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Muc tiéu: Panh gia gia tri cia mé hinh hoc may trong chin doan xo hoa gan
dang ké (> F2) trén co so dit liéu siéu am thuong quy va xét nghiém sinh hoa gan.
Phwong phdp nghién ciru: Nghién ciru mo ta cit ngang trén 138 bénh nhan (BN)
c6 bénh 1y gan (viém gan virus B, C, bénh gan lién quan dén ruou, gan nhiém m&
khong do rugu) tir thang 01 - 12/2020. BN dugc danh gia bang xét nghiém sinh
hoa (AST, ALT, GGT), siéu 4m 2D va Fibroscan dé phan loai mutc d6 xo hoa gan
(FO - F1 va F2 - F4). Ba m6 hinh hoc mdy (cay quyét dinh, rimg ngiu nhién, ting
cudng do dc) dugc xay dung dé phan loai > F2, sir dung dit liéu xét nghiém mau
va siéu am 2D, v&i 80% dir liéu dé huén luyén va 20% dé kiém tra. Két qud: Hi¢u
suat chan doan ctia mo hinh hoc may trén tip huan luyén: Cay quyét dinh, rimg
ngau nhién va ting cuong do doc co gia tri AUC lan luot 1a 0,85; 0,93 va 0,96.
Trén tap kiém tra, gia tri AUC lan luot 13 0,84; 0,88 va 0,89. Két lugn: Cac mo
hinh hoc may cho thiy hiéu suit cao trong chan doan xo héa gan dang ké, hd trg
béac sy danh gia khong xam 14n mirc d6 xo hda gan & BN ¢6 bénh 1y gan.
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RESEARCH ON THE VALUE OF MACHINE LEARNING MODELS
IN DIAGNOSING SIGNIFICANT LIVER FIBROSIS BASED ON
2D ULTRASOUND AND LIVER BIOCHEMICAL TEST DATA

Objectives: To evaluate the value of machine learning models in diagnosing
significant liver fibrosis (> F2) based on routine ultrasound and liver biochemical
data. Methods: A cross-sectional descriptive study was conducted on 138 patients
with liver disease (hepatitis B, hepatitis C, alcohol-related liver disease, and
nonalcoholic fatty liver disease) from January to December 2020. Patients were
assessed using biochemical tests (AST, ALT, GGT), 2D ultrasound, and Fibroscan
to classify liver fibrosis severity (FO - F1 vs. F2 - F4). Three machine learning
models (decision tree, random forest, and gradient boosting) were developed to
classify > F2 fibrosis using blood test and 2D ultrasound data, with 80% of the data
for training and 20% for testing. Results: In the training dataset, the diagnostic
performance of the machine learning models yielded area under the curve (AUC)
values of 0.85, 0.93, and 0.96 for decision tree, random forest, and gradient
boosting, respectively. In the testing dataset, AUC values were 0.84, 0.88, and
0.89, respectively. Conclusion: Machine learning models demonstrated high
diagnostic performance for significant liver fibrosis, supporting physicians in non-
invasively assessing the degree of liver fibrosis in patients with liver disease.

Keywords: Liver fibrosis; Machine learning; Fibroscan.

PAT VAN DE

Viém gan man tinh 1a c4c ton thuong
viém, hoai tr nhu mé kéo dai va t6 chure
co ban cua gan kéo dai trén 6 thang, co
hodc khong c6 xo hoa kem theo, khong
dao 10n céu trac tiéu thuy gan [1]. Tuy
thudc vao mirc do ton thuong, viém gan
man tinh c¢6 thé on dinh trong trudng
hop nhe, hoac tién trién nang hon khi
viém lan téa va hoai tir kéo dai, dan dén
hinh thanh xo gan va tham chi la ung
thu biéu mo té bao gan. Do viy, viéc
danh gid mtc do xo hda gan dong vai
tro quan trong trong quan ly bénh 1y gan

man tinh, gidap dinh hudng diéu tri va
tién luong bénh.

