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ABSTRACT

Objectives: (1) To compare the agreement between two HbA1c measurement methods (boronate
affinity chromatography and ion-exchange HPLC - IE-HPLC) in type 2 diabetic patients; (2) To
determine the prevalence of hemoglobin (Hb) variants and associated clinical factors.

Methods: Across-sectionalstudy of 557 type 2 diabetic patients at Nguyen Tri Phuong Hospitalfrom
April to October 2025. Each sample was simultaneously assayed by affinity chromatography (A1c
Hb9210 Premier, Trinity) and IE-HPLC (Adams A1c HA8190V, Arkray). Hb variants were suggested
by abnormal IE-HPLC chromatograms; confirmation by hemoglobin electrophoresis or genotyping
is required for definitive identification. Bland-Altman analysis and Lin’s Concordance Correlation
Coefficient (CCC) assessed method agreement. Multivariable logistic regression identified factors
associated with Hb variants.

Results: Mean age was 60.6 = 10.5 years; 61.8% female. Affinity chromatography HbA1c (7.98 *
2.09%) was significantly higher than IE-HPLC (7.79 + 1.97%; difference: 0.193 £ 0.265%, p <0.001),
with Pearson r = 0.9934 and Lin’s CCC = 0.9870. The 95% limits of agreement (LoA) were -0.326%
to 0.712%. Hb variant prevalence was 2.5% (95% CI: 1.4%-4.2%); the LoA was notably wider in
this subgroup (-0.612% to 0.993%). Univariable analysis showed higher glucose and HDL-c in the
variant group; in the multivariable model (exploratory, EPV = 2), red blood cell count (RBC) was the
only independent factor (OR = 3.272; 95% CI: 1.439-7.444; p = 0.005).

Conclusions: Both methods showed good overall agreement with a low systematic bias; IE-HPLC
additionallyenabled Hbvariantscreening. Elevated RBC maybe a suggestive sign of Hbvariant presence,
requiring confirmation in studies with larger sample sizes. Abnormal IE-HPLC chromatograms should
be flagged and communicated to clinicians to support accurate HbA1c interpretation.

Keywords: HbA1c; Bland-Altman; boronate affinity chromatography; ion-exchange HPLC;
hemoglobin variants; type 2 diabetes mellitus.
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TOM TAT
Muc tiéu: (1) So sanh mic doé phu hop gitra hai phuong phap dinh lugng HbA1c (séc ky ai luc
boronat va sac ky trao d&i ion — IE-HPLC) & ngudi bénh dai thao dudng tip 2; (2) Xac dinh ty & bién
thé hemoglobin (Hb) va khao sat yéu t6 lam sang lién quan.

Phuwong phap nghién ctru: Nghién cltu cit ngang trén 557 ngudi bénh dai thdo dudng tip 2 tai B&nh
vién Nguyén Tri Phudng tir 04 - 10/2025. M6i mau dugc dinh luong HbA1c déng thdi bang sac ky
ai luc (A1c Hb9210 Premier, Trinity) va IE-HPLC (Adams A1c HA8190V, Arkray). Bién thé Hb goi y
qua séc ky do IE-HPLC bat thudng, can xac nhan bang dién di hemoglobin hoac genotyping. Phan
tich Bland-Altman va hé sé tuong quan phi hgp Lin (CCC Lin) danh gia mirc d6 phu hgp. Héi quy
logistic da bién xac dinh y&u t6 lién quan dén bién thé Hb.

Két qua: Tudi trung binh 60,6 = 10,5 ndm, nit 61,8%. HbA1c sac ky i luc (7,98 = 2,09%) cao hon
c6y nghia so vai IE-HPLC (7,79 = 1,97%; chénh léch: 0,193 + 0,265%, p < 0,001). Hé s& Pearson r =
0,9934 va CCC Lin = 0,9870. Gi&i han phi hop 95% (LoA) téng thé: —0,326% dén 0,712%. Ty L& bién
thé Hb (& 2,5% (KTC 95%: 1,4%-4,2%); khoang LoA & nhém nay rong hon dang k& (-0,612% dén
0,993%). Trong phan tich don bién, glucose va HDL-c cao han ¢ y nghia & nhém bién thé; trong
mé hinh da bién (mang tinh kham pha do EPV = 2), s8 lugng hong cau (RBC) la y&u t6 duy nhat lién
quan doc lap (OR = 3,272; KTC 95%: 1,439-7,444; p = 0,005).

