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KHAO SAT GIOT HAN PINH LUO'NG VA KHOANG PO MO
CHO PHU'ONG PHAP DINH LUONG ETHANOL TRONG MAU
BANG PHUONG PHAP SAC KY KHi PAU DO FID
KET HO'P KY THUAT KHONG GIAN HO'I (GC-HS-FID)
Ngé Kién Pircl2, Pao Nhat Quyén?, Lé Thanh Long?,
P6 Thi Thanh Pong?, Nguyén Gia Hoang Ngan!, Huynh Thi My Ngan®

TOM TAT

Muc tiéu: Tham dinh quy trinh dinh lugng
ethanol trong mau bdng phuong phap séc ky khi dau
do ion hda ngon Itra két hgp ky thuat khong gian hai
(GC-HS-FID) nham thiét 1ap khoang do mdi cd gidi
han dinh Iugng thap hon, phu hgp vGi yéu cau phap ly
trong linh vuc giao thong Phucong phap: Phan tich
thuc hién trén hé théng sdc ky khi Agilent 7890A Quy
trinh dugc thdm dinh theo hudng dan cla USFDA
thong qua cac tiéu chi: do dac hiéu, gidi han dinh
lugng dugi (LLOQ), tlnh tuyén tinh, do dung d6 chinh
xac, hiéu suat chiét va anh erdng mau ton du. Két
qua: Phufdng phap dat yeu cau thdm dinh: LLOQ
dugc xac dinh 0,0015% Vi ty 18 tin hiéu/nhiéu (S/N)
> 5, d6 ding 91,11%, CV = 13,62%. Tuyén tinh dat
trong khoang 0,0015% - 0,6% (R?> = 0,9986). Do
ddng va do chinh xac trong va gilta cac ngay dat tiéu
chi v8i CV% < 15%, riéng tai LLOQ < 20%. Hiéu suét
chiét > 80%, CV% < 10%. Khong ghi nhan anh
hudng mau ton du vugt ngudng cho phép. Phuong
phap da dugc ap dung thir nghiém trén 15 mau bénh
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nhan va cho két qua dinh lugng ethanol chinh xac.
Két luan: Khoang do mdi véi gidi han dinh Iugng nho
(1 5 mg/dL) c6 thé &p dung phu hdp han trong thuc
t& d€ xac dinh ndng dé ethanol trong mau.

T khoa: ethanol, Gigi han dinh lugng, ethanol
sac ky khi, GC-FID, USFDA.

SUMMARY
EVALUATION OF THE LIMIT OF
QUANTITATION AND NEW ANALYTICAL
RANGE FOR BLOOD ETHANOL
DETERMINATION USING HEADSPACE GAS
CHROMATOGRAPHY WITH FLAME

IONIZATION DETECTION (GC-HS-FID)

Objective: To validate a procedure for the
quantification of ethanol in blood using headspace gas
chromatography with flame ionization detection (GC-
HS-FID), aiming to establish a new calibration range
with a lower limit of quantification (LoQ), in
compliance with legal requirements in the field of
traffic safety. Methods: Analysis was performed on
an Agilent 7890A. The procedure was validated
according to USFDA guidelines, including the following
parameters: specificity, lower limit of quantification
(LLOQ), linearity, accuracy, precision, extraction
recovery, and carryover effect. Results: The method
met all validation criteria: LLOQ was established at
0.0015%, with a signal-to-noise ratio (S/N) = 5,
accuracy of 91,11%, and a coefficient of variation
(CV) of 13,62%. Linearity was established within the
range of 0.0015% - 0,6% (R? = 0.9986). Intra- and
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inter-day accuracy and precision met the acceptance
criteria, with CV% < 15%, and at the LLOQ < 20%.
Recovery was = 80%, with CV% < 10%. Carryover
was not observed beyond acceptable thresholds. The
method was applied to 15 patient samples, yielding
accurate ethanol quantification results. Conclusion:
The new calibration range with a low quantification
limit (1,5 mg/dL) suitable for practical applications in
determining blood ethanol concentration.

