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DAU AN METHYL HOA SHOX2 TRONG MAU NGOAI VI
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Tom tit
Muc tiéu: Danh gia mirc d methyl hdéa SHOX2 (mSHOX?2) trong mau ngoai vi
va gi4 tri chan doan ung thu phoi khong té bao nho (non-small cell lung cancer -
NSCLC). Phuwong phdp nghién ciru: Nghién ctru bénh ching trén mau mau cia
149 bénh nhan (BN) NSCLC va 100 nguoi khée manh dugc phan tich bang quy
trinh PCR ban léng, dinh luong, dac hi¢u methyl hoa (sqMSP). Gia tri chan doan
dugc danh gia bang duong cong ROC va hoi quy logistic da bién. Két qud: Gia tri
ACt cia mSHOX?2 thip hon dang ké & nhom NSCLC so voi nhom khée manh
(p < 0,001), phan anh mitc methyl hoa cao hon. Phan tich ROC cho thiy AUC =
0,715, d6 nhay 56,38%, d6 dic hiéu 82,00%. Hoi quy logistic da bién khang dinh
mSHOX2, tudi va BMI 14 céac yéu té doc 1ap lién quan dén nguy co NSCLC, trong
khi giéi tinh va tién sir hut thude khong con ¥ nghia sau khi diéu chinh. Két ludn:
mSHOX2 1a dau an sinh hoc tiém nang trong phat hién NSCLC khong xam lan.
Tuy nhién, can nghién ciru thém dé cai thién do chinh xac khi két hop véi cac dau
an khac.
Tir khoa: Methyl hoa SHOX?2; Ung thu phoi; Dau 4n sinh hoc; Sinh thiét 1ong;
PCR dac hiéu methyl hoa.

DIAGNOSTIC VALUE OF SHOX2 METHYLATION IN PLASMA FOR
NON-SMALL CELL LUNG CANCER

Abstract

Objectives: To evaluate the methylation status of SHOX2 (mSHOX2) in
peripheral blood and its diagnostic value for non-small cell lung cancer (NSCLC).
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Methods: A case-control study was conducted on blood samples from 149 NSCLC
patients and 100 healthy individuals were analyzed using semi-nested quantitative
methylation-specific PCR (sgMSP). Diagnostic performance was assessed using
ROC curve analysis and multivariate logistic regression. Results: mSHOX2 ACt
was significantly lower in NSCLC patients than in healthy controls (p < 0.001),
indicating higher methylation levels. ROC analysis showed AUC = 0.715,
sensitivity 56.38%, and specificity 82.00%. Multivariate logistic regression
confirmed that mSHOX2, age, and BMI were independent factors associated with
NSCLC risk, while gender and smoking history were no longer significant after
adjustment. Conclusion: mSHOX2 is a promising non-invasive biomarker for
NSCLC detection. Further studies are needed to enhance diagnostic accuracy by

integrating additional biomarkers.

Keywords: SHOX2 methylation; Lung cancer; Biomarker; Liquid biopsy;

Methylation-specific PCR.

PAT VAN PE

Ung thu phoi 14 nguyén nhan gy tir
vong hang dau do ung thu trén toan cau,
v6i ty 18 séng sot thap do phan 16n BN
dugc chan doan ¢ giai doan muon [1].
Hién nay, phuong phép sang loc bang
chup ct 16p vi tinh lidu thap (low-dose
computed tomography - LDCT) da
dugc chimg minh c6 thé giup phat hién
som ung thu phdi [2]. Tuy nhién,
phuong phap nay c6 ty 1€ duong tinh gia
cao, c6 thé dan dén can thiép y khoa
khong can thiét va gay lo lang cho BN
[3]. Do d6, nhu cau cip thiét dit ra 1a
phat trién cac phuong phap chan doan
khong can thi¢p, c6 do chinh xé4c cao,
gitip phét hién ung thu phdi sém va cai
thién tién lugng BN.

