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Tom tat

Muc tiéu: Nghién ctru nham phan tich méi lién quan giira ti 1€ cdc pha trong chu ky t€ bao vdi tén thuong té€ bao ¢é tur
cung (CTC), déng thai xdc dinh nguéng cat téi wu cda cdc chi s6 nay trong phat hién tén thuong.

Déi tuong va phuong phap nghién ciu: Thiét k€ mé ta cat ngang dugc thuc hién trén 202 mau phét t€ bao c6 td cung
lay bang phuong phép nhung dich (Liquid-based Cytology - LBC). Cén té€ bao duoc nhuém DRAQS5 va phéan tich bang ky
thuat dong chay té€ bao (Flow cytometry - FCM). Chu ky t&€ bao dugc phén tich bang phdn mém ModFit LT 6.0 va so sénh
ti 1€ cdc pha theo nhém phén loai t€ bao hoc va tinh trang nhiém HPV nguy co cao (HR-HPV). Phén tich ROC dé€ danh gia
kha ndng phén biét tén thuong va xdc dinh ngudng cat t6i uu.

Két qua: Ti Ié pha G1/G0 c6 xu hudng giam dan theo muc dé ton thuong t€ bao CTC (p < 0,001), trong khi ti 1€ pha S c6
xu hudng tdng dan (p < 0,001). Trong nguéng tén thuong > ASC-US, ti 1€ pha G1/G0 ¢6 nguéng cét la < 85,5% (AUC, dé
nhay, d6 déc hiéu Ian luot la: 0,84, 88%, 73,75%), ti 1€ pha S ¢6 nguéng cat la > 9,25% (AUC, d6 nhay, dé déc hiéu lan luot
la: 0,82, 76%, 75,63%)

Két ludn: Phéan tich chu ky t€ bao bdng ky thuat FCM trén méu LBC cho thay ti 1€ cdc pha G1/GO0 va S ¢ gid tri chan dodn
t6t trong phat hién t6n thuong t€ bao CTC mirc do > ASC-US. Céc chi s& nay ¢6 thé duoc ting dung bé tro cho xét nghiém
Pap va HPV trong chuong trinh sang loc UTCTC, gép phan nang cao hiéu qua phat hién sém céc t6n thuong tién ung thu.
Tir khéa: Chu ky té bao, Flow cytometry, Sang loc ung thw ¢é tir cung, HR-HPV.
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Abstract

Objective: This study aimed to analyze the association between the percentages of cell cycle phases and the progression
of cervical lesions, and to determine optimal cutoff values of these indices in lesion detection.

Subjects and Methods: A cross-sectional descriptive study was conducted on 202 cervical cytology samples collected
via Liquid-Based Cytology (LBC). Cellular sediments were stained with DRAQ5 and analyzed using flow cytometry (FCM).
The cell cycle was assessed using ModFit LT 6.0 software and compared according to cytological classification and
high-risk HPV (HR-HPV) infection status. ROC analysis was employed to evaluate discriminative capacity and identify
optimal cut-off values.

Results: The percentage of G1/G0 phase decreased progressively with increasing severity of cytological abnormalities
(p < 0.001), while the percentage of S phase exhibited an increasing trend (p < 0.007). For lesions > ASC-US, the optimal
cut-off for the percentage of G1/G0O phase was <85.5% (AUC, sensitivity and specificity of 0.84; 88% and 73.75%,
respectively), and for the percentage of S phase was > 9.25% (AUC: 0.82; sensitivity: 76%; specificity : 75.63%).