Keywords: ethanol, limit of quantification, gas
chromatography, GC-FID, USFDA.

I. DAT VAN DE

Trong phén tich 1am sang va phap vy, viéc
dinh lugng ndng do ethanol trong mau cd vy
nghia quan trong dé€ danh gia tinh trang ngd doc
rugu, phuc vu cong tac giam dinh phap y va xu
phat hanh chinh. Tai Quyét dinh s6 320/Qb-BYT
ngay 23/1/2014 cua BO trudng B Y t€ cd quy
dinh vé dinh lugng ethanol (con) trong mau
dugc xem la binh thudng khi cé gia tri bé hon
10,9 mmol/L (tuong duong 50 mg/100 mL
mau)?®. Tuy nhién trong linh vuc giao thong, theo
Luat Phong, chéng tac hai clua rugu bia s6
44/2019/QH14 ban hanh ngay 14/06/2019 quy
dinh “cdm diéu khién phuang tién giao théng ma
trong mau hoac hgi thd c6 nong dé con” 3. biéu
nay tao ra mét khoang tréng trong hanh lang
phap ly: Néu trong mau ngudi tham gia giao
théng cé néng do ethanol nam trong khoang tir
1-10 mg/dL cdn c(r theo quyét dinh 320/QD-BYT
dudc xem la binh thudng, trong khi do theo luat
Phong, ch6ng tac hai clia rugu bia ciia Qubc hoi
lai vi pham.

Hién nay cac phuang phap do ethanol trong
mau & linh vuc Y té€ cd gidi han dinh lugng con
cao (10 mg/dL) vi thé& chua thé ap dung cho linh
vuc XU phat giao théng. Mot s6 phuong phap
dinh lugng ethanol trong mau bao gém sac ky
Iong hiéu nang cao (HPLC), do quang si dung
enzym alcol dehydrogenase (ADH), sdc ky khi.
Trong dd, phuong phdap do quang st dung
enzym ADH dugc ap dung rong rai tai cac phong
xét nghiém do tinh thudn thudn tién va cho két
qua nhanh, tuy nhién bi han ché bdi gidi han
dinh lugng con cao (10 mg/dL) chua thé dap
Ung dugc quy dinh hién hanh clia nudc ta vé an
toan giao thong. HPLC 1a mot ky thudt t&i vu dé
phat hién nhiéu hgp chat tuy nhién lai cé chi phi
cao’. V4i chi phi thdp hon va dd phé bién cao
hon, sac ky khi la mot ki thudt dugc ap dung
rong rai dé phan tich cac hop chat bay hai phu
hop dé& dinh lugng ethanol trong mau vdi do
nhay va do chon loc cao. Hién nay cac s6 trung
tam phan tich phap y déu sir dung phuong phap
nay theo hudng dan cla B0 y t€ tai thong tu
42/TT — BYT, quy trinh s6 21 vé giam dinh déc

chat bay hgi, trang 123 — 126 vGi gidi han dinh
lugng 0,02% (15 mg/dL)°. Vi thé nghién citu nay
dugc thuc hién véi muc tiéu: "Thém dinh quy trinh
dinh luong ethanol bang phuong phap sac ky khi
dé thiét Igp gidi han dinh luong va khodng do
mdi thap hon, phu hop hon vdi gquy dinh thuc tién".

Il. DOI TUONG VA PHU'ONG PHAP NGHIEN CU'U

2.1. Thdi gian va dia diém: TU thang
03/2025 — 06/2025 tai Khoa Hda phap — Vién
Phap y Qudc gia Thanh phd H6 Chi Minh.

2.2. Béi tugng nghién ciru

— Huyét tuong trdng (Trung tam truyén mau
Chg Ray)

— Mau mau ngudi tinh nguyén dugdc dung
trong O6ng lay huyét thanh cha hat silica
micronised.