K&t luan: Hai phuong phép séc ky cé mic dd phu hgp t8t nhung van ton tai sai léch hé théng; IE-
HPLC c6 uu diém sang loc bién thé Hb. RBC téng c6 thé la d&u hiéu ggiy su hién dién bién thé Hb,
can dudc xac nhan bang nghién cltu c6 ¢& mau L&n hon. Sac ky d6 IE-HPLC bat thudng can dugc
ghi nhan va théng bao bac silam sang dé hé trg giai thich k&t qua HbA1c chinh xac hon.

Tir khéa: HbA1c; Bland-Altman; s&c ky &i luc boronat; sac ky trao déi ion; bién thé hemoglobin; dai
thao dudong tip 2.

1. DAT VAN DE

Xét nghiém dinh lugng HbA1c & cong cu thiét y&u trong
chén doén, theo dai diéu tri va tién lugng bién chiing cla
bénh daithdo duong (BTD)[1]. Tuy nhién, dé chinh xac ciia xét
nghiém nay cé thé bj 4nh hudng bdi cac bién thé hemoglobin
(Hb) cau trac [2, 3]. Hai ky thuat sic ky long hiéu nang cao
(HPLC) phd bién nhat dé dinh luong HbA1c (4 séc ky trao dbi
ion (IE-HPLC) va sac ky i luc boronat. IE-HPLC phan tach
dua trén dién tich va c6 thé dong thai phat hién bién thé Hb
qua séac ky dd bat thudng; séc ky &i luc do toan bé HbA1c
glycat héa dua trén lién két cis-diol véi boronat, it bi nhiéu bi
bién thé Hb nhung khdng sang loc dugc chung[3, 4].

Viét Nam nam trong khu vuc Déng Nam A, nai cé tan
sudt luu hanh cac bién thé Hb cau truc, dac biét HbE,
thudc hang cao nhat thé gidi [5]. Céc bién thé Hb cd thé
anh hudng khac nhau dén két qua HbA1c tuy phuong phap
xét nghiém [2, 3]. Tai thanh ph& H6 Chi Minh, chua cé
nghién cru nao danh gia dong thoi hai ky thuat HPLC trén
quan thé bénh nhan BT tip 2 trong béi canh c6 thé toén
tai bién thé Hb. B&nh vién Nguyén Tri Phuong la bénh vién
hang 1 tai thanh ph& H6 Chi Minh, ti€p nhan khoang 5.000
bénh nhan BTB/thang vdi khodng2.100 xét nghiém HbA1c/
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thang (s6 liéu trung binh 6 thang trude khi tién hanh nghién
cltu clia Khoa Xét nghiém), déng thoi van hanh song song
ca hai hé théng IE-HPLC va séac ky i luc. Chung t6i thuc
hién nghién cu nay nhdm: (1) so sanh muic dé phu hop
gitra hai phuong phap dinh lugng HbA1c; va (2) xac dinh ty
l& bién thé Hb va khao sat cac yéu t8 lam sang lién quan.
2. PHU'ONG PHAP NGHIEN CUU

2.1. Thiét ké nghién ciru va déi twgng

Nghién cttu cat ngang, thuc hién tai Khoa Xét nghiém,
Bénh vién Nguyén Tri Phuong, tif thang 04-10/2025.

Tiéu chudn nhan vao: ngudi bénh da dugc chdn doan BTD
tip 2 theo tiéu chudn ADA 2025 [1], trén 18 tudi, co chi dinh
xét nghiém HbA1c tai bénh vién, dongy tham gia nghién clru.