Sinh thiét gan 1a tiéu chuan vang dé
danh gia xo hoa, nhung day la phuong
phap xam l4n, c¢6 nguy co bién chimg,
chi phi cao va 16i lay mau [2]. Hién nay,
trong thuc hanh Iam sang, Fibroscan la
k¥ thuat siéu am duoc s dung dé danh
gia xo hoa gan. Tuy nhién, phuong phéap
nay chil yéu duoc trang bi tai cic co s
y té tuyén trung wong hoic tuyén cudi,
dan dén han ché trong kha ning tiép can
rong rai, dic biét tai cac co so'y té tuyén
dudi. Ngoai ra, mot s6 chi sé danh gia
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x0 hoa khong xam lan nhu APRI, FIB-4,
Forn cling dugc st dung nhung gia tri
du bao va do chinh x4c con han ché [3].
Ngay nay, tri tu¢ nhan tao, dac biét 1a
hoc may, dugc irng dung hi€u qua trong
chan doan y khoa [4]. Cac mé hinh hoc
may, nhu rimg ngau nhién, da duoc sir
dung dé danh gia xo hoa gan dua trén
dir liéu 1am sang va xét nghiém [5]. Tuy
nhién, tai Viét Nam, nghién ctru Gng
dung hoc may trong chan doan xo hoa
gan con han ché. Nghién ctru dugc tién
hanh nham: Ddnh gid hiéu qud ciia mé
hinh hoc mdy két hop chi sé sinh héa
gan thwong quy va déc diém siéu Gm 2D
trong chan dodn xo héa gan déang ké.

POI TUQNG VA PHUONG PHAP
NGHIEN CUU

1. P6i twong nghién ciu

Gom 138 BN c6 bénh 1y lién quan
dén gan, dén kham tai Khoa Siéu am,
Bénh vién Quan y 103, duogc thu thap tur
thang 01 - 12/2020.

* Tiéu chuan lwa chon: BN duoc
chan doan viém gan virus B: HBsAg(+)
> 6 thang [6], viém gan virus C: Anti-
HCV(+) > 6 thang va HCV-RNA(+)
[7], bénh gan lién quan dén ruou: Udng
nhiéu ruou dang ké, udng > 210 g/tuan
& nam gidi va > 140 g/tuan ¢ nit gidi
trén 2 nam, GGT tang cao, AST tang,
vo1 GGT > AST > ALT. Loai trir cac
nguyén nhan khac giy tdng men gan
nhu HBV, HCV, thudc, tu mién,.. [8],
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NAFLD: BN dugc chan dodn gan
nhiém m& trén siéu 4m 6 bung, loai tru
ca nguyén nhan thur phat va lugng rugu
tiéu thy hang ngay > 30g d6i v6i nam
gidi va 20g ddi v6i nir gioi (Hiép hoi
Nghién ctru Bénh Gan chau Au, nim
2016).

* Tiéu chudn loai trir: BN c¢6 enzyme
gan cao vuot qua 5 lan gia tri binh
thuong; dong nhiém viém gan virus
(HBV va HCV) hodc cac bénh 1y gan
ch@)ng lan (viém gan tu mién, bénh
Wilson, hemochromatosis); BN khong
phéi hop dugc nhip thé khi lam k§
thuat; BN c6 ¢c6 trudng, suy giam chirc
ning ho hap hoic khong phdi hop duoc
nhip thé trong quéd trinh thuc hién
Fibroscan, vi diéu nay c6 thé anh hudng
dén d6 chinh x4c cta phép do; BN tir
chdi tham gia nghién ctru hodc khong
cung cap day du dir liéu.

2. Phuwong phap nghién ciru

* Thiét ké nghién ciru: Nghién ciru
mo ta cit ngang.

* C& mdu va chon mau: Coéng thirc
tinh c& mau:

Pé udc luong ¢ mau cho AUC,
cong thirc sau day duoc st dung:

B Z? «V (AUC)
n= w2
Trong do, Z = 1,96 (95%CI),

V (AUC) la phuong sai cua AUC va
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W = 0,10 (d¢ rong khoang tin cay =+
0,05). Dya trén nghién ctru cua Feng va
CS [5], gid tri AUC 1a 0,76 - 0,89 va ty
1¢ gitra nhoém xo hoa déng ké (F2 - F4)
va khong dang ké (FO - F1) 1a 0,84
(63/75). Két qua tinh toan cho thay can
it nhat 85 BN. Trong nghién ciru nay,
ching t61 da thu thap 138 BN (75 FO -
F1 va 63 F2 - F4), dam bao c¢& mau du
16n dé dat do tin cdy va do chinh xac
mong mudn. Miu duogc chon thuan tién
dua trén tiéu chuén lya chon va loai trir.

* Chi s6 sinh héa mau: AST, ALT
tang khi > 40 U/L; GGT tang khi
> 60 U/L.

* Chi s6 siéu ém 2D gan va ldch:
Puoc thuc hién boi bac sy si€éu am cod
trén 5 nam kinh nghiém siéu am b bung,
may siéu am Logic S8 (GE HealthCare,
Hoa Ky). Cac dic diém bao gdm: Gan
to (trén mat cit doc: Gan phai > 16cm,
gan trai > 8cm); ciu triic nhu mo gan:
Tho hodc khong; by gan: Péu hoic
khong, duong kinh tinh mach ctra (cm);
lach: To hoac khong [10].