2.3. Dung moi, héa chat va trang thiét bi

— Dung méi, hda chat: nghién cllu s dung
ethanol (99,8%, Phap), n-butanol (99%, Han Qudc)

— Trang thiét bi: hé th6ng sac ky khi Agilent
Technologies 7890A, cot sdc ky DB-ALC1 (My).

2.4. Phuang phap nghién ciru

Nghién clru ti€én hanh theo quy trinh gia’m
dinh ethanol s6 42/2024/'IT BYT claBO Y t€ >

2.4.1. Chuén bi mau

Mau trédng: huyet tuang trang khong chira
ethanol. Mau chudn ethanol géc cac nong dd
2%, 0,2%, 0,002% (v/v). Dung dich n — butanol
chudn 0,1% (v/v) (IS). M3u gia Iap tir dung dich
ethanol gc, pha lodng bang huyét tuong trang
v@i cac nong d0 mong mudn. Mau thd lo thuy
tinh dung tich 20 ml chira 200 pl mdu, thém 200
pl nudc mudi bdo hoa va 100 pl chudn noi.

2.4.2. Thadm dinh quy trinh phan tich: Quy
trinh dinh Iugng ethanol trong huyét tucng bang
phuong phdp sdc ky khi dugc tham dinh theo
hudng dan clia USFDA®. Cac chi tiéu bao gom: do
dac hiéu, gidi han dinh lugng dudi (LLOQ), tinh
tuyén tinh va mién gia tri, d6 ddng va do chinh xac
trong ngay va gilta cac ngay, hiéu suat chiét va
anh hudng cuia lugng mau ton du.

a. b dac hiéu (Specificity) va dudi han dinh
luong dudi (LLOQ)

Tién hanh: Phan tich 6 16 mau huyet tuang
trang, ti€n hanh phan tich cdc mau gia Iap thém
ethanol 8 cac nong do6 khao sat 0,001%;
0,0015% va 0,002%. Ghi nhan dién tich pic va
thdi gian luu cla ethanol va chat chuén ndi (IS).

X Iy 56 1igu: Ty 6 SIN = H/(h/2)_

Trong d6 S: tin hiéu do dugc tir mau thir co
nong do biét truge. N: tin hiéu do dugc tor mau
trdng. H: chiéu cao tin hiéu chat phan tich.h/2:
chiéu cao nhiéu dudng nén

- D6 diing biéu thi thdng qua ty 1é thu hoi:
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Lueong hoat chat vim Iai

Ty lé thu hoi = x 100%

Lvong hoat chat them vio
— D chinh xac biéu thi thdng qua hé s8 bién
thién (CV%):

CV% = — > % 100

Trong do CV%: hé so bién thién. SD: do léch
chudn. X la gia tri trung binh day dir liéu

Yéu cau: P6 dac hiéu: mau huyet tucng
tréng tai thdi gian luu cta ethanol cé dién tich
pic < 20% so vdi ethanol trong dung dich LLOQ
va tai thgi gian luu cta IS co dién tich pic < 5%
so vdi IS trong dung dich LLOQ. Gigi han dinh
lugng dudi: nong do ethanol 0,0015% phai co ty
s0 S/N = 5 va co dé dung 80 — 120%, do chinh
xac CV < 20%.

b. Tinh tuyen tinh va mién gia tri. Phan tich
8 mau thir c6 ndng d6 ethanol trong khoang tur
LLOQ dén 0,6%, mdi mau do 1&p lai 2 [an. Ghi
nhan dién tich pic cta ethanol, IS va ty lé trung
binh dién tich pic cua ethanol va IS. Xay dung
dudng tuyén tinh. Két qua: dudng thang tuyén
thh: v=axx+Db

Trong doé y: ty Ié dién tich pic cta ethanol va
IS. x: nong dd ethanol. Yéu cau: dudng chudn
phai c6 dang dudng thdng va 0,995 < R < 1
(hoac R%2>0,99), ty Ié thu hoi tai moi diém ndng
do 85 — 115%, riéng tai LLOQ tir 80 — 120%.

