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Tom tit:
Muc tiéu: Xac nhén gia tri sir dung va khoang tham chiéu ciia phwong phap dinh
lwong HbA; (huyét sic tdo A2), HbF (huyét sic t6 bao thai) & nguwoi trén hé thong
dién di huyét sic t6 mao quan MINICAP Flex Piercing tai Bénh vién Pa khoa tinh
Tuyén Quang nim 2026. Poi twong va phwong phap nghién ciru: Nghién ctru két
hop thuc nghiém phong xét nghiém theo hwéng din CLSI EP15-A3, CLSI EP06
va mo ta cit ngang trén 40 ngudi trwéng thanh khée manh (18-60 tudi) dé xac nhén
khoang tham chiéu theo CLSI EP28-A3c. Két qua: P chum ciia hé thong dat yéu
ciu, v6i hé s6 bién thién (CV%) vé @6 lap lai va do tai 1ap é hai mirc ndi kiém doi
v6i HbA, déu dwéi 2,13%; ddi véi HbF, CV% & mirc ndi kiém bénh 1y duy nhat
déu duéi 0,62%. Do chéch (Bias%) ciia %HbA; tir 1,00 dén 2,73%, nam trong giéi
han cho phép (< 2,90%); Bias% ciia %HbF 1,48%. Khoéng tuyén tinh dwoc xac
nhéan tir 2,80-6,55% véi HbA; (R*=0,9983); 0,00-26,35% va&i HbF (R*=0,9988). Trén
40 nguoi khée manh, 100% két qua nim trong khoang tham chiéu du Kkién ciia nha
san xudt. Két luin: Phwong phap dinh lwong HbA: va HbF trén hé théng
MINICAP Flex Piercing dap wng cac tiéu chi vé hiéu ning phan tich va phu hop
trién khai trong diéu ki¢n phong xét nghiém hién tai. Khoang tham chiéu du kién
phit hop véi nhém doi twong nghién ciru, c6 thé ap dung tai Bénh vién Pa khoa
tinh Tuyén Quang.
Tir khda: dién di mao quan, huyét sic t6 A2, huyét sic té bao thai, khoiang tham
chiéu, MINICAP Flex Piercing, xdc nhin gia tri sit dung.
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Abstract:

Objective: Verification of analytical performance and reference intervals of HbA;
and HbF in adults using the MINICAP Flex Piercing capillary hemoglobin
electrophoresis system at Tuyen Quang Provincial General Hospital in 2026.
Subjects and Methods: A combined study was conducted, including a laboratory
experimental evaluation following CLSI EP15-A3 and CLSI EP06 guidelines,
together with a cross-sectional study involving 40 healthy adults aged 18-60 years
to verify reference intervals according to CLSI EP28-A3c¢. Results: The analytical
precision of the system met the predefined acceptance criteria, with repeatability
and within-laboratory reproducibility coefficients of variation (CV%) below
2.13% for HbA: while the CV% for HbF at the single pathological control level
was below 0.62%. The bias of HbA; ranged from 1.00 to 2.73%, remaining within
the allowable limit (<2.90%), while the bias of HbF was 1.48%. The verified linear
analytical ranges were 2.80-6.55% for HbA2 (R?>=0.9983) and 0.00-26.35% for HbF
(R?>=0.9988). Among the 40 healthy participants, all results (100%) fell within the
manufacturer’s proposed reference intervals. Conclusions: The HbA; and HbF
quantification method on the MINICAP Flex Piercing system demonstrated
acceptable analytical performance for routine laboratory use. The verified
reference intervals are suitable for the local study population and applicable at
Tuyen Quang Provincial General Hospital.

Keywords: capillary electrophoresis, hemoglobin A2, hemoglobin F, MINICAP
Flex Piercing, method verification, reference interval.
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1. Pit van dé

Theo Higgs va cong su (2012), thalassemia 1a mot trong nhitng bénh di truyén
phd bién nhit trén thé gi6i, véi it nhat 60.000 trudng hop bi anh hudng ning duge sinh
ra moi nam [1]. Tai Viét Nam, Thalassemia d dugc ghi nhan trén pham vi toan quéc
v6i ty 16 mang gen chung trong cong dong 1én t6i 13,8%, twong dwong véi khoang 13-
14 triéu ngudi mang gen di truyén [1]. Ngudi bénh thé ning phai d6i mit véi quy trinh
truyén mau va thai sit sudt doi, lam suy giam chat luong cudc song va kiét qué kinh té
gia dinh. Dic biét, tai cac tinh mién nui phia Bic, ty 16 mang gen & cic cong dong dan
tdc thiéu sd nhu San Chay, Tay, Dao ghi nhan mirc rat cao, dao dong tur 25,46 dén 31,7%,
theo nghién ctru cia B.Q. Khanh va cs (2021) [2]. Tai Tuyén Quang, theo N.H. Dao va
cs (2021) [3] cac s6 lidu sang loc tién hon nhan ghi nhan ty 18 mang gen Thalassemia tai
mot s6 dia phuong 1én dén 34,6%, dat ra yéu cau cap thiét vé ning luc sang loc chinh
X4c tai tuyén y té tinh.