Methyl héa DNA, mot ddu an sinh
hoc 6n dinh va dic hiéu, d duoc nghién

ctru rong rai trong chan doan ung thu
phoi [4]. Trong s6 d6, methyl hoa gene
SHOX2 da dugc ghi nhan c6 lién quan
chat ché véi NSCLC [5]. SHOX2 1a yéu
t6 phién ma quan trong, c6 vai tro trong
su phét trién ctia hé ho hap. Sy methyl
hoa tai vung promoter ctia gene nay da
dugc bao céo 1a xay ra phd bién trong
cac mo ung thu phdi, ciing nhu trong
cac mau huyét twong cia BN mic bénh
[6]. Cac nghién curu trude day da chi ra
xét nghiém SHOX2 trén mau mau co6
thé giup phan biét BN ung thu phdi véi
nhoém khong mic bénh, v&i do nhay va
do dac hi¢u cao [7].

Trong nghién ctru gan déy, chung toi
dd phat trién va téi wu phuwong phéap
semi-nested PCR dinh luong dé phan
tich mic d6 mSHOX2 trén mau huyét
tuong, sir dung mau do khoa cé thé kéo
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dai chudi - extendable blocking probes
(ExBPs) nham ting cuong do nhay va
dac hi¢u [8]. Két qua nghién ctru so bd
cho thdy phuong phap nay c6 thé phat
hién DNA mSHOX2 véi gioi han phat
hién thap (0,01%) va c6 kha ning phan
biét rd rang gitra BN ung thu phdi va
nhom khong méc bénh [8]. Tuy nhién,
can c6 thém cac nghién ctru v6i c& mau
16n hon dé danh gia gia tri chan doan
thye té ciia xét nghiém nay trén 1am sang.

Do d6, nghién ctu nay dugc thuyc
hién nham: Xdc dinh gia tri chan dodn
cua muc mSHOX2 trong mau ngoai vi
dé phan biét BN NSCLC véi nhém khoe
manh, dong thoi kiém tra méi lién quan
gitta mitc methyl héa nay véi cdc yéu té
ldm sang nhw tuoi, gioi tinh, chi 56 BMI
va tién sir hit thudc.

Ngoai ra, chung t6i cling tién hanh
phan tich hdi quy logistic da bién dé
danh gia vai tro doc 1ap cia SHOX2
methyl hoéa trong phan biét ung thu
phoi. Két qua nghién ctru ky vong sé
g6p phan cung cap thém bang ching vé
tiém nang cia mSHOX2 nhu mét dau
an sinh hoc khong can thiép, c6 thé ting
dung trong sang loc va hd tro chan doan
ung thu phéi trén 1am sang.

POI TUQONG VA PHUONG PHAP
NGHIEN CUU

1. P6i twong nghién ciru
Gom 149 BN NSCLC va 100 ngudi
khoe manh, thu nhan tr thang
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4/2021 - 8/2024 tai Bénh vién Phoi
Trung vong.

* Tiéu chuan lea chon:

Nhém BN duoc chan doén xac dinh
bé’mg mo bénh hoc va chua qua diéu tri,
trong khi nhém khoée manh khéng cé
bénh 1y 4c tinh va ton thuong phoi trén
chup cét 16p vi tinh liéu thap (LDCT),
dugc lya chon tuong d@)ng vé tudi, gioi
tinh va tién st hat thude.

* Tiéu chuan loai triv:

Nhiing d6i twong mac ung thu phoi
té bao nho (SCLC), ung thu thir phat,
COPD, lao phéi, bénh tu mién hoic
khong cung cap du dit liéu 1am sang déu
bi loai.

* Chon madu:

C& mau dugc ude tinh theo cong
thirc so sanh hai trung binh doc lap, voi
mirc y nghia a= 0,05 va cong suit théng
ké 80%, cho thay can tdi thiéu 90 d6i
tuong mdi nhom. Trong thyc té, nhom
bénh duge thu nhan nhiéu hon do s6 ca
du diéu kién cao hon va sy chénh léch
nay khong anh huong dén do tin ciy cta
phan tich, nho ap dung cac phuong
phap théng ké phu hop véi c¢& mau
khong ddi xtmg. Tat ca ngudi tham gia
déu duogc tu van va ky cam két dong ¥
trude khi tham gia nghién ciu.

2. Phuong phap nghién ciru

* Thiét ké nghién ciru: Nghién ctru
bénh ching duoc thiét ké nham danh
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gi4 gia tri chan doan ctia mirc mSHOX2
trong mau ngoai Vvi.