Tiéu chudn loai trir: phu nit c6 thai hodc cho con bu;
ma&t mau cap hoéc truyén mau trong vong 3 thang; cac
bénh ly anh hudng dén dgi séng hong cau (thi€u G6PD,
hemophilia, vén (& r8i loan dong mau dugc dua vao tiéu
chuén loai trir do nguy cd &y mau, khoéng phai do &nh
hudng HbA1c); bénh than man va céac bénh ly da chén
doan anh hudng dén s6 lugng/chat lugng hong cau
(thalassemia, da héng cau, thiéu mau); s dung thudc

Email: nguyenminhha@pnt.edu.vn Dién thoai: (+84) 989212392 DOI: 10.52163/yhc.v67iCD14.6558

234



N. M. Ha; H. T. Thao / Vietnam Journal of Community Medicine, Vol. 67, Special Issue 14, 233-237

anh hudng dén hemoglobin va hong cau trong vong 3
thang; dir liéu khéng day da. Téu chuén loai trir nhdm vao
bénh ly anh hudng tudi tho héng cau, khdng loai trir bién
thé Hb c4u tric di hop ti khong triéu ching.
2.2.C& mau

C& mau cho muc tiéu chinh dugc tinh theo céng thiic
paired t-test: véi gia dinh khac biét cé y nghia lam sang d =
0,5% HbA1c, do léch chuan hiéu s6 udc tinh od = 1% (theo
dir liéu thuc nghiém so bd), power 80%, a = 0,05, can tdi
thi€u n = 32 cap. Panh gid mirc do phu hgp dugc thuc hién
qua phan tich Bland-Altman va CCC Lin, trong dé ngudng
sai khac chdp nhan lam sang d = 0,5% HbA1c dugc dung
dé dién giai LoA, trinh bay chi tiét tai muc 4.1. Cho muc tiéu
udc tinh ty & bién thé Hb: s dung coéng thic udc tinh ty &
métquan thé véip=0,15[10],Z=1,96,d =0,05,cann=196.
C&mAu thuc té (n = 557) vuot xa yéu cau t8i thiéu clia ca hai
muc tiéu. K§ thuat chon mau: thuan tién, thu tién ciu.
2.3. Quy trinh thu thap dir liéu va kiém soat chat lwong

MAu mau tinh mach dugc thu thap budi séng sau nhin an
=8 gid, vao 8ng EDTA, bao quan 2-8°C, chuyén dén phong xét
nghiém trong vong 2 gid. Mdi mau dugc xét nghiém HbA1c
[an lugt bang sic ky &i luc boronat (A1c Hb9210 Premier,
Trinity Biotech) va IE-HPLC (Adams A1c HA8190V, Arkray)
trong vong 60 phut. Bién thé Hb duoc goi y qua sic ky do IE-
HPLC bat thudng. D& xac dinh chinh xac loai bién thé, can
xac nhan bang dién di hemoglobin ho&c genotyping. Ca hai
thiét bi dugc bao tri, hiéu chuan va thuc hién néi kiém, ngoai
kiém theo quy dinh phong xét nghiém. Dt liéu lam sang, can
[A&m sang dugc thu thap hoéi ciru tir hd so bénh an.
2.4. Phan tich théng ké

D{r liéu nhap bang EpiData, x¥ ly bang phan mém R.
Bién dinh lugng mé ta bang trung binh = SD hoac trung
vi [IQR] néu phan phéi khéng chuan; bién dinh tinh bang
tan sé va ty & (%). S& dung Wilcoxon Signed-Rank test so
sanh cap déi HbA1c; hé sé Pearson va Spearman danh
gia tuong quan; phan tich Bland-Altman va CCC Lin danh
gi4 mic do phu hap, véi didn gidi LoA dua trén ngudng
sai khac chap nhan ld&m sang +0,5% HbA1c. So sanh dac
diém gitra nhém c6 va khéng cé bién thé Hb bédng Mann-
Whitney U test (bién lién tuc) va Fisher exact test (bién
phan loai). H6i quy logistic da bién xac dinh yéu t6 lién
quan déc lap. Ngudng y nghia thong ké: p < 0,05.
2.5. Pao durc nghién cru

Nghién cttu dugc Hoi dong Dao dirc trong nghién cltuy
sinh hoc ctia B&nh vién Nguyén Tri Phuong chap thuan (s6
1069/NTP-HDDD, ngay 28/04/2025).