Conclusion: Analysis of the cell cycle using flow cytometry on LBC samples shows that the percentage of G1/G0 and
S phases have good diagnostic value in detecting cytological abnormalities that > ASC-US. These indices can serve as
adjunctive markers to Pap and HPV tests in cervical cancer screening programs, thereby contributing to improved early
detection of precancerous lesions.
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1. DAT VAN BE

Ung thu c6 tir cung (UTCTC) la loai ung thu pho bién
thir tu & phu ni, véi hon 662 000 ca mac mdi trén toan
cau vao nam 2022 [1]. Pay ciing la nguyén nhan gay ti
vong hang dau & phu nit tai cac nudc dang phat trién
[2]. Tai Viét Nam, theo TG chirc Y T& Thé gidi, nam 2022
c6 khoang 4612 ca mac mdi va hon 2500 ca tlr vong
do UTCTC [1]. Xét nghiém Pap la xét nghiém quan trong
trong chuong trinh sang loc UTCTC. Tuy nhién, phuong
phdép nay con ton tai cac han ché vé dé nhay va két qua
thay d&i phu thudc vao nguoi doc [3].

Bén canh xét nghiém danh gia vé hinh thai, mau LBC
con cho phép thuc hién cac xét nghiém bé trg khac gilp
phat hién céc bat thudng t&€ bao hoc, mét trong s6 dé la
phuong phéap phan tich chu ky t€ bao bang ky thuat FCM
[4]. Chu ky t€ bao binh thudng gém céc pha G1, S, G2 va
M, dugc kiém sodt mot cach chat ché [5]. Tuy nhién, &
céc t8n thuong tién ung thu thudng xuat hién tinh trang
mét &n dinh di truyén va rdi loan ki€m soéat chu ky t& bao
[5]. Trong dé, céc tip Human Papillomavirus nguy co cao
(HR-HPV) Ia nguyén nhéan 1én nhat gay ra cac bat thuong
t€ bao CTC, cé thé gay roi loan diéu hoa chu ky t€ bao
théng qua tac dong clia cac oncoprotein E6, E7 [2, 6].
Chinh vi vay, phan tich chu ky t& bao bang ky thuat FCM
co thé gop phan tién lugng, du doan su tién trién cla
céc tén thuong tién UTCTC [4].

Méc du da dugc nghién clru & nhiéu nudc trén thé
gidi, k§ thuat nay van chua dugc nghién ciru trng dung
tai Viét Nam. Chinh vi vdy nhém chung t6i thuc hién
nghién ctru nay véi cac muc tiéu sau:

1. Danh gia mai lién quan gitra rdi loan chu ky té€ bao
vai tinh trang nhiém HR-HPV va mic do tén thuong té
bao ¢b tir cung.

2. Xac dinh ngudng cat t6i wu cla ti 1é céc pha trong
chu ky t&€ bao trong phat hién cac bat thudng té bao cé
tr cung.

2. pOI TUONG VA PHUONG PHAP NGHIEN CUU

Nghién ctru dugc thuc hién theo thiét k& nghién ctru
mo ta cat ngang trén 202 bénh nhan nir dén kham sang
loc UTCTC, c6 chi dinh |ay mau phét t&€ bao CTC dé lam
ddng thai xét nghiém Pap va xét nghiém PCR HPV trong
thoi gian tir thang 9 ndm 2024 dén thang 4 nam 2025
tai Phong kham da khoa Dai Phudc, Bénh vién Dai hoc Y
Dugc Thanh phé H6 Chi Minh- co sd 2.

Tiéu chuan chon bénh: cac bénh nhan c6 mau phét
t€ bao cd t&r cung dugc 1ay bang phuong phép nhing
dich (LBC) dong thoi ¢ thuc hién xét nghiém PCR HPV
trén cung moét méau LBC.

Tiéu chuan loai trir: cac truong hop méau LBC con
lai sau khi thuc hién xét nghiém Pap va xét nghiém PCR
HPV con dudi 5 ml va mau cé két qua xét nghiém Pap
la khéng dat.