¢. DY chinh xdc va dé dung

PO chinh xac biéu thi bang dd léch chuén
tuong d6i (RSD%) hay hé s6 phan tan (CV%)
danh gid thong qua do chinh xac trong ngay va
dod chinh xac khac ngay. Pd dung biéu thi bang
ty |é thu hoi
Il. KET QUA NGHIEN cU'u

Tién hanh: Phan tich 4 néng d6é ethanol
chuan tugng Ung vdi LLOQ, LQC, MQC, HQC,
moi mau do lap lai 5 [an/ngay trong 3 ngay. Ghi
nhan va tinh gia tri dién tich pic cla ethanol va
IS. s’ dung dudng chudn dé€ tinh ndng dd
ethanol thu dugc.

Yéu cau: Bo chinh xac trong ngay va khac
ngay: CV% < 15%, riéng tai LLOQ < 20%. D6
dang: ty Ié thu hoi trong khoang 85% - 115%,
riéng tai LLOQ khoang 80% - 120%.

d. Hiéu suat chiét (Recovery): Tién hanh
phan tich 6 mau ethanol huyet tuong G 3 muc
nong do LQC, MQC HQC va 6 mau ethanol trong
nudc véi 3 mdc ndng do. Tién hanh sic ki va so
sanh dap (ng ethanol trong huyét tuong va
trong nudc. Tién hanh ghi nhan dién tich pic cla
ethanol va IS. Yéu cau: Hiéu suat chiét > 80%
va CV% < 10%.
5,;.ethanol trong huyét twong

.S'P”ethmwl trong nwée

e. Anh hg’d’ng luong mau tén du (Carry over)

Tiém mau ethanol nong do cao (ULOQ)
trong huyét terng vao hé thong sdc ki va sau do
tiém ngay mau huyét tuong trdng, phan tich 6
[An mau LLOQ trong huyét tuong dé danh gia
két qua.

Yéu cau: lugng mau ton du trong mau huyét
tuong trdng < 20% LLOQ va 5% IS.

£ Ung dung  phuong phap dinh luong
ethanol bang may sac ky khi GC-HS-FID

S dung 15 mau mau cé chla ethanol tir cac
bénh nhén & bénh vién Théng Nhat dé (ing dung
phuang phap dinh lugng.

Hiéu suit chiét = % 100%

3.1. Tham dinh dinh lugng ethanol bang phudng phap sac ky khi

3.1.1. b6 dac hiéu va LLOQ

Bang 1. Két qua xac dinh dé dac hiéu va LLOQ.

Mau tring EtOH 0,0015% Ty & [Ty IGEtOH| TyléIs
Lo Spic EtOH Spic IS Spic EtOH Spic IS Tv Ié,\ SZN i mau i mau
(Rt 4.6 — |(Rt 8.4 —| (Rt4.6 — (Rt 8.4 —|thu hdi| cua ftring/LLOQtring/LLOQ

4.7 phat) |8.5 phit)| 4.7 phat) |8.5 phat) EtOH | (%) (%)

1 0,286 0,646 1,487 181,713 | 80,00 5,7 19,210 0,356

2 0,210 1,202 1,339 153,130 | 86,67 51 15,664 0,785

3 0,296 1,189 1,497 156,571 | 93,33 | 5,7 19,790 0,760

4 0,265 1,449 1,412 167,725 | 80,00 | 59 18,766 0,864

5 0,299 0,554 1,502 159,951 | 93,33 | 5,7 19,911 0,346

6 0,331 0,847 1,818 158,797 | 1133 | 7,1 18,209 0,533
B 91,11
SD 12,40
CV% 13,62

Nhan xét: Ty 1& S/N cla pic ethanol ¢ ndng
dd 0,0015 cd gia tri I6n han 5, d6 ding déu nam
trong khoang cho phép tir 80% — 120% va co
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gia tri CV bang 13,62 < 20.
Két ludn: Do dac hiéu dat va LLOQ dugc
xac dinh & 0,0015%.
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Ti i Spic E{OH/IS