3. KET QUA
3.1. Pac diém chung ctia quan thé nghién ciru

Téng cdng 557 ngudi bénh BT tip 2 du tiéu chudn dugc
duavao phantich (Bang 1). Tui trung binh 60,6 = 10,5 nam,
da s8 thudc nhom 60-69 tudi (39,5%). Ty L& nir 61,8%, BMI
trung binh 23,83 = 3,41 kg/m”. Ty l& tang huyét 4p va réi loan
lipid mau [an lugt la 62,1% va 93,0%. HbA1c trung binh do
bang IE-HPLC & 7,79 = 1,97% va bang sac ky ai luc 14 7,98
+2,09%; 42,0% bénh nhan dat muc tiéu HbA1c < 7%, trong
khi 23,9% c6é HbA1c = 9%. Hinh 1 minh hoa phan bé HbA1c
theo phuong phap va theo nhém bién thé Hb.
Bang 1. Dac diém chung clia quan thé nghién cttu (n =557)

Pic diém Giatri(TB=SD) | n (%)
Tubi (n&m) 60,6 10,5
<50 tudi — 71 (12,7%)
50 - 59 tudi — 156 (28,0%)
60 - 69 tudi — 220 (39,5%)
> 70 tudi — 110 (19,8%)

Pac diém Gia tri (TB £ SD) n (%)
Gidinr — 344 (61,8%)
BMI (kg/m?) 23,83+ 3,41
Thoi gian m&c BT, TB + SD (nam) 5,3+3,2
Thoi glaag%ir?;f];trungv! 6,0[3,0-8,0]
Tang huyét ap — 346 (62,1%)
R&i loan lipid mau — 518 (93,0%)
Glucose (mmol/L) 7,81+ 3,07
RBC (T/L) 4,67 + 0,56
Hb (g/L) 135,11+ 14,84
HbA1c IE-HPLC (%), TB + SD 7,79 +1,97
HbA1c séc ky &i luc (%), TB = SD 7,98 2,09
HbA1c < 7% (dat muc tiéu) — 234 (42,0%)
HbA1c 7-8,9% — 190 (34,1%)
HbA1c 2 9% — 133 (283,9%)

TB: trung binh; SD: d6 l&ch chuén; IQR: khodng t phan
vi; RBC: s6 lugng héng cau; Hb: hemoglobin; IE-HPLC:
s&c ky trao ddi ion. Trung vi thdi gian mac BT > trung binh
phan anh phan phéi léch trai nhe (skewness = -0,32).

Phan b3 HbALc theo phuong phap Phan b3 chénh léch HbALc
va bién thé Hb giira hai phuong phap

Knong BT (n=543)
- C6 BT (n=14)

Ailye Ailge 050 =025 000 025 05 075 100 125
Knong BT cs8T Chénh léch HbALC (Ai Iyc ~ IE-HPLC) (%)

Hinh 1. Phan bd HbA1c theo phuong phap va nhém
bién thé Hb
(trai: boxplot; phai: histogram chénh léch gilra hai
phuong phap). BT: bién thé; IE-HPLC: sic ky trao ddi ion.
3.2. Ty L& bién thé& Hb va dic diém nhém cé bién thé Hb
C6 14/557 trudng hop (2,5%; KTC 95%: 1,4%-—4,2%)
dudc phéat hién c6 bién thé Hb qua séc ky d6 IE-HPLC b4t
thuding. Bang 2 trinh bay cac dac diém lam sang va can
[d&m sang dugc so sanh gilta hai nhém (tat ca bién sé déu
dugc phan tich; Bang 2 chi trinh bay cac bién co khéac biét
y nghia thong ké va bién két cuc HbA1c; céc bién con lai
bao gdm tuéi, gidi, BMI, thai gian mac BT, tang huyét 4p,
r6i loan lipid mau, creatinin, eGFR, cholesterol toan phan,
LDL-c, triglycerid va Hb khéng c6 sy khac biét cé y nghia).
Bang 2. So sanh mét s6 dac diém giita nhém cé va
khéng c6 bién thé Hb