Phuong phap thu thap sé liéu va phan tich mau:

Ma&u LBC dugc xi& ly theo quy trinh chudn bi méau
cho FCM:

- M&u LBC dugc loc va rira bang dung dich PBS 1X,
sau dé ly tam va giir lai khoang 500 pl cén t€ bao. Té
bao dugc nhudm bang DRAQS (thuéc nhudm ban chat
anthraquinone lién két vi DNA, M3 s6: 424101, RUO):
thé tich 0,5 pl, tron déu va 4 t6i trong 10 - 15 pht.

- Mau dugc chay trén hé thong Novocyte véi diéu
kién: t&i thi€u 10.000 t€ bao, thé tich hat 200 pl, téc do
35 pl/phdt. Thiét lap vung chon loc t€ bao trén 2 do thi
di€ém FSC-SSC va PE-Cy7-DRAQ5-H/A.

- Phan tich chu ky t€ bao bang phan mém Modfit LT
6.0 va Novoexpress tir dit liéu thu dugc.

Ké&t qua xét nghiém Pap va Multiplex PCR HPV dugc
thu thap bang hoi ctru tir h6 so xét nghiém luu tai khoa
phong.

Xac dinh ngudng cat toi uu ca ti Ié cac pha trong chu
ky té& bao: L&y xét nghiém Pap lam xét nghiém tiéu chuan,
nhém ching la nhirng mau am tinh véi tén thuong trong
bi€u md hodc &c tinh (NILM). Chia lam hai trudng hop:

Truong hop 1: Phan biét nhém chirng voi cac bat
thuong tir ASC-US (bao gom cdc mau cé két qua xét
nghiém Pap la: ASC-US, ASC-H, LSIL, HSIL)

Truong hop 2: Phan biét nhdm chirng voi cac bat
thuong trén ASC-US (bao gom cac mau co6 két qua xét
nghiém Pap la: ASC-H, LSIL, HSIL)

Phuong phéap phan tich dir liéu: ki€m dinh Mann-
Whitney U, Kruskal-Wallis, kiém dinh z, chinh xac Fisher,
udc tinh hé sd Kappa. Gia tri p < 0,05 dugc xem la co y
nghia thong keé.

Pao dirc trong nghién ctru: nghién ctru la nghién clru
mo ta cat ngang, khong can thiép nén khong anh hudng
dén chan doan, diéu tri, stirc khoe va chi phi kham chira
bénh clia bénh nhan. Bé cuong nghién ciu da dugc
tham dinh, xét duyét béi Hoi dong Dao dirc trong nghién
cru Y sinh - Dai hoc Y Dugc thanh phd H6 Chi Minh.

3. KET QUA
Bang 1. Dac diém chung cua déi twgng nghién ciru
Téng N = 202
Tu6i trung binh (ndm) 39,33+ 11,15
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Dic diém S6 lugng Tilé (%)

Té bao hoc ¢6 tir cung

NILM 160 79,21
ASC-US 17 8,42
ASC-H 3 1,49
ASC-H, AGC 1 0,5

LSIL, ASC-H 1 0,5

LSIL 16 7,92
HSIL 4 1,98

HR-HPV

Am tinh 100 49,5
Duong tinh 102 50,5

T6ng cong c6 202 mau, trong d6, 100 mau (49,5%) am tinh véi HR-HPV va 102 mau (50,5%) duong tinh téi HR-
HPV. K&t qua té€ bao hoc gém c6: 160 mau (79,21%) NILM, 17 m&u (8,42%) ASC-US va 25 mau (12,38%) bao gém céc
tén thuong muc do trén ASC-US.

