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TOM TAT

Dit vin dé: Phurong phdp sdc ky Iong hiéu ndang cao trao déi ion (ion exchange High
Pressure L|qU|d Chromatography-HPLC) va di¢n di mao quan (Capillary Electrophoresis-CE) c¢
két qua tiwong hop tot, khéng c6 sir khdc biét giira hai phwong phdp khi phan tich trén mau mau
hemoglobin binh thuong. Nghién citu duoc thuc hi¢gn nham so sdnh két qua dinh liong HbALc giira
hai phuong phap trén cac mau bénh hemoglobin. Muc tiéu nghién citu: So sanh do chénh va do
twong hop ve két qua giita phuwong phdp sac ky long hleu nang cao trao doi ion véi dién di mao qudn
trong dinh luong HbAIc trén mau mau bénh hemoglobin. Déi twong va phwong phdp nghién ciru:
Nghién ciru mé ta cat ngang trén 78 mau mdu cé két qua bat thirong dién di hemoglobin tgi Bénh
vién Huyét hoc- Truyen mdu Can Tho va Bénh vién Truong Dai hoc Y Dugc Can Tho tir thang 4/2021
dén thang 2/2022. Két quda: Tudi trung vi trén Mau mau nghién ciru la 20 (tuéi nhé nhat la 01 va
Ién nhdt la 70); giGi tinh nam chiém ty 1é 43,6% va nir chiém 56,4%. Trung binh RBC la
5,12+1,11x10%L, HGB la 110+27,6¢/L, MCV I 70,9+9,39fL, MCH la 21,7+3,93pg. S6 mdu c6
bién thé HbE la 23, HbH la 13 mdu va p-thalassemia la 42 mau. Bé chénh 1éch két qud xét nghiém
HbAlc giira hai phwong phdp HPLC va CE trén tong sé mau nghién ciru la -0,83+1,19(%), trong
nhéom cé HBE la -1,84+1,43(%), nhom HbH la -0,89+0,82(%) va nhom p-thalassemia la -
0,26+0,69(%); hai phuong phdp khéong twong hop vé két qua dinh lwong HbAlc trong tat ca cdc
nhém. Két lugn: Keét qua dinh heong HbALC giita phirong phdp sdc ky long hiéu néing cao trao doi
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ion vdi dién di mao quan cé dg chénh léch trung binh la -0,83+1,19(%); két qua trung binh HbAlc
bang phwong phéap CE cao hon phirong phdp HPLC, sy khdc biét cé y nghia thong ké (p<0,05) va
khéng twong hop trén mau mau bénh hemoglobin.

Tir khéa: Pién di mao quan, bénh hemoglobin, HbAlc, sdc ky Iong hiéu nang cao.

ABSTRACT

HIGH PERFORMANCE LIQUID CHROMATOGRAPHY AND
CAPILLARY ELECTROPHORESIS METHODS FOR HbA1lc
MEASUREMENT IN HEMOGLOBINOPATHY
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Background: In normal hemoglobin, there was no significant difference between the results
obtained from both ion exchange High Pressure Liquid Chromatography (HPLC ion exchange) and
Capillary Electrophoresis (CE). We do this research for comparison of HbAlc measurement
methods between HPLC ion exchange and CE in hemoglobinopathy. Objectives: Comparison of the
difference and compatibility of results between ion exchange high pressure liquid chromatography
and capillary electrophoresis in HbAlc measurement on blood samples with hemoglobinopathy.
Materials and methods: A cross-sectional descriptive study with analysis of 78 blood samples with
abnormal hemoglobin at Can Tho Hematology blood transfusion Hospital and Can Tho University
of Medicine and Pharmacy Hospital from April 2021 to February 2022. Results: Regarding the
general characteristics of the study sample: Median of age was 20 (min 01, max 70), 43.6% blood
samples were male and 56.4% were female. RBC was 5.12+1.11x10**/L, HGB was 110+27.6g/L,
MCV was 70.9+£9.39fL, MCH was 21.7+3.93pg. In this research, there were 23 samples of variant
HDbE, 13 samples of HbH and 42 samples of -thalassemia. The different of HbAlc between HPLC
and CE in total samples were -0.83+1.19(%), in group of variant HbE was -1.84+1.43(%), in group
of HbH was -0.89+0.82(%), in group of f-thalassemia was -0.26+0.69(%); and incompatibility of
results HbAlc assay. Conclusion: From this study, the different was -0.83+1.19(%), mean+SD of
HPLC and CE was 4.25+1.25(%) and 5.08+0.56(%) respectively, p<0.05; incompatibility of results
HbAlc measurement between HPLC and CE on blood samples with hemoglobinopathy.
Keywords: Capillary Electrophoresis, HbAlc, hemoglobinopathy, HPLC.