Dic didm Co bi_é'n thé Khéng_bié'n thé p Ki'ém
(n=14) (n=543) dinh
Glucose (mmol/L) 8,94 + 2,96 7,78 £ 3,07 0,034* | Mann-W
HDL-c (mmol/L) 1,37+0,35 1,18+0,26 |[0,020* |Mann-W
RBC (T/L) 5,03+ 0,51 4,66+0,55 |0,009* | Mann-W
Hb (g/L) 130,21 +14,43| 135,24+ 14,84 | 0,186 |Mann-W
HbA1c IE-HPLC (%)| 8,69+ 1,92 7,76 £ 1,96 0,063 | Mann-W
HbA1c ai luc (%) 8,88 +2,21 7,96 £ 2,09 0,104 |Mann-W

*p < 0,05. Mann-W: Mann-Whitney U. RBC: s6 lugng
hoéng cau; Hb: hemoglobin.
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3.3. So sanh HbA1c giira hai phwong phap

Trén toan bd 557 bénh nhan, sac ky &i luc cho két qua
HbA1c cao hon IE-HPLC c6 y nghia théng ké (chénh l&ch:
0,193 = 0,265%, p < 0,001), v&i hé s6 tuong quan Pearson r
=0,9934. Luu y réng tuong quan cao khéng déng nghia vdi
murc do phu hgp tot gilra hai phuong phap; trong tdm dénh
gia agreement la bias va LoA tu phan tich Bland-Altman
va CCC Lin. Hinh 2 biéu di&n tuwong quan gilta hai phuong
phap, phan biét nhdom c6 va khéng c6 bién thé Hb. CCC
Lin téng thé dat 0,9870. Gidi han phu hap 95% (LoA) t8ng
thé: —0,326% dén 0,712% trong dé gidi han dudi nam trong
ngudng sai khac chdp nhan lam sang +0,5% HbA1c, con
giGi hantrén 0,712% vugt nhe, goiy hai phuong phap c6 thé
thay th& nhau trén da s8 bénh nhan nhung can than trong
khi ap dung & mic céthé (Bang 3). Phan tich Bland-Altman
theo nhém bién thé Hb dugc minh hoa trong Hinh 3.

& nhém cé bién thé Hb (n = 14), chénh léch tuong tu
(0,191%) nhung khong daty nghia thong ké (p =0,217) do c&
mAau nho (cong suat udc tinh ~20-25%), phan anh khéng da
dirliéu dé k&t luan chirkhdng phai hai phuang phap phi hap
t6t hon. Khoang LoA & nhdm nay rong han dang ké (-0,612%
dén 0,993%, bién dd 1,605%) so vGi nhom khéng cé bién
thé (-0,318% dén 0,704%, bién dd 1,022%). Phan tich phan
nhém vdi n = 14 mang tinh md ta thuan tay, udc lugng LoA
khéng 8n dinh va chi nén dién giai [a tin hiéu kham pha.

Tuong quan HbA1lc giira hai phuong phap do luong

Khéng cé bién thé Hb
@ C6 bién thé Hb
18 ~--- Dutng ddng nhat (y=x)
__ Ho6iquy: y = 1.058x + -0.255
r=0.9934

16

144

12 A

HbAlc — S&c ky &i luc (%)

é E’S 1’0 1’2 1‘4 1‘6 1‘8
HbA1lc — S3c ky trao d6i ion (%)
Hinh 2. Tuwong quan HbA1c giira sac ky &i luc va sac ky
trao ddiion (n =557). Diém d6 (#): nhém cé bién thé Hb
(n = 14); diém xanh (®): nhém khéng c6 bién thé Hb (n =
543). Dudng dit nét: dudng déng nhat (y = x); duong lién
nét dé: dudng hoi quy (r = 0,9934).
Bang 3. So sanh HbA1c va phan tich Bland-Altman gitra
hai phuong phap