Bang 2. So sénh rdi loan chu ky t& bao gitra 2 nhém am tinh va duong tinh véi HR-HPV

Ti lé céc pha . HR-HPV
VI Tong -
chu ky té bao Am tinh Duong tinh Giatrip
G1/G0 (%) 89,21 91,03 86,16 0,001
(82,59 - 92,34] (87,02 - 92,89] [81,06 - 91,68]
G2/M (%) 3,2 1,67 7,1 < 0,001
[0-8] [0-4,86] [0,91 - 9,46]
S (%) 6,94 6,7 7,27 0,503
[4,42 -10,78] [4,54 - 8,9] [3,36-11,72]
Ti l& cac pha dugc trinh bay dudi dang: trung vi [khoang t& phan vi]
Bang 3. So sanh rdi loan chu ky té bao gilra 2 nhém am tinh va duong tinh véi HR-HPV
trong tirng phan nhom té bao hoc
18 od Két qua PAP
Ti Iek9ag,pl3a HR-HPV a -
chu ky té bao NILM Gia tri p B4t thudng Gia tri p
C 91,15 85,19
Am tinh 88,53 - 93,3] [77:3-91,72]
G1/GO (%) 0,003 0,166
Duong tinh 87,96 81,18
9 (82,46 - 92,24] (76,72 - 84,1]
N 1,75 0,9
Am tinh [0 - 4,58] [0-6.28]
G2/M (%) < 0,001 0,021
Duong tinh 6,58 7,28
9 [0,54-9,37] 3,60 - 9,46]
L 6,48 8,42
Am tinh [4,42 - 8,42] [5,51 - 16,58]
S (%) o4 0,814 1 0,237
Duong tinh [179-10,44] [9,37 - 18,56

Trong toan bé mau nghién ct, ti 1é pha G1/G0 & nhém HR-HPV duong (trung vi: 86,16%) thap hon so véi nhom
HR-HPV am (trung vi: 91,03%), c6 y nghia thong ké (p = 0,001). Nguac lai, ti 1é pha G2/M trong nhém HR-HPV duong
(trung vi: 7,1%) cao hon nhém HR-HPV am (trung vi: 1,67%), c6 y nghia théng ké (p < 0,001). Ti |é pha S, ghi nhan cé
su khac biét nhung khéng cé y nghia thong ké gitra hai nhém (p = 0,503), véi trung vi ctia nhdm HR-HPV am va HR-
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HPV duong lan lugt 1a 6,7% va 7,27%.

Xu hudng nay ciing thay & nhém co két qua t€ bao hoc la NILM. Tuy nhién, & nhém c6 bat thudng té bao, chi ghi
nhén ti 1é pha G2/M & nhitng méau duong tinh véi HR-HPV cé trung vi cao hon nhitng mau am tinh (p = 0,021), trong
khi ti 1& pha G1/GO0 va pha S khéng cé khéc biét c6 y nghia thong ké.

Bang 4. Xu huéng réi loan chu ky t&€ bao theo mirc d6 t6n thuong t€ bao CTC

Két qua PAP

Tilgcicpha  Trong gidi han viém AsC-US TrenAsc-us ~ Gidtip
binh thung (n=134) (n=17) (n = 25)
(n = 26) ) ) )

G1/GO (%) 91,58 90,06 89,31 81,06 <0,001

[86,27 - 95,72] [83,97 - 92,32] [81,23 - 94,53] [69,72 - 83,53]
G2/M (%) 099 3,14 1,05 7,13 0,174
[0-8] [0-7,61] [0-8] [1,72-9,81]

S (%) 4,92 6,67 8,87 12,35 <0,001

[3,66 - 7,6] [4,27-9,02] [462-1097] [9,25 - 21,39]

Ti 1& pha G1/G0 c6 xu hudng giam dan theo mirc do t6n thuong t€ bao CTC (p < 0,001), trong khi ti 1é pha S cé
xu huong téng dan (p < 0,001). Trong khi d9, ti I&é pha G2/M khéng cé bat ky xu hudng nao theo mirc d6 tén thuong

t€ bao CTC.