I. DAT VAN PE

Bénh hemoglobin gom thalassemia, cac bién thé hemoglobin va thé bénh phéi hop
cua hai loai trén. Bénh gay ra do dot bién gen c6 vai tro kiém soat qua trinh téng hop chudi
globin trong hong cau, dan dén roi loan cau trac hoac thiéu hut chudi globin [14]. Pong
Nam chau A 1a mét “ving dich t&” thalassemia va bénh 1y hemoglobin véi 4 thé pho bién
1a a-thalassemia, B-thalassemia, HbE va Hb Constant Spring (HbCS) [8]. Ty 1€ mang gen
thalassemia va bénh ly Hb trong cong ddng dan toc Khmer dong bing song Cuu Long la
39,4% véi 5 thé bénh: HbE chiém ti 1¢ cao nhat (22,4%), ké dén 1a cac dot bién o-thalassemia
(9,1%), a-thalassemia két hop HbE chiém 6,5%, B-thalassemia chiém 1,3% va B-
thalassemia két hop a-thalassemia 0,1% [3].
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HbA1c hinh thanh dwa vao su két hop gitra glucose va hemoglobin, nén khi cé bt
thudng vé hemoglobin thi ciing anh hudng téi sy duong héa nay. Mot sb bt thuong lién
quan dén ndng do HbAlc ciing duoc ghi nhan trong bénh thalassemia, bénh hong cau hinh
liém hoic céac bién thé khac caa hemoglobin. Do 6, cac phuong phap, thiét bi xét nghiém
khong phat hién ra bat thuong cia hemoglobin thi c6 thé dua ra két qua HbAlc giam hoac
tang gia tao gay anh huong dén viéc chan doan ciing nhu diéu tri dai thao duong [4].

Hién nay, c6 nam phuong phap dinh luong HbAlc: Mién dich do duc, enzyme, sic
ky 4i luc boronat, sic ky long hiéu nang cao trao doi ion va dién di mao quan; mdi phuong
phap c6 nhitng wu nhuoc diém riéng [4], [15]. Trong d6, dinh lugng HbAlc bang phuong
phap séc ky 16ng hiéu ning cao trao d6i ion duoc Hoi dai thao duong Hoa Ky (American
Diabetes Association-ADA) cong b 1a mét trong céac tiéu chuan chan doan dai thao duong
[6]. Bién di mao quan la phuong phap dinh lwgng HbALc hién dai phan tich dugc cac thanh
phan cua hemoglobin. Vi thé, bén canh xét nghiém HbA1c thi dién di mao quan con c6 uu
diém 1a dinh luong duoc HbH, Hb Bart’s va HbCS, tach dugc HbA2 va HbE; qua d6 tam
soat dugc bénh 1y hemoglobin trong mau méau [11].

Trén mau mau hemoglobin binh thuong thi hai phuong phap HPLC va CE c6 két
qua tuong hop t6t, khong co sy khac biét vé két qua gitra hai phuong phap [1], [2], [13]. bé
danh gia két qua dinh luong HbAIc véi hai phuong phap trén cic mau bat thuong
hemoglobin, nghién cttu nay duoc thuc hién véi muc tiéu: So sanh d chénh va do tuong
hop vé két qua giita phuong phap sac ky 1ong hiéu ning cao trao doi ion véi dién di mao
quan trong dinh lugng HbA 1¢ trén mau mau bénh hemoglobin.

II. POI TUQNG VA PHUONG PHAP NGHIEN CUU
2.1. Poi tuwgng nghién ciru

Cac mau méau c6 két qua dién di bt thuong hemoglobin tai Bénh vién Truong Pai
hoc Y Duoc Can Tho va Bénh vién Huyét hoc -Truyén mau Can Tho tir thang 4/2021 dén
thang 2/2022.

- Tiéu chuan chon mau: Mau mau c6 mot trong cac bat thudng sau: ting HbF>1%,
tang HbA2>3,2%, c6 bién thé HbH, c6 Hb Bart’s, ¢ HbE.

