1.9 879 1.9 17,74 1.76 ~ 18,91 1.54 28,81 1.52 34,71
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2.1 825 195 899 186 1795 1.60 19,69 149 28,06 143 36,04

4 1.8 8.13 1.82 887 1.91 17,89 1.73 1894 1.71 28,65 1.68 36,15

1.97 6,79 188 7,02 1.84 16,10 1.80 18,72 1.68 27,33 1.61 34,01

6 1.8 7,09 180 8,15 1.83 1585 186 17,93 1.59 26,74 1.50 35,02

(Ghi chii: NP: Nong dd, nong dj DNA duwgc tinh theo don vi ng/ ul)
Nong d6 dat tiéu chuan cho phan tmg xac dinh dot bién gen bang k¥ thuat realtime - PCR theo
khuyén cdo ctia nha san xuat [a 15-30 ng/ul. Tir két qua bang 1 cho thay, khi str dung 1-4 1at cét
thi ndng d6 thap hon 15-30 ng/ul. Vi 5-6 1at cét thi ndng do dat tiéu chuan tir 20-30 ng/pl. Dé
phu hop véi diéu kién tiéu chuan ciia nha san xut, dong thdi pht hop véi thuc té vé s lugng
mau mé duc tai Bénh vién, s6 1at cat dau vao phu hop nhit 13 5. Bang 1 ciing chi ra rang tuy
ndéng d6 DNA véi s luong mau dau vao 1a tir 5-6 1at cat dat ndng do tiéu chuan nhung lai khong
dam bao do tinh sach cho cac phan tng tiép theo. Quy trinh nha san xuat dua ra 13 tién hanh
ngim mau bénh pham véi xylen 1 1an duy nhat trong 5° & nhiét d6 thuong. Tuy nhién thyc té
sau 1 1an ngam, paraffin khong tan hoan toan, két qua nay co6 thé quan sat bang mét thuong. Tir
d6 co thé két luan riang trong cdc mau sau tach chiét van con 13an nhidu tap chét, trong truong
hop nay c6 thé 1a luong paraffin tdn du chua loai bo dugc hoan toan.

T6i wu héa quy trinh loai bé paraffin
Dé loai bo hoan toan lugng paraffin ton du trong mau tach chiét, quy trinh sir Iy v&i xy len ciing
duoc xem xét va cai bién. Khi tién hanh ngam xylen 2 14n lién tiép vé6i thoi gian ngdm mdi 1an
1a 5°, lugng paraffin tan nhiéu hon rat nhiéu. Pic biét khi ngdm xylen 5’ trong diéu kién lac va
i & 56°C, mau duoc loai bé hoan toan Paraffin. DNA thu dugc sau tach chiét duoc kiém tra do
tinh sach dua trén cac chi s6 A260/A280 (2.0 >/= A260/A280 >/=1.8)

Bing 2. Pdnh gia hiéu qua khi thay doi thoi gian ngdm xylen 5° 6 56° (thuwc hién 2 lan lién

tiép).
Maiu Nong do DNA (ng/ A260/A280
1 29,37 1.9
2 29,87 1.89
3 29,43 1.85
4 29,54 1.82
5 28,38 1.89
6 27,81 1.81

Két qua bang 2 chi ra rang sau khi thyc hién cai bién, t6i vu quy trinh loai bo xy len, ca 6 mau
mo duc paraffin FFPE véi 5 14t cat déu dat néng do DNA phu hop va d¢ tinh sach hoan toan tdi
uu.

Téi wu ndng do DNA trong phin tng Realtime- PCR

Theo khuyén céo ctia NSX tiéu chuan phan tich cac mau ddi chimg, lwong DNA dau vao cho
phan tmg PCR 1a 15 — 30 ng/pl déu ¢am bao xét nghiém. Tién hanh thir nghiém trén hai ndng
d6 dau vao 1an lugt 1a 15 ng/ul va 25 ng/pl trén mau da duoc tach chiét. Két qua cho thdy ¢ ca
hai ndng d6 déu dam bao phan tmg phat hién dot bién gen trén 6 mau bénh pham. Pong thoi