Bang 5. Ngudng cat cua ti I1é cac pha trong chu ky t&€ bao

Tilé cac pha Ngudng cat Do nhay PO dac hiéu LR+ LR- AUC Giatrip
(%) (%) (%) (KTC 95%)
Nhém ching va = ASC-US
G1/G0 <855 69,05 73,75 2,63 0,42 0,71 < 0,001
(0,62-0,81)
G2/M >7,13 42,86 71,25 1,49 0,80 0,56 0,266
(0,46 - 0,66)
S >8,87 66,67 73,75 254 045 0,73 < 0,001
(0,65-0,82)
Nhém ching va > ASC-US
G1/G0 <85,5 88 73,75 3,35 0,16 0,84 < 0,001
(0,76 - 0,92)
G2/M >3,24 72 52,50 1,52 0,53 0,62 0,062
(0,49 - 0,74)
S >9,25 76 75,63 312 0,32 0,82 < 0,001
(0,74-0,91)

Trong trudng hgp phan biét gitta nhém am tinh va
nhom tén thuong tir ASC-US, ngudng cat cla ti 1é pha
G1vapha S lan lugt la < 85,5% va > 8,87% vai do nhay |a
69,05% va 66,67%; ca hai déu cé dd dac hiéu 73,75% va
AUC theo thi tu la: 0,71 va 0,73 (p < 0,001). Tuy nhién,
dadi véi % G2, AUC va do nhay tuong déi thap (lan luot 14
0,56 va 42,86%), d6 dac hiéu dat 71,25%.

Trong trudng hop phan biét nhém am tinh va nhém
tén thuong trén ASC-US, ngudng cét toi wu cla ti 1é pha
G1 van la < 85,5% nhung AUC va d6 nhay cao hon - [an
luot 12 0,84 va 88,00% va do dac hiéu khong thay déi.
Ti 1& pha S gia tri ngudng cat t6i wu la > 9,25%, cho thay
hiéu qua chan doan tang khi AUC, d6 nhay, d6 dac hiéu

déu tang, lan lugt 1a 0,82; 76% va 75,63%.

4. BAN LUAN

HR-HPV tac déng gay r6i loan chu ky té€ bao [7]. Két
qua cho thay pha G1/G0 giam dang k& & nhém nhiém
HR-HPV, phan &nh tinh trang cac t€ bao bi thic day vuot
qua diém kiém soat G1/S do oncoprotein E7 cua HR-
HPV c6 tac dong la bat hoat céc protein pRb, p107 va
p130 cua E7 dan dén gidi phdng yéu t6 phién ma E2F [8].
Trong khi do, ti I& pha G2/M tang & nhom nhiém HR-HPV,
tuy nhién ti 1é pha S khéng c6 khac biét dang ké gitra
nhém duong tinh va nhém am tinh véi HR-HPV, diéu nay
6 thé vi protein E4 ctia HR-HPV c¢6 téc dong gay tich tu
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t€ bao & pha G2 [9]. Day ciing la diém dac trung cla su
roi loan chu ky t&€ bao do virus HPV gay ra [9], thé hién
qua két qua & nhom cé bat thuong té bao CTC, trung
vi cla ti 1é pha G2/M cta nhiing miu duong tinh vai
HR-HPV cao hon nhirng mau am tinh v&i HR-HPV (p =
0,021), bén canh d6, ngoai nhiém HR-HPV, con cé mét
s0 yéu 6 khéac nhu nhiém trung man, khoi thuéc 14,...
ciing la nhirng yéu t6 nguy co gay ra céc ton thuong tién
UTCTC va cling c6 kha ndng tac dong gay roi loan chu ky
té€ bao [10] vi vay ti Ié G1/G0 trong nhém c6 bat thuong
t€ bao CTC khong c6 khac biét gitra phdn nhém am tinh
va duong tinh véi HR-HPV.