] IE-HPLC | Ailuc | Chénhléch ccec
% ¥ 0,
Nhém | rpisp) | (TB2SD) (Bias) LoA9S% | i
T6ng thé j j . .| -0,326
(nog5) |779%1:97|7,98+2,090,193+0,265"| 2 "I71 10,9870

236

. IE-HPLC | Ailuc | Chénhléch W | ccc
Nhém | rpisp) | (TB:SD) (Bias) LoA9S% | i
C6 bign -0,612
th (no1a) | 8:69°%1,928,88:22,21/0,191 £ 0,409t | o o' 10,9763
Khong -0,318
biénthé |7,76+1,96|7,96 +2,09(0,193 + 0,261*| ..’ 0,9872
(n=543) dén 0,704

*p <0,001; tp = 0,217 (Wilcoxon Signed-Rank). Gia tri
p = 0,217 phan anh céng suét thap (n = 14, EPV~20-25%),
khong nén dién giai la bang ching phu hop tét. Chénh
léch = Ai lyc - IE-HPLC. LoA: Limits of Agreement; CCC
Lin: Lin’s Concordance Correlation Coefficient.

Biéu @6 Bland-Altman theo nhém bién thé Hb

(A) Khéng c6 bién thé Hb (n=543)

(B) C6 bién thé Hb (n=14)

)
Trung binh HbALC (%) Trung binh HBALC (%)

Hinh 3. Biéu dd Bland-Altman theo nhém bién thé Hb.

(A) Nhém khéng cé bién thé Hb (n = 543): bias =
0,193%, LoA -0,318% dén 0,704%. (B) Nhdm c6 bién thé
Hb (n = 14): LoA réng han dang ké, —0,612% dén 0,993%.
3.4. Yéu to lien quan dén bién thé Hb

Trong phan tich don bién, glucose (OR = 1,148; p =
0,034), HDL-c (OR = 7,621; p = 0,020) va RBC (OR = 3,272;
p = 0,009) c6 mdi lién quan cd y nghia véi bién thé Hb.
M6 hinh hoi quy logistic da bi€én dugc xay dung vdi 7 bién
du dodn (tudi, gidi, BMI, glucose, Hb, RBC, thoi gian méc
PTP) dugc chon dua trén y nghia lam sang va két qua
phan tich don bign. Chi cé 14 trudng hop c6 bidn thé Hb
va 7 bién du dodn, ty & su kién trén bién (EPV = 2) thap
hon nhigu so v&i ngudng khuyén nghi EPV = 10.

Trong md hinh da bié€n, s8 lugng hong cau (RBC) la yéu
t6 duy nhat cé mai lién quan doc lap co y nghia théng ké
vGi bién thé Hb (OR = 3,272; KTC 95%: 1,439-7,444; p =
0,005), nghia la khi RBC tang 1 T/L, nguy cd c6 bién thé Hb
tang gap 3,27 lan sau khi hiéu chinh céac bién con lai. Do
EPV = 2, két qua nay mang tinh tham do so b6 va can dugc
xac nhan trong nghién cu cé ¢ mau nhém bién thé Hb
l6n hon. Glucose va HDL-c khéng con cé y nghia trong md
hinh da bién sau khi hiéu chinh RBC.

4. BAN LUAN
4.1. Mi&rc do phu hop gitra hai phuwong phap

Nghién cltu ghi nhan séc ky ai luc boronat cho két
qua HbA1c cao hon IE-HPLC mét cach co hé théng (bias
= 0,193%). Su khac biét nay phu hgp véi nguyén ly hoat
déng: séc ky ai luc do toan bé glycated Hb ké ca labile
fraction, trong khi IE-HPLC chi phan tach phan doan
HbA1c 6n dinh theo dién tich [3, 4]. K&t qua nhat quéan
Vi ghi nhan ctia Vi Dinh Trung va cs (2022) tai Can Tho'va
téng quan cua Yadav va Kumar Mandal (2023) [3, 6].