* Xip Iy s6 liéu: Phuong phap phan
tich mSHOX2 trong huyét twong bang
PCR ban 16ng dinh luong dic hiéu
methyl hoa (semi-nested quantitative
methylation-specific PCR - sqMSP) da
duge nhoém nghién ctru cong bd trude
d6 trén tap chi qudc té uy tin [8], sir
dung miu do khéa co thé kéo dai
(Extendable Blocking Probes - ExXBPs)
dé ting d6 nhay va dic hiéu.

Phan tich théng ké duoc thuc hién trén
SPSS 20.0 va MedCalc 20.019. So sanh
gifta hai nhém st dung kiém dinh Mann-
Whitney U (bién lién tuc) va Chi-square
(bién phan loai). Tuong quan Spearman
danh gia méi lién quan giita ACt cia
mSHOX2 va tudi. Gié tri chan doan dugc
phan tich bing dudng cong ROC, véi
AUC danh gia d6 chinh xac xét nghiém
va diém ngudng t6i wu xac dinh theo
Youden Index. Hoi quy logistic da bién
duoc sir dung dé danh gia vai tro doc lap
cia mSHOX2 trong phan bi¢t NSCLC
v6i nhom khoe manh, diéu chinh theo
tudi, gidi tinh, BMI va tién sir hut thudc.
Miic ¥ nghia thong ké p < 0,05.

3. Pao dirc nghién ciru

Nghién ctru dugc Hoi déng Pao duc
trong Nghién ctru Y Sinh hoc, Hoc vién
Quan y phé duyét theo quyét dinh sb
182/2021/CNChT-HDPDD, ngay 10/8/2021.

Nghién ctru tudn tha cac nguyén tic cia
Tuyén ngdn Helsinki va cac quy dinh vé
nghién ctou y sinh hoc tai Viét Nam.
Toan b thong tin ca nhan cua nguoi
tham gia dugc bdo mat tuyét dbi va chi
st dung cho muc dich nghién ctu. Cac
dbi twong tham gia c6 quyén rat khoi
nghién ctru bt ky lic nao ma khéng anh
huéng dén quyén loi diéu tri cta ho. Dir
liéu trong nghién ctru nay dugc thu thap
va phan tich véi sy chép thuan cua Bénh
vién Phoi Trung wong va Hoc vién
Quan y, va cac don vi nay da cho phép
sit dung, cong bd két qua nghién ciru
theo dung quy dinh hién hanh. Nhém
tac gia cam két khong c6 xung dot loi
ich lién quan dén nghién ciru nay.

KET QUA NGHIEN CU'U

1. So sanh mirc d¢ methyl hoa gene
SHOX2 giira nhom ung thw va nhom
khdée manh

Phan tich murc methyl héa DNA gene
SHOX2 (mSHOX2) gitta nhém NSCLC
va nhom khoe manh cho thay su khac
biét c6 y nghia thong ké. Trung vi ACt
cua mSHOX2 ¢ nhom ung thu 1a 19,31
(IQR: 13,05 - 24,76), thap hon déng ké
so voi nhom khoe manh, cé trung vi la
25,32 (IQR: 20,71 - 27,10). Kiém dinh
Mann-Whitney U xac nhan su khac biét
nady v6i muc y nghia thong ké cao
(p <0,001).
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p < 0.001
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Hinh 1. Biéu d0 boxplot so sanh mirc ACt ciia mSHOX2
gitra nhém ung thu va nhém khoe manh.

2. Mi lién quan giira mSHOX2 véi tudi, giéi tinh, BMI va tién sir hiit thudc

Phén tich twong quan Spearman gita ACt cia mSHOX2 va tudi khong cho thiy
mdi lién quan ¢ ¥ nghia trong ca nhom ung thu va nhom khoe manh (p > 0,05).
So sanh gifta gidi tinh nam va nir cho thay su khac biét ¢6 ¥ nghia trong nhém ung
thu (p = 0,0035), trong khi khong c6 su khac biét dang ké trong nhom khoe manh
(p = 0,059). Trong nhom ung thu, nam gidi cé ACt thap hon, tirc 1a mic mSHOX2
cao hon so véi nit gidi (Hinh 2).
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Hinh 2. So sanh mirc mSHOX?2
theo gidi tinh trong nhém NSCLC va nhom khoe manh.
So sanh mirc mSHOX2 giita cac nhom BMI khong cho thay su khac biét co ¥
nghia trong nhém ung thu (p = 0,625). Trong nhém khoe manh, c6 xu hudng khac
biét giita cac nhom BMI (p = 0,051), nhung chua dat mirc ¥ nghia thdng ké.
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Mirc mSHOX2 giita nhoém c6 va khong co tién sir hit thude co sy khac biét
dang ké trong nhém ung thu (p = 0,018), v6i nhém co tién sir hit thube co6 ACt
thip hon, tirc 1a mirc mSHOX2 cao hon so v6i nhém khong hut thude. Trong nhom
khoe manh, khong c6 su khac biét co6 y nghia gitra hai nhom.