3.1.3. Tinh tuyén tinh va mién gia tri .
S dung phan mém Excel Microsoft dé xur ly s6
liéu, thu dudc phuong trinh dudng thang cé
dang ¥ = 6,9132 X X y§ij hé s6 R2 = 0,9986.

¥ = 6.9132x
R’ = 0.0086

Nong a4 EtOH (%)

D0 thi 1. Mdi tuong quan gida ethanol mau va
ty Ié dién tich pic giia ethanol va chuan ndi
Nhadn xét: Trong khoang tir 0,0015% dén

0,6% cho thdy su tudng quan tuyén tinh cua
nong do ethanol vai ty Ié dién tich pic ethanol va
dién tich pic n-butanol, v&i hé s6 tuong quan R?
bang 0,998. Ty I& thu hGi 6 cdc mlc néng do
déu nam trong ngudng cho phép theo USFDA.

Két ludn: Phuang phap dat tuyén tinh trong
khoang tir 0,0015% dén 0,6% vai dudng chuan
{ = 6.9132x (R? = 0,9986).

3.1.4. P6 chinh xac va dé ding

Bang 3. Két qua cua do chinh xac va do ding cua 3 ngay (n=5)

Ty Ié EtOH/IS

Ngay Néng do 0,0015% 0,005% 0,2% 0,4%
Trung binh 0,009 0,0315 1,2693 2,7542

L SD 0,001 0,0032 0,1463 0,0724
V% 6,955 9,9837 11,5293 2,6276

D6 dung 89,469 91,200 91,8000 99,5981
Trung binh 0,010 0,034 1,438 2,973
) SD 0,001 0,001 0,043 0,121
V% 11,416 2,793 3,015 4,076

D6 dung 99,660 99,5612 103,9908 107,5133
Trung binh 0,009 0,036 1,441 2,898
3 SD 0,001 0,002 0,034 0,109
V% 3,824 4,315 2,357 3,755

D6 dung 91,586 102,8706 104,2065 104,8148

khac ngay & cac nong d6é déu cé CV% < 15%.
- D0 ding & tat ca cac ngay G cac nong do déu

Nhén xét: - B0 chinh xac trong ngay va co ty Ié thu hdi trong gidi

Bang 4. Két qua cua hiéu suat chiét

han tir 85% - 115%.

Két ludn: Do dung va do chinh xac dat

3.1.5. Hiéu sudt chiét

Hiéu suat chiét
STT Nong do6 0,005% Nong do 0,2% Nong do 0,6%
Spic EtOH Spic IS Spic EtOH Spic IS Spic EtOH Spic IS
1 98,795 89,880 81,375 86,93 107,448 109,625
2 100,792 101,633 93,069 94,822 113,502 118,094
3 102,756 106,753 92,33 111,351 106,238 112,590
4 112,142 109,139 105,963 109,650 96,703 105,609
5 110,782 109,211 101,582 109,379 100,693 103,959
6 99,375 97,361 99,022 105,791 91,578 111,428
Trung binh 104,107 102,330 95,557 102,987 102,694 110,217
SD 5,874 7,66 8,652 9,875 7,943 5,097
RSD% 5,642 7,487 9,055 9,588 7,735 4,624

Nhén xét: Hiéu suat chiét cta ting mau & 3 mifc ndng d6 déu > 80% va déu c6 RSD < 10%
Két Judn: Hiéu sudt chiét dat _
3.1.6. Anh hudng luong mau ton du (Carry over)