Nghién ctru cua ching t6i cho thdy phan tich chu ky
t€ bao bang ky thuat FCM c6 thé cung cap céc chi sé co
gia tri trong sang loc tén thuong tién UTCTC. Cu thé, ti &
pha G1/G0 c6 xu hudng giam, trong khi ti 1é pha S tang
dan theo mic d6 ton thuong t€ bao hoc. K&t qua nay
twong dong vdi két qua cla tac gia Sridhar Mishra va
céac cong su [4] (2017). Day la nhirng phat hién phl hop
véi sinh ly bénh cua t6n thuong tién ung thu, von dac
trung bai su mat ki€ém soét chu ky t€ bao va tang sinh té
bao bat thuong [5].

Vé mat chan doan, khi s&r dung céc chi so ti 1é pha
lam c6ng cu phan loai, két qua phan tich dudng cong
ROC cho thay pha G1/G0 va S déu cé gia tri dy doan
tét, ddc biét d6i vai nhém tén thuong > ASC-US, véi AUC
lan luot la 0,84 va 0,82. Tai ngudng cat < 85,5% ti lé pha
G1/G0 cho dd nhay 88% va dac hiéu 73,75%, cho thay
kha nang phan biét tét gitta mau lanh va miu nghi ng&
tén thuong. Tuong tu, ti 1é pha S véi ngudng > 9,25%
cling cho hiéu qua cao (d6 nhay: 76%; dac hiéu: 75,63%).
Ngugc lai, pha G2/M chua cho thay gid tri phan biét rd
rét (AUC < 0,65). D6 nhay va AUC trong nghién clru cua
chuing téi cao hon nghién ctru ctia nhdm tac gia Sridhar
Mishra va céc cong su [4], theo d6, d mirc d6 LSIL tr& 1én
nhém tac gia nay ghi nhan ti 1é pha G1 va pha S c6 AUC
lan lugt la 0,79 va 0,78; ngudng cat cua ti 1é pha G1 1a <
88,48% cd do6 nhay 59,09%, ngudng cat cua tilé pha Sla
> 8,93 c6 do nhay la 61,36%.

Ké&t qua nghién ctru cla chdng t6i mad ra tiém nang
rng dung ldm sang cuda ky thuat FCM trong sang loc
ung thu CTC tai Viét Nam. Tuy nhién, nghién ctru cling
c6 mot s6 han ché. Thir nhat, thiét k€ mo ta cat ngang
khong cho phép danh gia mai lién hé nhan qua giira thay
dai chu ky t€ bao va tién trién ton thuong. Thir hai, viéc
str dung két qua xét nghiém Pap lam tiéu chuén cé thé
han ché kha nang danh gia hiéu qua cua ky thuat FCM
do xét nghiém Pap c6 do nhay chua cao [11] va két qua
c6 thé mang tinh chi quan theo nguoi doc [12]. Ngoaira,
chua co sy dai chiéu véi mo bénh hoc dé€ xac nhan tén
thuong murc do cao, diéu nay co thé dugc cai thién trong
céc nghién ctu tiép theo.

5. KET LUAN
Nghién ctru cho thay, ti 1é cdc pha G1/G0 va S trong
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chu ky t€ bao cé su bién d6i rd rét theo mic do tén
thuong CTC va tinh trang nhiém HR-HPV- |a hai chi s6
sinh hoc c6 thé (ng dung trong lam sang. Dac biét,
ngudng cat G1/G0 < 85,5% va S > 9,25% cho thay hiéu
qua chén doan tot trong phan biét cac tén thuong >
ASC-US, véi do nhay va do dac hiéu tuong dai cao.

Phén tich chu ky t€ bao bang ky thuat FCM trén mau
LBC la mot phuong phap bé trg tiém nang, co thé ing
dung két hop véi xét nghiém Pap va HPV trong chuong
trinh sang loc UTCTC, d&c biét tai nhitng co sd co diéu
kién xét nghiém chuyén sau. Nghién ctru dat nén tang
cho viéc mé rong ng dung FCM vao thuc hanh 1am
sang tai Viét Nam, déng thai ggi mé hudng nghién ciu
ti€p theo vé gid tri tién luong va theo dai tién trién ton
thuong qua thoi gian.
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