Ban quyén © 2025 Tap chi Khoa hoc sitc khoe
141



Bach Thi Nhu Quynh va cs. Tap chi Khoa hoq suc khoé
DOI: https://doi.org/10.59070/jhs030525066 Tap 3,50 52025

chit lugng DNA ciing duoc danh gia thong qua phan tmg thuc hién v6i EGRF control, day 1a
ving trinh ty gen binh thudng c6 & ngudi. Do d6 tat ca cac mau bénh pham sau tach chiét khi
thuc hién phan tmg khuéch dai gen déu phai xuét hién san pham nay.
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Hinh 2. Biéu d6 chay PCR xdc dinh dét bién EGFR véi nong d DNA la 25 ng/ul (402: mau
s6 1; B02: mdu sé 2; C02: mdu s6 3; D02: mdu sé 4; E02: mau sé 5; F02: mdu sé 6; G02:
madu doi chitng dwong, H02: mau control EGFR)

Xiy dung quy trinh x4c dinh dot bién EGFR miu mé diic paraffin FFPE
Tach chiét DNA tir mau

Khuéch dai dé .
danh gia DNA -
(EGFR ctrl mix)

Phan tich cac phan tng déi chirng

]
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¥ ¥ o
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Hinh 3. So d6 Quy trinh xdc dinh dét bién gene EGFR tir mau mé diic paraffin FFPE

Phat hién dot bién EGFR trén cac bénh nhan UTPKTBN
Ap dung quy trinh d¢ phat hién dot bién gene EGFR trén 109 bénh nhan NSCLC (str dung mau
mo duc paraffin FFPE) , két qua thu dugc 38 bénh nhan mang gene dot bién EGFR, chiém
34,86 %. Trong d6 c6 1 bénh nhan dong thoi xudt hién 2 d6t bién S7681 Va G719C.
Bing 3. Két qua xét nghiém cdc dét bién gen EGFR
Cac dot bién n %

EGFR G719C 4 10.53
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EGFR T790M 2 5.26
EGFR S7681 4 10.53
EGFR ex20ins 3 7.89
EGFR L858R 12 31.58
EGFR L861Q 2 5.26
EGFR ex19del 11 28.95
Tong 38 100

Bang 3 cho thay ti 1¢ phan bo céc loai dot bién trén d6i trong nghién ctiru nhu sau: EGFR L858R
chiém ty 1& dwong tinh cao nhat voi 31.58%, tiép theo 14 EGFR ex19del v&i 28.95%; EGFR
G719x va EGFR S768I cung c6 ty 18 10.53%; EGFR ex20ins chiém ti 1& 7.89 %, cubi cung 1a
EGFR T790M va EGFR L861Q chiém 5.26%.