* Siéu am Fibroscan: Puoc thuc hién
theo quy trinh k¥ thuat boi bac sy siéu
am co trén 3 ndm kinh nghiém si€u am
dan hoi gan, dau do Fibroscan, size M
(Hang Echosen, Phap). Trong nghién
ctru cua ching t6i, str dung tiéu chuan
Fibroscan dé phan loai mirc do xo hoa.

Phan loai xo héa gan duoc lay theo

thang diém ngudng cla nha san xuat
may siéu am Fibroscan khuyén cao,
trong d6 mdi nguyén nhan giy xo hoa
gan c6 gia tri nguong khac nhau. Gié tri
ngudng dé phan biét gitra FO - F1 va F2 -
F4 cta nguyén nhan do virus viém gan
B: 7,1kPa; virus viém gan C: 8,8kPa;
bénh gan lién quan dén ruou: 7,8kPa;
gan nhiém m& khong do ruou: 7,0kPa.

* M6 hinh hoc mdy trong chin dodn
xo héa gan: Dé phan loai mirc d6 xo hoa
gan d4ng ké, nghién ctru nay st dung ba
md hinh hoc may gdm ciy quyét dinh,
rimg ngau nhién va ting cudng d6 déc.
Céac mo6 hinh dugc xay dung bang ngdn
ngit 1ap trinh Python (phién ban 3.9) va
trién khai trén nén tang Google Colab
vo1 moi truong tinh toan stir dung GPU.
Qua trinh xay dung mo hinh bao gém
huén luyén (80% dit liéu ban dau), tinh
chinh siéu tham s6 va danh gia hiéu suat
dua trén tap dir liéu kiém tra (20% dir
liéu con lai), ddm bao cac dit liéu huin
luyén va kiém tra 13 hoan toan doc lap,
khong ¢6 sy trung lap.

* Phdn tich két qud: Phan mém phéan
tich thong ké SPSS 21.0 duoc sur dung
dé phan tich s6 liéu. Dit lidu phan phoi
chuan duoc mo ta bang gia tri trung
binh (£ do léch chuén) va duoc so sanh
gilta cac nhom bang kiém dinh
independent samples T-test. D li¢u
khong phan phdi chuan dugc mo ta
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bang gia tri trung vi va khoang tir phan
va dugc so sanh gilta cic nhom bang
kiém dinh Mann-Whitney. Hi¢u suét
chan doan ctia ba mo hinh hoc may
trong viéc xac dinh xo hoéa dang ké
duoc danh gia bang cach st dung AUC,
do nhay, do dac hiéu, gia tri tién doan
duong tinh (PPV) va gia tri tién doan
am tinh (NPV) cling dugc tinh toan. Gia
tri p < 0,05 dugc xac dinh c6 y nghia
thong ké.

3. Pao dirc nghién ciru

Nghién ctru dugc tién hanh theo quy
dinh vé dao dtic trong nghién ctru y sinh
hoc do Bénh vién Quén y 103 ban hanh.
Thong tin dugc ma hoa, ddm bao tinh
bao mat. S licu nghién ctru dugc Khoa
Siéu am, Trung tdm Chan doan hinh
anh, Bénh vién Quan y 103 cho phép su
dung va cong bd. Nhom tac gia cam két
khong c¢6 xung dot loi ich trong
nghién clru.

KET QUA NGHIEN CUU

1. Pic diém ciaa doi twgng nghién ciru

Bang 1. Dac diém cua doi twong nghién ctru.

Pac diém

FO-F1(n=75) F2-F4(n=63)

Tudi (ndm), Mean + SD
Gioi tinh (nam gidi), n (%)
Viém gan virus B, n (%)
Viém gan virus C, n (%)
NAFLD, n (%)

Bénh gan lién quan dén ruou, n (%)

40,86+ 12,41 51,19 = 11,66
56 (74,6) 55 (87.3)
46 (61,3) 20 (31,7)
11 (14,6) 15 (23,8)
14 (18,6) 6(9,5)

4 (5.,5) 22 (35)

(n: So luong BN; Mean: Gia tri trung binh;, SD: D¢ léch chudn; NAFLD:

Bénh gan nhiém mé khéng do riou)