Bang 5. Két qua cua anh huong luong mau ton du

” LLOQ 0,015% Huyét tuong trang

4.6 — 4.7 phiit) 8.5 phiit) 4.6 — 4.7 phit) 8.4 — 8.5 phat) °"° pic
1 1,487 181,713 0,290 1,407 19,424 [ 0,774
2 1,339 153,130 0,251 1,159 18,741 | 0,756
3 1,497 156,571 0,290 1,148 19,389 10,733
4 1,412 167,725 0,280 1,309 19,813 10,780
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5 1,502 159,951

0,284 1,297 18,885 0,810

6 1,818 158,797

0,292 1,230 16,085 | 0,818

Nhén xét: \ugng miu ton du trong mAiu
huyét tudng trdng <20% d6i vdi ethanol
(16,085% - 19 813%) va 5% ddi vai IS (0,733%
- 0,818%) trong mau LLOQ.

Két luén: Anh hudng lugng mau ton du dat

3.2. Ung dung phuong phap dinh lugng
ethanol bang sac ky khi gc-fid

Bang 6. Ung dung phuong phap vao do
ethanol trong mau bénh nhan

M3u |Spic EtOH| SpicIS Et{,‘;_l'/‘-’ls N"('(‘,/f’))d‘-’
1 | 16,715 129,991 0,129 | 0,019
2 | 21,928 [158,787| 0,138 | 0,020
3 | 10,646 | 155,859 | 0,068 | 0,010
4 | 11,117 [163,580| 0,068 | 0,010
5 | 31,378 | 171,227 | 0,183 | 0,027
6 | 27,647 |136,792| 0,202 | 0,029
7 | 214,115 [138,595| 1,545 | 0,224
8 | 61,937 |155,137| 0,399 | 0,058
9 [146,050 [133,751| 1,092 | 0,158
10 | 184,095 | 167,034| 0,110 | 0,016
11 | 301,474 | 164,700 | 1,830 | 0,265
12 | 310,182 | 139,469 | 2,224 | 0,322
13 | 373,510 | 135,004 | 2,767 | 0,400
14 | 11,695 |140,848| 0,083 | 0,012
15 | 256,719 | 155,405| 1,652 | 0,239
IV. BAN LUAN

Nghién cdu nay cho thdy phudng phap dinh
lugng néng do ethanol trong mau bang GC-HS-
FID dap ('ng cac tiéu chi thdm dinh theo hudng
dan cla US-FDA. Vé do dic hiéu, phuang phap
dam bao kha nang tach biét tin hiéu ethanol va
chuén ndi n-butanol trong nén mau huyét tuang.
Day 13 chi tiéu quan trong nham loai trir anh
hudng cac chat gay nhiéu trong huyét tuong
trdng, dam bao do tin cdy cua két qua. Gidi han
dinh lugng dudi (LLOQ) dugc xac dinh méi &
nong do 0,0015% (1,2 mg/dL) vGi ty s6 S/N = 5,
do dung trong khoang 91,11% va CV% =
13,62%. Két qua nay vugt tréi so vGi gidi han
dinh lugng dugc ap dung trong phan tich phap y
hién nay la 0,02% ciing nhu phudgng phap su
dung thudng quy trong xét nghiém lam sang la
phuang phap sir dung enzym ADH c6 LOQ la 10
mg/dL. Diéu nay cho thdy d6 nhay cla GC-HS-
FID vugt trdi, phU hgp dé€ &p dung trong linh vuc
phap y va x(r phat tai nan giao thong.