- Tiéu chuan loai trir: Miu mau khong ding thé tich, mau két cum, méau tan huyét.

2.2. Phwong phap nghién ciru

- Thiét ké nghién ctru: Mo ta cit ngang.

- Cé& mau: 78 mau.

- Phuwong phap chon miu: Chon mau thuan tién theo tiéu chuan chon va tiéu chuan
loai trr.

- NOi dung nghién ciru:

+Pic diém chung caa ddi twong nghién ctru: Tudi, gidi, trung binh RBC (Red Blood
Cell), HGB (Hemoglobin), HCT (Hematocrit), MCV (Mean Corpuscular Volume), MCH
(Mean Corpuscular Hemoglobin), cac bat thuong hemoglobin (bién thé hemoglobin, o-
thalassemia va p-thalassemia).

+ S0 sanh do chénh va do tuong hop vé két qua giita phuong phap sic ky 1ong hiéu
nang cao trao doi ion véi dién di mao quan trong dinh lwong HbAlc trén mau méau bénh
hemoglobin.
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- Phwong phap thu thap sé liéu: St dung phiéu thu thap s6 liéu duoc thiét ké sin
theo muc tiéu nghién ctu. Gom: Thong tin trén mau, két qua huyét hoc va két qua dinh
lvong HbA1c bang hai phwong phap. Mau mau sau khi dién di huyét sic té trén may dién
di mao quan Minicap Sebia Flex Piercing c6 két qua bat thuong hemoglobin s& duoc chon
vao nghién ctru; Tién hanh tdng phan tich té bao mau ngoai vi bang may dém lazer trén may
Celltac ES; Dinh luong HbA1c trén may Humanex Alc (phuong phap HPLC trao doi ion)
va may Capillarys 3 Octa (phuong phap CE).

- Phuong phap xir Iy va phan tich s ligu: Xir Iy va phan tich s liéu bang phan
mém SPSS 18 d¢é tinh ty 18 (%), kiém dinh so sanh bit cip t-test (co ¥ nghia thong ké khi
p<0,05), d6 twong hop theo biéu d6 Bland-Atman [7].

I11. KET QUA NGHIEN CUU
3.1. Pic diém chung cia miu nghién ciru

Nghién ctru trén 78 mau méu c6 bat thudng hemoglobin, tudi trung vi trén mau 1a
20 tuoi (tuoi nho nhat 1a 01, tudi 16n nhat 1a 70 tudi).

Bang 1. Phan b mau nghién ctru theo nhom tudi va gidi

Dic diém S6 luong Ty 18 (%)
<20 tuoi 35 449
Nhém tudi 20-49 tudi 22 28,2
50-60 tudi 15 19,2
>60 tuoi 06 7,70
., nam 34 43,6
Giéi tinh nit 44 56.4

_ Nhan xét: Nhom tudi dudi 20 chiém ty 1¢ cao nhat 44,9%. S6 mau c6 gidi tinh nit
nhiéu hon nam, chiém ty 1€ 56,4%.
Bang 2. Thong s huyét hoc

STT Thong s6 Trung binh (mean+SD) Pon vi
1 RBC 5,12+1,11 x10%%/L
2 HGB 1104+27,6 g/L
3 HCT 36,1£7,99 %

4 MCV 70,94+9,39 fL
5 MCH 21,7+3,93 pg

’ Nhan xét: Trung binh thong s6 huyét hoc MCV, MCH déu thap, dudi khoang tham
chiéu binh thuong.
Bang 3. Bénh hemoglobin

STT Bénh hemoglobin S lugng Ty 18 %
1 HbE 23 29,5
2 HbH 13 16,7
3 B-thalassemia 42 53,8
4 Toan nghién ctu 78 100

Nhan xét: S luong B-thalassemia 42 mau, chiém ty 1é cao nhat 53,8%.
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3.2. So sanh @9 chénh va dj twong hop vé két qua HbALc giira hai phwong phap
Bang 4. Do chénh két qua giita hai phwong phap HPLC va CE

Nhom HbA1CHpLc (%) HbAlcce (%) AHDbAIlc p
HbE 3,38+1,44 5,22+0,55 -1,844+1,43
HbH 3,62+0,93 4,51+0,36 -0,89+0,82 <0.05
B- thalassemia 4,91+0,76 5,18+0,52 -0,26+0,69 ’
Toan nghién ctiu 4,25+1,25 5,08+0,56 -0,83+1,19