Do tudi trung binh cua ddi twong nghién ctru trong nhom FO - F1 va nhém F2 -

F4 lan luot 1a khoang 41 va 51 tudi, trong d6 ty 18 nam gidi ¢ 2 nhom chiém wu

thé 1an luot 1 74,6 va 87,3%. Nguyén nhan lién quan dén bénh 1y gan & nhom FO -

F1 chi yéu la viém gan virus B véi 46 BN (61,3%), sau d6 1a viém gan do virus
C, NAFLD, va bénh gan lién quan dén ruou 1an luot 1a 14 (18,6%), 11 (14,6%) va
4 (5,5%). Trong nhom F2 - F4, nguyén nhan chi yéu 1a do ruou c6 22 (35%), sau
do 1a viém gan do virus B, virus C va NAFLD, lan luot 14 20 (31,7%), 15 (23,8%)

va 6 (9,5%).
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2. Pac diém cuia xét nghiém cin lam sang cua doi twgng nghién ciru

Bang 2. Chi sb cac xét nghiém enzyme gan.

, FO0 -F1 (n=175) F2 -F4 (n=63)
Chi so p
Median [Q1 - Q3] Median [Q1 - Q3]
AST (U/L) 27,65 [22,79 - 33,50] 62 [36,20 - 108,29] < 0,001

ALT (U/L) 28,88 [21,69 - 41,26] 5426[32,20-93,43]  <0,001
GGT (U/L)  3537[22,21-59,59] 143,60 [66,20 - 237,30] < 0,001

(n: 86 lwong BN; Median: Gid tri trung vi; Q1: Tit phdn vi thir nhat (25%);
Q3: Twr phan vi thir ba (75%), p: Gia tri p)

Trong nhém FO - F1, gié tri trung vi ciia AST, ALT, va GGT nim trong ngudng
binh thuong, lan luot 1a 27,65; 28,88 va 35,37 U/L. Tuy nhién, trong nhom F2 -
F4, 3 gia tri trung vi nay déu tang cao hon gia tri binh thuong, 1an luot 13 62; 54,26
va 143,60 U/L. Sy khac biét gia tri trung vi cua AST, ALT va GGT gitra 2 nhém
c¢6 ¥ nghia théng ké (p < 0,05).

Bang 3. Dac diém cua cac tham so si€u am 2D va Fibroscan.

FO - F1 F2 - F4
(n =75) (n = 63)

Chiéu cao gan phai (cm), Mean+ SD 11,61 +1,13 12,87+ 1,77 <0,001
Chiéu cao gan trai (cm), Mean £ SD 7,59 £ 1,26 8,11 +1,74 0,043
buong kinh TMC (cm), Mean+SD 1,01 £0,12 1,15+£0,45 <0,001

Pic diém/thong s6 p

Fibroscan (kPa), Mean + SD 518+ 1,09 23,64 +18,57 <0,001
Gan tho (co) 4 39
B0 gan khong déu (co) 0 31
Lach to (c0) 0 15

(n: S6 lwong BN, Mean: Gia tri trung binh; SD: D¢ léch chudn; p: Gia tri p;
TMC: Tinh mach cua)

Dic diém dinh tinh trén siéu am 2D xuét hién chu yéu 0 nhém F2 - F4: Gan tho
(39), bo gan khong déu (31), va lach to (15). Céac théng sé dinh luong trén siéu 4m

31



TAP CHI Y DUQC HQC QUAN SU - SO PAC BIET 2025

2D: Chiéu cao gan phai, chiéu cao gan trai, va duong kinh tinh mach cira déu ting
0 nhom F2 - F4, véi gia tri trung binh lan lwot 14 12,87; 8,11 va 1,15¢m, sy khéc
biét ¢6 y nghia thong ké (p < 0,05) so voi nhom FO - F1. Gia tri trung binh d6 ctiing
ctia gan trong nhom FO - F1 va F2 - F4 lan luot 1a 5,18 va 23,64kPa.

3. Hi¢u suit chin doan xo h6a gan dang ké ciia md hinh hoc may

Bang 4. Hiéu suit chan doan xo hoa gan dang ké ctia ba mé hinh hoc may.

Tap dir liéu huin luyén

Tap dir liéu kiém tra

Mb

hinh  AyUC Sen Spe PPV NPV AUC Sen Spe PPV NPV
DT 085 63,26 9508 91,17 7631 0,84 57,14 92,87 88,89 68,42
RF 0,93 83,67 83,60 80,39 8644 0,88 6428 8571 81,81 70,58
GB 096 89,79 91,80 89,79 91,80 0,89 71,42 85,71 8333 75,00

(AUC: Dién tich dudi duong cong, Sen: Do nhay; Spe: Do dac hiéu;, DT: Mo hinh
cdy quyét dinh; RF: M6 hinh rimg ngau nhién; GB: M6 hinh tang cuong dé doc)

Trong tap dit liéu huan luyén, gia tri AUC cta mé hinh ting cudong do doc, mo
hinh rimg ngau nhién va mé hinh cdy quyét dinh lan luot 1a 0,96; 0,93 va 0.85.
Trong tap dir licu kiém tra, cac mo hinh nay co gia tri AUC lan luot 12 0,89; 0,88

va 0,84.