BAN LUAN

Nghién ctru cia chiing toi da chi ra rang: Voi
4-5 14t cit cho mdi mau, thu dugc néng dola
on dinh nhat va dam bao luong mau dé thuc
hién xét nghiém. Trong khi theo huéng dan
ctia nha san xuat Kit tach chiét, s6 luong lat
cit dau vao 1a 10 1at. Két qua cua chung t6i
khong noi 1én rang huéng din cta nha san
xuét 1a khong phu hop, két qua nghién ciru
chi ra rﬁng $6 luong 1at cat da duoc lua chon
phtt hop véi ky thuat thuc té tai Khoa Giai
ph?lu bénh cua Bénh vién vé do day cua lat
cat, sb luong té bao chira trén mot lat
cat...Quy trinh loai bo parafin bang xylen
duoc cai tién da thé hién sy tdi wu vuot troi
so voi hudng din cua nha san xuat. O diéu
kién kién lic va u & 560C dam bao cho qua
trinh tan chay parafin dugc nhanh hon nhung
khong anh huéng dén chat luong DNA trong
qua tinh tach chiét, loai b hoan toan parafin
va tang néng do DNA va dg tinh sach. Lugng
DNA dau vao cho phan tmg PCR dao dong
trong khoang 15- 1a ng/ul dam bao cho viéc
phat hién dot bién gen trong mau bénh pham.
Vi 6 mau bénh phém duoc Iva chon cho viée
t6i wu hoa quy trinh déu phat hién dugc dot
bién EGFR phu hop vai két qua da thyc hién
trude day khi 4p dung quy trinh da duogc toi
rru hoa. So sanh véi khuyén céo cua nha san
xuat 12 ndng d6 dau vao tir 15-30 ng, két qua
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cling hoan toan phu hop. Tuy nhién chiing t61
duara ly chon dai ndng d6 15- 25 ng/ul tuong
duong véi 4-5 1at cat dau vao, hoan toan phu
hop cho phan g khuéch dai.
Thuc hién xac dinh dot bién gen EGFR trén
109 bénh nhan, ti 1& phat hién d6t bién la
34,86% cao hon khong dang ké so voi nghién
clru cla céc tac gid Yue-Lun Zang cung céc
cong su 1a 32,2% [6]. Vé cac loai dot bién
duogc phat hién, trong nghién ctru nay cac loai
dot bién phu chu yéu trong 7 loai dot bién,
trong d6 L858R chiém ty 1& duong tinh cao
nhat voi 31.58%, tiép theo 1a ex19del voi
28.95%; 39,47% con lai cho cac loai dot bién
G719C; S768I ex20ins; T790M va L861Q.
Két qua nay c6 sy khac nhau vé ti 18 so voi
két qua nhién ctu cia tac gia Lecia V.
Sequist, M.D., M.P.H., Jean-Charles Soria va
cong sy voi 90% bénh nhan duong tinh véi
dot bién mat doan trong khung & exon 19
hozc dot bién diém L858R & exon 21[8]. Tuy
nhién két qua van c6 su twong dong 1a ti 18 vé
dot bién diém L858R & exon 21 trong nghién
ctru ctia chiing toi ciing chiém ti 1& cao nhét.
Su khac nhau vé ti 18 % c6 thé do ¢& mau
trong nghién ctru nay con nho.
Viéc phat hién d6t bién gen hay khong ngoai
viéc phu thudc vao ky thuat tach chiét va quy
trinh thuc hién phan tng thi con phu thudc
vao vao vi tri ldy mAu, vi tri cta 1at cit co
chira té bao mang dot bién hay khong.
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KET LUAN

Vi su thay doi trong quy trinh k¥ thuat tr
cac khau s6 luong bénh pham st dung, thoi
gian xtr Iy mau, ciing nhu ndong d6 mau dua
vao thuc hién xét nghi¢m, chung t61 da xay
dung dugc mét quy trinh cho két qua xét
nghiém c6 hiéu suat cao hon, phut hop vdi co
s& vat chat, trang thiét bi tai bénh vién, tiét
kiém duoc nguén bénh pham luu trit cua
nguoi bénh, gitp ngudi bénh co co hdi thuc
hién thém nhiéu xét nghiém lién quan ma
khong can sinh thiét lai hodc da cit bo khdi u
sau phau thuat. Ti 1é bénh nhan UTPKTBN
x4ac dinh dinh mang dot bién gene EGFR
34,86% la kha cao. Piéu dé cho théy viéc
trién khai xét nghiém xéc dinh dot bién gene
EGFR d6i v6i bénh nhan UTPKTBN nhim
phuc vu diéu trj hudng dich rat can thiét vé
mit khoa hoc cling nhu dép tmg nhu cau cta
nguoi bénh tai Hai Phong.

KHUYEN NGHI

Ngoai EGFR, con mot sO cac dot bién khac
lién quan dén ung thu phdi nhu KRAS,
BRAF... Vi vay khuyén c4o nén lam thém cac
xét nghiém phat hién cac dot bién khac dé co
duogc két qua day du hon.

Loi cam on: Nhom tac gia xin cdm on Ban
giam ddc Bénh vién Hiru nghi Viét Tiép Hai
Phong di dong y cho nhom nghién ciru duge
tién hanh nghién ctru nay, khoa Giai phiu
bénh vién Viét Tiép da hd tro thu thap mau
nghién ctru. Xin guri 101 cam on sau sic dén
Ban Giam hiéu truong Pai hoc Y dugc Hai
Phong d3 tao diéu kién ctrong sudt qua trinh
nghién ctru. Ngudn kinh phi thyc hién nghién
ctu duogc tai tr¢g bdi cong ty Diatech
pharmacogenetics.
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