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ABSTRACT

Objective: To determine the detection rate of abnormal hemoglobin using HbA1c
capillary electrophoresis (CE) based on the “Atypical profile” flag, and to assess the
impact of different hemoglobin variants on HbA1c results across various measurement
methods.

Subjects and Methods: A cross-sectional study was conducted on 9,483 patient
samples collected from 12/2023 to 04/2025 at the Laboratory Department, University
Medical Center at Ho Chi Minh City. HbA1c was initially measured using CE (Sebia
Capillarys 3 Tera), with comparative analysis performed using the enzyme-based method
(Abbott) and high-performance liquid chromatography (HPLC) method (Tosoh G11).

Results: The 9,483 samples, 673 (7,1%) were flagged with an “Atypical profile,” suggesting
the presence of abnormal hemoglobin. 44 flagged samples were randomly selected
for genetic sequencing. Mutation frequencies were: HbAE (38,6%), heterozygous
B-thalassemia (20,5%), HbEE (20,5%), a-thalassemia (13,6%), heterozygous HBB variants
(4,4%), and combined a- and B-thalassemia (2,4%). Among these, 15/44 samples yielded
no HbA1c result by CE; of these, 6/15 showed elevated fasting glucose or fructosamine
levels (suggesting diabetes), whereas HbA1c results from other methods remained within
normal range.

Conclusion: HbA1c capillary electrophoresis with the “Atypical profile” flag detected
hemoglobin variants in 7,1% of samples. Genetic sequencing revealed a predominance
of HbAE and heterozygous B-thalassemia. The homozygous HbEE or heterozygous
a-thalassemia cases can affect the accuracy of HbA1c results across all analytical
methods.
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TOM TAT

Muc tiéu: Xac dinh ty l& phat hién cac Hemoglobin b4t thudng bang ky thuat dién di mao
quan HbA1c thong qua cd bao “Atypical profile” va phan tich anh hudng clia cac loai bién
thé hemoglobin dén két qua HbA1c gilra cac phuong phap.

Pai twong va phuong phap: Nghién cliu cat ngang phan tich 9483 mau bénh nhan duoc
thu thap t&r thang 12/2023 - 04/2025 tai Khoa Xét nghiém — Bénh vién Dai hoc Y Dugc
TP. H8 Chi Minh thuc hién xét nghiém HbA1c bang phuong phap CE trén thiét bi Sebia
Capillarys 3 Tera. Dong thai d6i chi€u két qua trén thiét bi Abbott (phuong phap enzyme)
va Tosoh G11 (phuong phéap séc ky ldng hiéu nang cao HPLC)

K&t qua: Trong 673/9483 ca gan cbao “Atypical profile”- nghi ngd c6 bién thé hemoglobin,
chiém ty & 7,1%. Chon ngau nhién 44 mau c6 gén cd bdo hemoglobin bt thudng thuc
hién giai trinh tw gene cho ty & dot bién la HbAE 38,6%; B-Thalassemia di hgp 20,5%;
HbEE 20,5%; a-Thalassemia 13,6%; HBB di hop 4,4%; a va B-Thalassemia 2,4%. C6 15/44
mau khéng tra k&t qua trén phuong phap CE, trong d6 6/15 mau c6 két qua glucose lic doi
va fructosamin cao hon ngudng binh thudng (nghi ngd dai thao dudng), trong khi két qua
HbA1c trong gigi han binh thudng trén cac phuong phap khac.

Két luan: Ky thuat dién di mao quan HbA1c véi cd bao “Atypical profile” phat hién bién
thé hemoglobin trong 7,1% mau. Giai trinh ty gen 44 mau chu yéu la HbAE (38,6%) va
B-thalassemia di hgp (20,5%). Trudng hop dong hop HbEE hoac di hgp a-thalassemia dén
do chinh xac két qua HbA1c trén tat ca cac phuaong phéap.

Tir khéa: HbA1c, dién di mao quan, bién thé hemoglobin.