Nhan xét: Trong toan nghién ctru, d§ chénh léch HbAlc gitra hai phuong phép
HPLC va CE 6 muc -0,83+1,19 (%), trung binh HbAlc cua phuong phap HPLC thap hon
CE, c6 y nghia thong ké p<0,05.
Bang 5. Do tuong hop HbAlc gitta phuong phap HPLC va CE

% mau nam
, Trung binh HbAlc .. ] b6 tuon
Nhom AHbAlc (HI§LC va CE) ngoai khoang h&p % )§
tuong hop i
HbE -1,84 4,30 1,28 42,8
HbH -0,89 4,07 3,85 219
B- thalassemia -0,26 5,05 0,00 5,15
Toan nghién cltu -0,83 4,66 5,13 17,9
*P0 tuong hop (%) = % AHbA1¢/Trung binh HbAlc¢ gitta phuong phap HPLC va CE

Nhan xét: Trong toan nghién ciru, do tuong hop két qua HbAlc gitta phuong phap

HPLC va CE 1a 17,9%.

2

+1,96 SD

1

Trung binh

-1,.96 SD

AHbAlc (HPLC vi CE)

1

(¢]

2, 3 4 S 6
Trung binh két qua HbA ¢ gilra phuong phap HPLC va CE (%)

7

Biéu do 1. Biéu d6 Bland-Atman so sanh d6 twong hop trong toan nghién ciru
Nhan xét: Cap phuong phap HPLC va CE ¢6 két qua phén tan, xu huéng AHbA1c
tang thuan theo nong d6 va c6 4 mau nam ngoai +1,96SD.
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IV. BAN LUAN
4.1. Dic diém chung ciia mAu nghién ctu

Nghién ctru phan tich 78 miu méau ¢ bat thuong hemoglobin, tudi trung vi 1a 20
(01-70). Qua bang 1 cho thay nhom tudi dugi 20 chiém ty I¢ cao nhét 44,9% va nhom tudi
trén 60 chiém ty Ié thap nhat 7,7%; 34 miu nghién ctru gisi tinh nam chiém ty 1¢ 43,6% va
gidi tinh nir chiém 56,4%. Trong nghién ctiu ctia Gilani M (2020), 100 mau duoc phan tich
68% (n=68) 1a tir bénh nhan nam va 32% la nir [9]. C6 su khac nhau giira nghién ctru nay
va cac nghién ctru khac 1a do dic trung ctia nghién ctru nay thuc hién trén mau cé bat thuong
hemoglobin; Nhom déi twong dén kham, tAm soat cac bénh Iy huyét hoc & do tudi thip; Va
do chon mau thuan tién nén ty 1é nam va nir c6 thé khong dai dién cho ty 16 mic bénh trén
thuc té ¢ hai gioi.

Céc chi s6 huyét hoc trong mau nghién ctru da s thap hon so vai khoang tham chiéu
binh thudng, diéu ndy c6 thé 1y giai, do ddi twong mau nghién ctru ¢6 bat thudng hemoglobin
nén kém theo bit thudng vé cac thong s& huyét hoc. Sb lugng trung binh hdng cau (RBC)
1a 5,12+1,11x10'%/L, lugng huyét sic t6 (HGB) 1a 110+27,6g/L, thé tich trung binh hong
cau (MCV) 1a 70,9+9,39fL va luong huyét sic té trung binh trong hong cau (MCH) la
21,7+3,93pg.

Bat thuong hemoglobin trong nghién ctru nay chia thanh 3 nhom: bién thé HbE,
HbH va p-thalassemia. Ty I& HbE 1a 29,5%, HbH 14 16,7% va B-thalassemia 1a 53,8%. Két
qua duoc trinh bay cu thé tai bang 3. Ty 1& HbE trong nghién ciru nay twong dong véi nghién
ctu cua tac gia Klingenberg O (2017) [12].

4.2. So sanh d§ chénh va dj twong hgp vé két qua dinh lwgng HbAlc giira hai
phwong phap

Qua nghién ciru nay, chung t6i da ghi nhan d6 chénh léch I6n vé két qua HbAlc va
khong c¢6 su tuong hop gitra phuong phap HPLC va CE.