BAN LUAN

Két qua nghién ctru cho thay ty 1é
nam:nir trong nghién ctru cuia chung t61
124,1:1, ¢6 thé do d6i twong tuyén chon
ctia ching t6i bao gdm nhiéu nguyén
nhan, trong d6 c6 bénh gan do rugu, co
thé day la nguyén nhan din dén ty 1¢
nam gi6i chiém vu thé, twong tu két qua
cta tac gia Tran Thi Khanh Tuong va
CS [10]. Vé nguyén nhén lién quan dén
tinh trang xo hoa gan, virus viém gan B
chiém ty 1€ cao nhét, sau d6 1a virus
viém gan C, bénh gan do rugu va bénh
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gan nhiém mé khong do ruou. Piéu nay
dugc 1y giai do Viét Nam co6 ty 1€ luu
hanh nguoi nhiém virus viém gan B
trong khoang 15 - 20%.

Theo nghién ctu cua ching to1,
nhom F2 - F4 c6 tinh trang tang ca ba
enzyme gan, bao gom AST, ALT va
GGT. biéu nay dugc ly giai do ndong do
AST va ALT ting cao c6 lién quan dén
tén thuong té bao gan thuong quan sat
thdy & cac giai doan khac nhau cia xo
hoéa gan. Trong do, gia tri trung vi cua
AST > ALT, phu hgp véi nghién ctru
ctia Tran Thi Khanh Tuong va CS [10].
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Két qua siéu am 2D ctia chung toi
cho thay hinh anh gan tho chiém ty 1¢
cao nhat (khoang 31%), sau do la dac
diém vé bo gan khong déu va lach to.
Diéu nay twong ty voi nghién ctru cla
Tran Bao Nghi voi ty 1¢ gan tho 1a 38%
[10]. Gan thé 13 d4u hiéu sém cta viém
gan man tinh, trong khi lach to thuong
xuét hién & giai doan mudn, lién quan
dén ting ap luc tinh mach ctra. Chiéu
cao cua gan co kich thude 16n hon khi &
giai doan F2 - F4, gan to ¢6 thé do tinh
trang viém gan, dan dén cac té bao gan
déu phinh to va ting cuong luong méau
dén xoang tinh mach gan, két qua 1a
kich thudc cta gan s€ tang.

Mo hinh ciy quyét dinh cé gia tri
AUC = 0,84, thap hon két qua trén mo
hinh rirg ngau nhién véi AUC = 0,88.
Do ban chit cia mé hinh rimg ngiu
nhién 13 tap hop céac cdy quyét dinh khac
nhau, sau do chung dua trén mot thuéat
toan “boé phiéu” cho quyét dinh cudi
cung cua moO hinh. M6 hinh tdng cuong
d6 déc c6 két qua tét hon (AUC = 0,89)
s0 voi hai md hinh trude do6 (ciy quyét
dinh va rimg ngiu nhién), diéu nay co
thé do mo hinh nay diéu chinh trong s6
va giam thiéu sai s6 mot cach c6 hé
théng. Két qua cua ching t6i tuong tu
v6i nghién ctru cua tac gia Feng va CS
v6i mo hinh ring ngau nhién (AUC =
0,89) nhung vuot trdi hon véi mé hinh
hoéi quy logistic (AUC = 0,76) trén tap
hudn luyén [5]. Piéu nay co thé giai

thich do nghién ctru cua Feng trén nhom
BN viém gan nhiém m& khong do ruou
va sir dung sinh thiét gan 14 tiéu chuan
tham chiéu.

KET LUAN

Mo hinh hoc may véi cac tham sb
dau vao 1a xét nghi¢ém mau va dac diém
siéu am thuong quy c6 hiéu suat chan
doan t6t voi tinh trang xo hoa gan dang
Kké. Phuong phap nay mé ra mot cong cu
tiém ning khong xam l4n, hd tro bac sy
khi dua ra danh gia xo hoa gan.

Lo&i cdam on: Ching t6i xin gui 101
cam on toi toan bd BN da tham gia
nghién ctu va céc can by, nhan vién
Khoa Siéu am, B moén - Trung tam
Chan doén hinh anh, Bénh vién Quany
103 d3 ho trg chung toi thuc hién nghién
clru nay.
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