Hé s& CCC Lin tdng thé 0,9870 dat mirc phu hgp t6t theo
tiéu chi cua Lin (1989) [7]. Khoang LoA tdng thé (-0,326%
dén 0,712%) dugc doi chiéu véi ngudng sai khac chap nhan
lam sang £0,5% HbA1c: gidi han dudi ndm trong ngudng,
congidihantrén 0,712% vugt nhe. Diéu nay goiy hai phuong
phap c6 thé thay thé nhau trén da sd bénh nhan, nhung
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can than trong & mic cé thé, dac biét quanh céc ngudng
quyét dinh lam sang 7% va 9%. Vé tuong quan, r = 0,9934
chi phan anh mirc dé déng bién tuyén tinh, khong danh gia
dé tuwong dong (agreement), va khéng nén dung lam bang
ching chinh dé két luan vé kha nang thay thé nhau gilta hai
phuong phap. Do do, Bland-Altman va CCC Lin dugc su
dung la cong cu chinh trong nghién cltiu nay [7].

Khoang LoA & nhém c6 bién thé Hb rong gan gép 1,6 lan
s0 v6i nhdm khéng cé bién thé. Diéu nay phan anh co ché
anh hudng khac nhau clia bién thé lén tirng phuang phap: IE-
HPLC dé bi nhiéu sac ky khi bién thé dong rira giai véi HbA1c,
trong khi sac ky &i luc it bi anh hudng hon [2, 3]. Tuy nhién,
su thay d6i nay khdong theo mét chiéu nhat dinh, & muc cé
thé, bién thé Hb c6 thé lam IE-HPLC cho két qua cao hoac
tha&p hon sac ky i luc tuy loai bién thé, phu hgp véi nhan xét
cua Rohlfing va cs (2016) va Mitchai va cs (2021) [2, 8]. Vé
thuc hanh, IE-HPLC c6 lgi thé kép: vira dinh lugng HbA1c,
vlra sang loc bién thé Hb qua sic ky do bat thudng, tuy nhién
khong thé xac dinh chac chén loai bi&n thé néu khéng cé xac
nhan bang dién di hemoglobin hodc genotyping. Pay la chirc
nang sac ky ai luc khéng thé dam nhan.

4.2. Ty lé bién thé Hb va y&u t6 lién quan

Ty & bién thé Hb 2,5% thdp hon so vdi cac nghién
ctru dugce thuc hién trén quan thé da chon loc mang gen
hemoglobinopathy [9, 10], diéu nay hgp ly vi quan thé
clia chung tdi la bénh nhan BTD tip 2 ndi chung, vdi tiéu
chuén loai trir da loai di cac bénh nhan thalassemia va
thi€u mau da chan doéan. Tuy nhién, udc tinh khoang 52
trudng hop/thang (2,5% x 2.100 xét nghiém/thang) la con
s6 co y nghia thuc hanh tai bénh vién.

RBC tang la yéu t6 lam sang duy nhat lién quan déc
lap dén bién thé Hb, cé co sd sinh hoc: cac bién thé Hb
phé bién 3 Dong Nam A (d&c biét HbE trait) thudng di kém
héng cau nhé nhugce sic va tang bl s6 lugng héng cau [8,
9]. Suwkhac biétvé RBC ma khong keém khac biétcéy nghia
vé Hb (p = 0,186) phan anh burc tranh huyét hoc dac trung
cua bién thé Hb di hgp t&r khdng triéu ching, trong d6 s6
lugng hdng cau tang bu trlr nhung tdng lugng Hb duy tri
gan muc binh thuong. Bl tranh huyét hoc déc trung nay
(RBC téng két hop Hb binh thung thap, p = 0,086) la tin
hiéu cadnh bdo hitu ich trong thuc hanh ldm sang.