3. Phan tich ROC danh gi4 gia tri chan doan ciia mirc mSHOX2

Két qua cho thiy dién tich dudi duong cong (AUC) dat 0,715, phan anh gia tri
chén doan ¢ muc trung binh (Hinh 3). Ngudng t6i vu cia ACt cia mSHOX2 duoc
xac dinh 14 20,11, v&1 d§ nhay (sensitivity) dat 56,38% va dg dac hi¢u (specificity)
dat 82,00%.
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Hinh 3. Puong cong ROC danh gia gia tri chan doan cia mSHOX2.
Puong cong ROC ddanh gid gid tri chan dodn ciia mire mSHOX2 (ACt ciia mSHOX2)
trong viéc phan biét BN NSCLC va nhém khée manh. Diém nguong t6i wu (20,11)
dwoc danh ddu trén dwong cong, voi do nhay 56,38% va do dac hiéu 82,00%.
Puong mau xdm nét dirt biéu dién dwong phdn loai ngdu nhién (AUC = 0,5).

4. Phan tich héi quy logistic da
bién danh gia vai trdo doc lap
cua mSHOX?2

Phén tich hdi quy logistic dugc thuc
hién dé danh gia mbi lién quan giira
mirc mSHOX2 (ACt cia mSHOX2) va
nguy co NSCLC, dong thoi kiém soat

anh hudng cua cac yéu té khac bao gdbm
tudi, gioi tinh, BMI va tién sir hit thude.

Phén tich don bién cho thdy ACt cua
mSHOX2, tudi, gi6i tinh va BMI ¢6 ¥
nghia thong ké, trong khi tién sir hat
thudc c¢6 xu huéng lién quan nhung
chua dat y nghia (p = 0,075). Trong md
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hinh hdi quy da bién, ACt cia mSHOX2
van 1a yéu t6 du bao doc 1ap cd y nghia
cao (p <0,001, p=-0,1528), khing dinh
rang mirc mSHOX2 cao hon lién quan
dén nguy co ung thu phoi. Tudi cling 13
yéu to nguy co dang ké (p < 0,001,
B =0,0595), trong khi BMI thap hon ¢6
lién quan dén nguy co ung thu cao hon
(p=0,001, =-0,9767). Nguoc lai, gidi
tinh va tién st hut thuéc khong con ¥
nghia thong ké trong mé hinh da bién
(p > 0,05), cho thay tac dong cta ching
c6 thé di duoc phan anh qua mirc
mSHOX2, tudi va BMIL

BAN LUAN
Nghién ciru nay cho thdy muic do
methyl héa DNA cua gene SHOX2
(mSHOX2) trong méau ngoai vi cO su
khac biét dang ké giita nhom BN
NSCLC va nhém khée manh. Két qua
cho thay gia tri ACt cia mSHOX2 thap
hon & nhém ung thu, phdn anh mirc
methyl hdéa gene SHOX?2 cao hon so voi
nhom khoéng mic bénh. Diéu nay phu
hop v&i cac nghién cuu trude day, trong
dé mSHOX2 da duogc ghi nhan c6 lién
quan dén sy phat trién cua ung thu phoi
va co thé dong vai trd nhu mot ddu 4n

sinh hoc tiém nang [5, 6].
Phan tich méi
mSHOX2 véi cac dic diém cua doi
tugng nghién ciu cho thidy muc do