Bén canh dd, mot nghién c(ru tai Bénh vién
Hiru nghi Viét Buc da phat hién su’ hién dién cla
ethanol & nong do rat thap trong mau nhirng
bénh nhan khong s dung rugu bia?. Tuong tu,
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nghién ctru tai A Rap Xé Ut cling cho thay trong
mot ty 1€ nhat dinh dan s6 khoe manh, khong st
dung chéat c6 con, ndng do ethanol trong huyét
tuong dao dong & murc vai mg/dL!. TU nhifng
nghién cdu nay cho thdy, yéu cau cac xét
nghiém ethanol mau phai dam bao do nhay du
cao dé phéat hién chinh xac va dinh lugng & ndng
do thap. Do dé, viéc xac dinh dugc LLOQ & mdc
0,0015% giup gidi quyét dugdc khoang trong
phap ly gilta nguGng do va quy dinh cta phap
luat hién hanh, dong thgi con nang cao do tin
cay trong xét nghiém.

Phuong phap dugc chirng minh tuyén tinh
tot trong khoang nong dé tir 0,0015% - 0,6%
vGi hé s§ tuong quan R? = 0,9986. Khoang do
nay bao phi dugc hau hét cac mdc nong do
ethanol cd thé gdp trong Idm sang va phap vy, tir
cac truéng hgp duang tinh rat thdp dén ngd doc
nang. B6 dung va d6 chinh xac cia phudng
phap dat yéu cau theo hudng dan clia US-FDA,
khdng dinh su 6n dinh va dd tin cy khi dp dung
phugng phap trong diéu kién thuc té€. Hiéu suat
chiét & ca 3 muc ndng dd (LQC, MQC va HQC)
déu > 80% vd&i do lap lai cao (CV% < 10%),
chu’ng td quy trinh chudn bi va xr Iy mau hiéu
qua, han ché toi da that thoat ethanol trong qua
trinh phan tich. Vé anh hu’dng cla dung moi ton
du, két qua cho thdy mUc ethanol con sét trong
mau trang sau khi tiém mau noéng do6 cao
(ULOQ) nam trong giGi han cho phép (< 20%
d6i vdi ethanol va < 5% d6i véi IS), khang dinh
hé théng khong bi kéo theo tin hiéu (carryover)
dan dén két qua duong tinh gia. Cudi cung khi
ap dung phuang phap trén 15 mau mau bénh
nhan thuc t& bao gém cd nhitng mau _ndng do
thap (< 15 mg/dL), két qua phan tich van dat do
tin cdy, phu hgp vdéi gid thuyét ban dau. Diéu
nay cho thdy phucng phap cé kha ndng (ng
dung trong gidm dinh phap y va xét nghiém
phuc vu an toan giao théng.

Nhin chung, phugng phap dinh lugng néng
doé ethanol trong mau bang GC-HS-FID trong
nghién cru nay da thiét 1ap dugc gidi han dinh
lugng mdi (0,0015%) va md rong khoang do
(0,0015 - 0,6%), gop phan khac phuc nhitng
han ché cta phugng phap hién hanh. Day la co
s§ quan trong dé€ trién khai rong rai trong cac
trung tdm gidam dinh phap y va cd s xét
nghiém, dap ('ng yéu cau ngay cang cao vé kiém
soat nong do con trong mau.

V. KET LUAN
Nghién citu da xac dinh dugc gidi han dinh
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lugng mé@i & mic 0,0015% thap hon so vdi cac
phuong phap hién hanh va khoang do mé rong
tir 0,0015% dén 0,6% vGi hé s6 tuong quan R?
= 0,9986. Két qua chirng minh GC-HS-FID c6 do
nhay vugt troi, dap (ng tot yéu cau phap ly
trong giam dinh phap y va x{t phat vi pham an
toan giao thong, dong thdi phu hgp véi nhu cau
xét nghiém lam sang khi can phat hién nong dé
ethanol rat thap trong mau.
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GIA TRI CUA PAC PIEM SIEU AM TRONG DU’ POAN TINH TRANG HER2
O’ CAC KHOI UNG THU VU NGUYEN PHAT

Ping Thi Hanh'2, Nguyén Duy Hung!3, Nguyén Thu Hwong*

TOM TAT.