Do chénh léch két qua HbAlLc giira phuong phap HPLC va CE 1a -0,83+1,19(%),
két qua dinh luong HbA1c cua phuong phap HPLC thap hon so véi phuong phap CE trong
toan nghién ctru va trong tit ca cac nhém. Trung binh HbAlc ciia hai phuong phap khac
biét co y nghia thong ké (p<0, 05). Theo nghién ciru cua Herpol M (2016), phan tich so sanh
HPLC va CE trong nhém c6 bién thé HbD va HbE d6 chénh tir -2,2 dén 0,9 (%) [10]. Nghlen
ctru ciia Altawallbeh G (2020), thi phuong phap HPLC trao d6i ion phén tich dugc cac bién
thé HbC, HbS, HbE va HbD c6 d chénh véi phuong phap khac khoang -0,39% dén 1,9%
[5]. Nhu véy, nghién ctu cua ching toi cling twong dong Vi cac nghién ctiru khac khi phan
tich so sanh HbA 1¢ trén mau bénh hemoglobin.

Trong nhom HbE, AHbAlc=-1,84+1,43(%), két qua HbAlc bang HPLC thap hon
CE dang ké. Khi quan sat biéu d6 phan tich bang phuong phap HPLC cho thay hai peak
HbAO va HbE c6 phan goc peak chung, doi khi chong 1én nhau. Két { qua HbAlc la ty s6
phan trim giita peak HbAIc va tong peak HbAO+HbA1c, do trong mau c6 HbE lam nhiéu
peak HbAO gay ting gia. Diéu nay 1y giai tai sao két qua HbAlc qué thap khi co HbE. Két
qué nay ciing phii hop véi nghién ciru cua tac gia Klingenberg O (2017), tac gia da két luan
phuong phap HPLC (may Tosoh G7) c6 két qua HbA 1c qué thap khi c6 bién thé HbE [12].

Theo chuong trinh Qudc gia vé chuan hoéa Glycohemoglobin (National
Glycohemoglobin Standardization Program-NGSP), sai sé tong thé cho phép cua HbAlc
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<6%. Phan tram trung binh su khac biét AHbALc véi trung binh két qua giira hai phuong
phap HPLC va CE 1a 17,9% >6%, nén hai phuong phap HPLC va CE khong tuong hop véi
nhau (bang 5).

Trong y hoc, khi so sanh két qua gitra 2 phwong phap do ludng thudng sir dung biéu
dd “Bland-Altman” [7]. Biéu d6 1 “Biéu d6 Bland-Atman trong toan nghién ctru” cho thy:
Trung binh sy khac biét AHbA ¢ (HPLC va CE) c6 gia tri l6n -0,83%+1,19(%). C6 4 mau
nam ngoai khoang tuong hop +1,96SD, chiém ty 1& 5,13%. Quan sét biéu d6 Bland- Altman
cho thdy do chénh léch giita CE va phuong phap HPLC c6 xu huéng tang khi nong do
HbA ¢ ting 1én. Nghién ctru nay cta ching tdi cing twong déng véi nhiéu nghién ciru khac
trén thé gioi va Viét Nam [7], [10], [14].

Nghién ctru caa Ke P (2017), phan tich 98 mau thalassemia bang dién di mao quan
va cho két qua tot [11]. Pdng thoi, biéu d6 phan tich tim soat dugc cac dai bat thuong cua
hemoglobin. Qua nghién ctru ctia ching t61, mac du hai phuong phéap cé do twong hop kém
nhung chiing toi nhan thay rang wu diém khi phan tich bang dién di mao quan 1a c6 cac dinh
peak 13 rang, phan tach dugc mot sé bién thé hemoglobin trong miu mau, dic biét 1a HbE.

V. KET LUAN

Phan tich 78 mau mau tudi trung vi 1a 20 (01-70); gidi tinh nam chiém 43,6% va nit
chiém 56,4%; RBC 1a 5,12+1,11x10'%L, HGB 1a 1 10+£27,6g/L, MCV 1a 70,9+9,39fL. va MCH
13 21,7+3,93pg; c6 23 mau HbE, 13 mau HbH va 42 mau p-thalassemia. Phuong phép sic ky
long hiéu nang cao trao d6i ion va dién di mao quan c6 do chénh léch két qua trung binh -
0,83=1,19(%), va khong twong hop trong xét nghiém HbA1c trén mau mau bénh hemoglobin.
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