1. DAT VAN DE

HbA1c la xét nghiém tiéu chuan trong chan doéan
va theo doi dai thao duong nhd phan anh glucose
mau trung binh trong 2-3 thang. Tuy nhién, két
qua HbA1c cé thé bi anh hudng bdi cac bat
thudng hemoglobin (Hb), bao gobm bién thé Hb va
thalassemia, von co tan sudt caotaiVietNam[1],[3].
Theo Hiép hoi Dai thao duding Hoa Ky (ADA, 2025),
& bénh nhan mang bién thé Hb dong hgp tr (khdng
c6 HbA), HbA1c khéng thé sir dung va can thay thé
bang cac chi s6 khac nhu glycated albumin [4].
Nghién cu ndy nham muc dich xac dinh ty (& phat
hién batthudng hemoglobin bang phuong phap dién

*Tac gia lién hé

di mao quan théng cac két qua gan cd bao “Atypical
profile” va danh gia anh hudng clia cac bat thuong
nay trén thuc hanh lam sang.

2. DOITUQONG VA PHUONG PHAP NGHIEN cUU
2.1. Thiét ké& nghién ciru: M6 ta cat ngang.
2.2. Dia diém va thai gian nghién ciru

Khoa Xét nghiém - Bé&nh vién Dai hoc Y Dugc TP. H6
ChiMinh tr 12/2023 - 04/2025.
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2.3. P&i tugng nghién ciru: Mau bénh pham thuc
hién xét nghiém HbA1c.

2.4.C&mau: Udc tinh cd mau cho 1ty lé dua trénty
l& luu hanh cha bién thé Hb tuy loai tai Viét Nam [2]

Zz1-a/2 xp(1-p)
e

V@i sai lam loai 1 (a) = 0,05; ti l& udc tinh (p) = 1,5%;
sai s6 udc tinh (d) = 0,005

n=z=

Trong pham vi nghién ctru nay, chung t6i thuc hién
sang loc trén 9483 mau HbA1c.

- Tiéu chi chon mau: Mau thuc hién xét nghiém
HbA1c tr 12/2023 - 04/2025 trén thiét bi Sebia
Capillarys 3 Tera, két qud gan cd bdo “Atypical
profile” va c6 biu dd dién di cdnh béo bat thudng
Hb

- Tiéu chi loai trir: MAu mau khéng dung thé tich,
mau két cum, mau tan huyét.

2.5. Phuong phap xét nghiém

Pinh lwong HbA1c bang cac phuong phap: dién di
mao quan (CE) trén thiét bi Sebia Capillarys 3 Tera;
enzyme trén thiét bi Abbott; sic ky long hiéu ndng
cao trao d6i ion (HPLC) trén thiét bi Tosoh G11. Giai
trinh ty gene xac dinh dét bién trén cac mau nghi
ngo cé bat thuong Hb.

2.6. X(¥ ly va phan tich sé liéu: Phan mém SPSS
27.0.1; kiém dinh c6 y nghia thng ké p < 0,05

2.7. Pao dic nghién ctru: Nghién clu dugc phé
duyét ciia H6i dong Dao dirc trong nghién cu Y sinh
hoc co sd theo s6 98/GCN-HDDD ngay 09/08/2024

3. KET QUA

3.1. Pac diém chung ctia nhém ddi tugng nghién
cliu

Thuc hién khao sat 9483 mau HbA1c bang phuong
phap CE trén may Sebia Capillarys 3 Tera, c6 673
mau gan cd bao “Atypical profile” va c6 biéu do gai
y ¢6 bat thudng Hb (hinh 1; hinh 2; hinh 3); chiém ty
& 7,1% trong thaoi gian khao sat.

Hinh 1. Ggiy HbH

Hinh 2. Ggiy HbE dong hap

Hinh 3. Ggiy B-thalassemia

Chon ngau nhién 44/673 mau cé cdnh bdo bat
thuong, trong doé thuc hién giai trinh tw gene xac
dinh d6t bién, ty l& nam a 43,2% (19/44) va 56,8%
(25/44); d6 tudi trung binh &4 52,7 + 13,7. Ty l& phan
b6 céc bat thuong Hb dugc trinh bay trong bang 1.