Glucose cao hon & nhém c6 bién thé Hb (p = 0,034) cé
thé phan &nh tinh trang kiém soat dudng huyét kém hon,
hoac lién quan dén kha nang HbA1c bi sai l&ch thap gia
do bién thé, dan dén diéu chinh thuéc khéng day da. Tuy
nhién, day la mai lién hé sinh hoc gia thuyét va nghién cliiu
cat ngang cuia chung t6i khéng cé da dif liéu dé xac nhan
chudi nhan qua nay. V& HDL-c cao hon & nhém bién thé
(p =0,020), day la phat hién chua c6 giai thich sinh hoc rd
rang trongy van: mai lién quan gitra bién thé Hb ciu tric va
chuyén hda lipid chua dugc thiét lap. Nhiéu kha ndng nhat
day L& sai léch ngiu nhién do ¢& mAu nho (n = 14); khoang
tin cay rong clia udc luong phan anh su bat dinh lén. Phat
hién nay can dugc xac nhan trong nghién cliu cé ¢ mau
&n hon véi kiém soat tét hon cac yéu t8 gay nhiéu.
4.3.Han ché

Nghién cltu c6 mét s6 han ché. Thit nhat, chon mau
thuan tién c6 thé gay sai léch chon mau. Th hai, c& mau
nhém bién thé Hb nho (n = 14) han ché céng suét thong
ké cho phan tich phan nhém; mé hinh logistic da bién vdi
EPV = 2 thap hon nhiéu so v&i ngudng EPV = 10, dan dén
nguy ca overfitting cao, do dé két qua OR cliia RBC mang
tinh tham do so bd va can dugc xac nhan trong nghién clru

c6 it nhat 100 trudng hop bién thé Hb. Thit ba, chistrdung
IE-HPLC dé phat hién bién thé Hb ma khéng c6 xac nhan
phan tr, cé thé bo s6t mot s8 bién thé hi€m va khéng xac
dinh dugc loai bién thé cu thé. Thir tu, thiét k& cit ngang
khong cho phép danh gia quan hé nhan qua. Th& nam,
sy phan tan clia khoang LoA c6 thé bi anh hudng bai ty (&
bénh nhan c6 HbA1c cao, va phéan tich phan nhém bién
thé Hb (n = 14) mang tinh m6 ta thuan tdy, chi c6 gia tri
kham pha. Két qua can than trong khi ngoai suy két qua
sang quan thé cé mdc do kiém soat dudng huyét khac.
4.4. Huéng nghién ciru tiép theo

Nghién c(ru ti€p theo can tang c& mau nhém bién thé
Hb, k&t hgp xac nhan bang phuong phap phan tir dé xac
dinh chinh xac loai bién thé va phan tich anh hudng cla
tirng loai lén két qua HbA1c theo tirng phuong phap do.
M& rong sang thiét k& da trung tdm hodc b sung quan thé
khéng DTD sé cung cép burc tranh toan dién hon vé ty &
bién thé Hb trong cong dong tai Viét Nam.

5. KET LUAN

Trén 557 ngudi bénh DTD tip 2 tai Bénh vién Nguyén
Tri Phuong, séc ky &i luc boronat va sac ky trao déi ion cé
murc do phu hgp tot (CCC Lin = 0,9870), sai léch hé thng
0,193%. IE-HPLC c6 thém uu diém sang loc ggiy bién thé
Hb qua s&c ky d6, tuy nhién k&t qua can xac nhan bang
dién di hemoglobin ho&c genotyping dé xac dinh loai bién
thé. Ty lé bién thé Hb la 2,5% va lam tang sy phan tan
két qua gitra hai phuong phap. Trong phén tich don bién,
glucose va HDL-c cao hon & nhém bién thé; trong mé hinh
da bién tham do, RBC la tin hiéu goiy manh nhat, song két
qua mang tinh so bé do EPV thdp va can dugc xac nhan
trong nghién cfu véi c& mau l6n hon. RBC tang c6 thé La
d4u hiéu ggiy sy hién dién bién thé Hb. Sic ky do IE-HPLC
bat thuong can dugc ghi nhan va thong bao bac si ldm
sang dé hd trg giai thich k&t qua HbA1c chinh xac hon.
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