Muc tleu banh gla m0| I|en quan va g|a tri du
doan cua cac ddc diém 5|eu am doi le tinh trang
HER2 & cac khoi ung thu va (UTV) nguyen phat boi
tugng va phuong phap: Nghién ciu hdi ciu phan
tlch 145 bénh nhan (BN) véi 152 t6n thugng UTV da
xac dinh tinh trang HER2 bang hdéa mdé mién dich
(HMMD). D3c dlem siéu am dugc phan tich bang hoi
quy logistic don va da bién d&€ xac dinh yéu td tién
lugng doc lap. H|eu sudt cia md hinh du doadn cudi
cung dudc danh gia qua phan tich dudng cong ROC.
Két qua: Nghién clu 152 tén thuong UTV véi 39
trudng hop (25,7%) HER2 duong tinh (+) va 113
trudng hgp (74,3%) HER2 am tinh (-). Phan tich hoi
quy logistic da bién cho thdy bd khéng xac dinh (OR =
10,72; p = 0,049) va vi voi hda (OR = 3,89; p =
0,002) la hai yéu t& dy doan doc lap cd y nghia thng
ké cho tinh trang HER2 (+). Mo hinh du doan két hgp
hai d3c diém nay dat hiéu qua chan doan t6t vdi dién
tich dudi dudng cong (AUC) 1a 0,775 (CI 95%: 0,69—
0,86; p < 0,001). Két luan: Mo hinh du doan két hgp
b& khong xac dinh va vi voi hda ¢é gia tri trong tién
lugng sém tinh trang HER2, gép phan ho trg hiéu qua
cho thuc hanh 1am sang.

Tu khoa: Ung thu v, HER2, siéu am tuyén vd,
hoi quy logistic, ROC.

ITruong Dai hoc Y Ha Noi

2Bénh vién Pa khoa Ha Péng

3Bénh vién HGu nghi Viét buc

Bénh vién Da khoa Qudc t€ Vinmec Times City
Chiu trach nhiém chinh: Nguyén Thu Hugng
Email: v.huongnt202@vinmec.com

Ngay nhan bai: 8.9.2025

Ngay phan bién khoa hoc: 13.10.2025

Ngay duyét bai: 14.11.2025

SUMMARY
PREDICTIVE VALUE OF ULTRASOUND
FEATURES FOR HER2 STATUS IN PRIMARY

BREAST CANCER

Objective: To evaluate the correlation and
predictive value of ultrasound features for HER2 status
in primary breast cancer lesions. Subjects and
Methods: A retrospective study analyzing 145
patients with 152 primary breast cancer lesions, all of
which had confirmed HER2 status by
immunohistochemistry. Ultrasound features were
analyzed using univariate and multivariate logistic
regression to identify independent predictive factors.
The performance of the final prediction model was
assessed using receiver operating characteristic (ROC)
curve analysis. Results: Among 152 breast cancer
lesions, 39 cases (25.7%) were HER2-positive (+) and
113 cases (74.3%) were HER2-negative (-).
Multivariate logistic regression analysis showed that
indistinct margins (OR = 10.72; p = 0.049) and
microcalcifications (OR = 3.89; p = 0.002) were
statistically significant independent predictors of HER2
positivity. The predictive model combining these two
features demonstrated good diagnostic performance,
with an area under the ROC curve (AUC) of 0.775
(95% CI: 0.69-0.86; p < 0.001). Conclusion: A
predictive model combining margin characteristics and
the presence of microcalcifications has value in early
prediction of HER2 status, providing effective support
for clinical decision-making.

Keywords: Breast cancer, HER2,
ultrasound, logistic regression, ROC curve.

I. DAT VAN DE

Ung thu vi 13 loai u &c tinh phé bién nhét &
phu nif trén toan thé gidi va tai Viét Nam, vdi ty
Ié mac va tir vong ngay cang caol. Day la bénh

breast

281