Bang 1. Phan bé ty |& bat thuding Hb (n = 44)

Loai bat Tan | Tylé Kiéu gene
thuong sén| % dot bién
Di hgp HbAE 17 38,6
Codon 41/42 -
. TCTT;
B_thgfahszzmia 9 | 20,5 | X6a doan DUTCH;
Codon 17
AAG>TAG
Pong hap codon
HbEE 9 12051 266AG>AAG
. --SEA va -a3.7;
wtho® |6 | 13,6 | codon 142T> C(H-
bCS); codon -T
Di hop Hb .
Bangioh | 2 | 44 | HBB:c.170G>A
Hén hop ava 1 24 -a3.7va IVS1-1
B-Thalassemia ’ G>T
5% Crossrefd) 14
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3.2. Su khac biét két qua phan tich HbA1c bang 3 phuong phap

Thuyc hién phan tich HbA1c bang 3 phuong phap, két qua ty [& % tra KQ/Khoéng tra KQ va phan b kiéu gene
dot bién Hb dugc trinh bay & bang 2va 3

Bang 2. Ty L& tra KQ/Khéng trd KQ HbA1c bang 3 phuong phap (n = 44)

CE Enzyme HPLC
Phuang phap phantich | (sepia Capiltarys) (Abbott) (Tosoh G11)
TraKQ | Khongtra KQ | TraKQ | Khongtra KQ | Tra KQ | Khong tra KQ
Tansén 29 15 44 0 40 4
Ty & % t{ﬁ Lljgntér?_'nbméu bat 65.9 100 90,9
Bang 3. Ty l& phan b6 kiéu gene dot bién Hb trén cadc mau HbA1c (n = 44)
Loai dét bién CE Enzyme HPLC
TraKQ | KhongtraKQ | TraKQ | KhongtraKQ | TraKQ | Khongtrd KQ
Di hgp HbAE 17/17 0/17 17/17 0/17 17/17 0/17
Di hgp B-thalassemia 9/9 0/9 9/9 0/9 9/9 0/9
Dong hop HbEE 0/9 9/9 9/9 0/9 7/9 2/9
Di hgp a-thalassemia 0/6 6/6 6/6 0/6 4/6 2/6
Di hgp Hb J-Bangkok 2/2 0/2 2/2 0/2 2/2 0/2
ava B-Thalassemia 11 01 171 0/1 11 01

3.3. So sanh két qua HbA1c trén 3 phuong phap

Trong 29/44 mau tra két qud HbA1c bang phuong CE trén thiét bi Sebia Capillarys 3 Tera, két qua dugc trinh
bay trong bang 3.4

Bang 4. So sanh két qua HbA1c trén 3 phuwong phap (n = 29)

Pac diém
HbA1c (CE) HbA1c (Enzyme) HbA1¢c (HPLC) r p-value*
Mean = SD
6,8+1,9 6,7+1,9 6,7+1,8 0,99 >0,05

*: Tuong quan pearson bat cdp

Trong 15/44 mau khong trd két qua HbA1c bang phuong CE trén thiét bi Sebia Capillarys 3 Tera, c6 6/15
mau cé bat thudong két qua glucose dai (> 5,6 mmol/L) hoac fructosamin (> 268 Umol/L), trong khi dé 2
phuang phép con lai tra KQ HbA1c trong gidi han binh thudng (< 5,7%) két qua trinh bay trong bang 3.5

Bang 5. M6 ta 6 mau HbA1c bat thudng lam sang

STT | HbA1c (Enzyme) (';'_mjcc) Glucose | Fructosamin Loai dét bién
1 3,98 4,40 5,4 284 Di hgp a-thalassemia
2 7,23 4,01 11,5 317 Dong hgp HbEE
3 4,06 5,09 6,5 247 Di hgp a-thalassemia
4 4,37 NA 7,0 274 Di hgp a-thalassemia
5 6,27 4,27 9,4 266 Doéng hop HbEE
6 6,30 2,82 7,0 374 Doéng hop HbEE
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4. BAN LUAN

Vé dic diém cua nhém nghién ciu: K&t qua cho
thay ty 1& 7,1% mau HbA1c gén cd “Atypical profile”
khi phan tich bang dién di mao quan trén thiét bi
Sebia Capillarys 3 Tera tuong tu cac bao cao khac
tai Viét Nam. Cac bién thé hemoglobin thudng gap
nhu HbE, HbH va B-thalassemia c6 thé lam thay ddi
biéu d6 HbA1c, dan dén gén cd bat thudng trén hé
théng CE[1], [3]. Nghién ctu ctia Nguyén Chiéu Thuc
Poan cling ghi nhan ty & gan cd dao dong quanh
muc 6-8%, chli yéu lién quan dén céc bién thé HbE
di hop, déng hgp va thalassemia thé nhe [2]. Sy xuét
hién cac hinh anh dac trung nhu HbH (hinh 1), HbE
dong hap (hinh 2) hay B-thalassemia (hinh 3) phan
anh kha nang phat hién budc dau chinh xac cua hé
théng Sebia trudc khi thye hién giai trinh tu gen.