lién quan gitra

mSHOX2 cao hon ¢ nam giéi mic
NSCLC so véi nit gii. Diéu nay co thé
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phan anh sy khac biét vé yéu t& méi
truong (nhu ty 16 hat thude cao hon &
nam gidi) hodc su khac biét vé co ché
sinh hoc gitra hai gidi trong bénh sinh
ctia ung thu phdi. Tuy nhién, khong c6
su khic biét c6 y nghia vé muc do
mSHOX?2 gifta cac nhom BMI trong
nhom ung thu, mdc du c6 xu hudng
khac biét trong nhom khoe manh.
Pang chil ¥, nhom ¢6 tién st hat thude
trong nhom ung thu c6 mitc mSHOX?2
cao hon so v6i nhom khong hut thube
(p = 0,018). Tuy nhién, trong nghién
clru nay, tat ca nhimg nguoi c6 tién sir
hut thude déu 13 nam gidi, do d6 sy khac
biét vé mSHOX2 theo tién sir hut thude
c6 thé dong thoi phan anh méi lién quan
gitta gidi tinh va mirc methyl hoa.
Két qua nay cé thé cho thay hat thude
gop phan didu hoa muac mSHOX2,
nhung ciing dit ra cdu hoi vé vai tro
riéng biét cta yéu to gidi tinh va hat
thudc trong qué trinh methyl hoa, diéu
nay can dugc lam rd hon trong cac
nghién ciru tiép theo.

Phén tich duong cong ROC cho thiy
mMSHOX2 ¢6 gia tri chan doan trung
binh véi AUC dat 0,715, d0 nhay
56,38% va do dac hi¢u 82,00%. Mac du
xét nghiém dya trén mSHOX2 c6 thé hd
trg chan doan ung thu phdi, nhung do
nhay chua cao, diéu ndy goi y rang can
két hop véi cac dau 4n sinh hoc khac dé
nang cao hiéu qua phéan loai BN. Mot s6
nghién ciru trude day da dé xuat viéc két



TAP CHi Y DUQC HQC QUAN SU SO 5 - 2025

hop SHOX2 v&6i cac gene khac, nhu
PTGER4, c6 thé cdi thién d¢ chinh x4c
chan doan [7].

Phén tich hdi quy logistic da bién
khing dinh mSHOX2, tudi va BMI 1a
nhimg yéu t& doc lap lién quan dén
nguy co ung thu phoi, ngay ca khi da
diéu chinh theo gi6i tinh va tién sir hat
thuéc. MSHOX2 cao hon (ACt thap
hon) van c6 y nghia thong ké manh mé
trong md hinh hoi quy (p < 0,001,
B=-0,1528). Tudi ciing 12 yéu té du bao
dang ké (p < 0,001, p = 0,0595), voi
nguy co ung thu ting theo tudi. BMI
thap hon c6 lién quan dén nguy co ung
thu cao hon (p = 0,001, B = -0,9767).
Nguoc lai, gii tinh va tién sir hiit thudc
khong con y nghia thong ké trong mo
hinh da bién, goi ¥ ring tic dong cia
cac yéu to ndy d3 duoc phan anh qua
mirc mSHOX2, tubi va BML

KET LUAN

Nghién ctru cho thdy mSHOX2 trong
mau ngoai vi cao hon dang ké & BN
NSCLC, thé hién qua ACt thap hon.
Phan tich ROC xac dinh AUC = 0,715,
voi do nhay 56,38% va d0 dac hiéu
82,00%. Hoi quy logistic da bién khang
dinh mSHOX2, tudi va BMI 1a céc yéu
t6 doc lap lién quan dén nguy co
NSCLC, trong khi gidi tinh va tién str
hat thudc khong con y nghia sau khi
didu chinh. Két qua nay cho thay
mSHOX2 1a d4u 4n sinh hoc tiém nang,

hd tro phat hién ung thu phodi khong
xam l4n, nhung can nghién ctru thém dé
xac nhan va cai thién do chinh xac khi
két hop voi cac dau 4n khac.

Loi cam on: Nhom tic gia xin chan
thanh cam on tap thé can bd k¥ thuat va
cong sy da dong gop tich cuc trong qua
trinh xtr Iy mau va phan tich dir liéu
nghién ctu. Ching t6i trdn trong ghi
nhan nhing ¥ kién chuyén mén sau sic
tir cac nha khoa hoc va dong nghiép,
g6p phan nang cao chat luong phan tich
va trinh bay két qua nghién ctru.
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