Vé sy khac biét k&t qua phan tich HbA1c bang 3
phuong phap: Co su khac biét rd rét vé kha nang
xUr ly cdc mau cé bién thé Hb, dac biét la trong
nhém khong tra KQ. Cu thé, phuong phap CE (Sebia
Capillarys) khéngtra KQ 15/44 mau;trongkhiphuong
phap enzyme (Abbott) trd KQ 100% mau, va HPLC
(Tosoh G11) dat 90,9%. Trong dé tat cd mau di hop
HbAE va B-thalassemia déu trd KQ bang 3 phuang
phap. Tuy nhién, Sebia hoan toan khéng tra KQ cho
céc ca HbEE dong hgp va alpha-thalassemia, phan
anh ré dnh hudng clia céac bién thé Hb dén phéan tich
HbA1c trén CE [1], [2], [3]. C4c nghién cltu qudc té
cng ghi nhan: HbE, HbS, HbC va HbD cé thé gay
sai léch két qua HbA1c, tly phuang phap va vi tri dot
bién [5], [6]. Phuong phap CE dua trén dién tich va
c4u truc globin, do dé dé bj nhiéu bdi bién thé c4u
tric hoadc méat doan gene, dac biét la trong HbEE va
a-thalassemia, vén thudng gap & chau A [7]. Trong
khi d6, phuong phap enzyme (Abbott) cho két qua
day dd ngay ca véi cac ca c6 dot bién la cho thay
tinh 6n dinh chia phuong phép nay trudec anh hudng
di truyén [4].

Vé két qua HbA1c trén 3 phuong phap: TU 29 mau
c6 thé do bang ca 3 phuong phap cho thay dé tuong
dong rat cao (r = 0,99). Tuy nhién, do cadc mau nay
déu mang bién thé hemoglobin bat thudng, nén
khong thé khang dinh két qua tir phuong phap nao
la “chinh xac nhat” vé mat lam sang [1], [3], [5]. Du
ty 1& tra KQ HbA1c clia CE thap haon hai phuong phap
con lai, nhung digu nay khong la nhuoc diém, ma
nguoc lai, cho thdy uu diém vugt trdi trong canh
bdo va sang loc. Phan tich 6 trudong hgp CE khéng
tra KQ cho thay tat ca déu c6 bat thudng trén lam
sang, thé hién qua glucose doi hoac fructosamin
tang, trong khi ca hai phuong phap Enzyme va HPLC
van tra KQ HbA1c trong gi6i han binh thudng. Pac
biét, cac trudng hgp dong hop HbEE hoéc di hop

a-thalassemia la nhirng déi tugng cé nguy ca anh
hudng nang dén do chinh xac ctia HbA1c [1], [3],
[6]. CE thé hién vai tro & phuong phép sang loc, tir
ch8i hoac canh bao k&t qua bang cd bao “Atypical
profile” — & mét wu diém vuot trdi hon so vdi cac
phuong phap khac [2], [5]. Cac nghién clu trudc day
da chira rdng HbA1c do trén nén dot bién Hb c6 thé
sai léch l&n dén 1-2% tuyét doi, dac biét trong HbE,
HbS, HbC hodc céc thé thalassemia a nang [5],
[6]. ADA ciing khuyé&n nghi can canh giac khi dung
HbA1c & b&nh nhan cé nghi ngd'bénh ly huyét sic t6
dac biét khi c6 bat thudng glucose mau di kém [4].

5. KET LUAN

Ky thuat dién di mao quan HbA1c vdi cO bédo
“Atypical profile” phat hién bi€n thé hemoglobin
trong 7,1% mau. Giai trinh tu gen 44 mau chd
yéu la HbAE (38,6%) va B-thalassemia di hgp
(20,5%). Truong hgp dong hgp HbEE hoac di hgp
a-thalassemia anh hudng dén dé chinh xac két qua
HbA1c trén ca 3 cac phuong phap.
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