Trong quy trinh tAm soat va dinh huéng chan doan B-thalassemia, viéc dinh lwong
cac phan doan huyét sic t6 HbA» va HbF giir vai tro quyét dinh 1am sang. D6i véi nguoi
mang gen B-thalassemia thé di hop tir, gia tri %HbA, ting trén ngudng cat sinh 1y 3,5%
1a ddu 4n kiéu hinh dic trung quan trong nhét. Hién nay, Bénh vién Da khoa tinh Tuyén
Quang di dwa vao van hanh hé théng dién di mao quan MINICAP Flex Piercing (Sebia,
Phép) nham tu dong hoéa quy trinh phan tich thanh phan huyét sac t5. Nha san xuét cong
bb khoang tham chiéu d6i voi HbAx 13 2,2-3,2% va HbF <0,5% dua trén quan thé ngudi
nudc ngoai, déng thot khuyén cdo cac phong xét nghiém can thuc hién x4c thuc lai hiéu
nang phan tich phu hop véi diéu kién thyc té.

Theo yéu cau nghiém ngit cia tiéu chuin chat lugng ISO 15189:2022 va hudng
dan quan 1y chat lugng hién hanh, trude khi ap dung mot phwong phéap xét nghiém dinh
luong vao phuc vu 14m sang thudng quy, phong xét nghiém bét budc phai cung cap bang
chtng khach quan ching minh phuong phéap dat duoc cac thong sé k¥ thuat cong bo.
Xuét phat tir co s& thyc tién do6, chiing toi thuc hién dé tai nay véi hai muc tiéu cu thé:
(1) Xéac nhan gia tri sit dung ctia xét nghiém dinh luong HbA, va HbF trén hé thong
MINICAP Flex Piercing qua cac thong s6 d6 chum, do chéch va khoang myén tinh; (2)
Xac nhan khoang tham chiéu ciia HbA> va HbF & ngudi trudng thanh trén hé thong
MINICAP Flex Piercing tai Bénh vién Da khoa tinh Tuyén Quang nam 2026.

2. Pbi twong va phwong phap nghién ciru
2.1. Thiét ké nghién ciru
Nghién ctru duoc thiét ké két hop hai giai doan:

- Nghién ciru thyc nghiém danh gia hiéu nang thiét bi trong phong xét nghiém
tuan thi hudng dan CLSI EP15-A3 (2014) [4] va CLSI EP06 (2020) [5] (cho muc tiéu
1).
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- Nghién ctru mé ta cit ngang chon mau thuén tién c6 sang loc tiéu chuan dé xac
nhan khoang tham chiéu theo chuan CLSI EP28-A3c (2010) [6] (cho muc tiéu 2).

2.2. Pia diém va thoi gian nghién ciru

Nghién ctru tién hanh tai Khoa Huyét hoc - Truyén mau, Bénh vién Da khoa tinh
Tuyén Quang. Thoi gian thu thap sé liéu thuc nghiém va miu bénh pham dién ra tir ngay
25/05/2026 dén ngay 10/06/2026.

2.3. Vit liéu va doi twong nghién ciru

Vat liéu thue nghiém (muc tiéu 1): St dung cac mau nodi kiém thwong mai chinh
hang Sebia con nguyén han sir dung, bio quan nghiém ngit ¢ nhiét 46 2-8°C. Bao gom:
Mau n6i kiém mirc binh thudng (Normal HbA, Control) va mau ndi kiém mtc bénh 1y
(Pathological HbA» Control, Hb AFSC Control). Cac mau nay duoc phéi tron theo cac
ty 1& xac dinh dé danh gia khoang tuyén tinh.

+ Normal HbA, Control: Nha san xudt Sebia; phan phdi: Cong ty TNHH Thiét
biy té Anh Phat; Lot: 04053/**; han st dung: 2027/01.

+ Pathological HbA» Control: Nha san xuat Sebia; phan phdi: Cong ty TNHH
Thiét bi y té Anh Phat; Lot: 04025/**; han st dung: 2029/01.

+ Hb AFSC Control: Nha san xuat Sebia; phan phdi: Cong ty TNHH Thiét bi y
té Anh Phat; Lot: 12055/54; han sir dung: 2029/04.

Poi twong nghién ciru (muc tiéu 2): Ngudi truong thanh dén kham strc khoe tai
Bénh vién Pa khoa tinh Tuyén Quang nam 2026.

Tiéu chuan lya chon: Tudi tir 18-60; kham 1am sang hoan toan binh thudng; cic
chi sd xét nghiém huyét hoc va sinh héa nim trong dai sinh 1y binh thuong bao gdm
luong huyét sic t6 Hemoglobin (HGB), thé tich khéi hong cau MCV>85 fl, lugng huyét
sdc t6 trung binh hong cau MCH>28 pg, dai phan bd kich thudc hong ciu RDW-CV
binh thuong, Ferritin binh thuong, Glucose mau binh thuong.

Tiéu chuan loai trir: C6 tién sir bénh 1y huyét hoc hodc truyén mau trong vong 3
thang, phu nit dang mang thai, tinh trang thiéu sat (Ferritin giam), rdi loan dudng mau,
phat hién cac phan doan hemoglobin bat thudng trén dién di huyét sic t6 hodc tiéu ban
dién di khong dat tiéu chuan k¥ thuat.

2.4. C& mdu va phwong phdp chon miu

Muc tiéu 1: Do chum (d¢ tai 1ap) va do chéch: thuc hi¢n theo CLSI EP15-A3, st
dung 2 mtrc miu ndi kiém, méi mirc chay 5 lan/ngay trong 5 ngay, thu dugc 25 két qua
cho mdi mirc, tong cong 50 két qua do. D6 1ap lai thuc hién theo CLSI EP15-A3 (2014)
[4], st dung 2 mirc mAu ndi kiém, mdi murc chay 25 lan/ngdy. Khoang tuyén tinh: thuc
hién theo CLSI EP06, st dung 5 muc néng do duoc tao tr mau ndi kiém mirc binh
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thudng va bénh 1y, mdi mire do 2 1an 13p lai, tong cong 10 két qua do cho mdi thong sd.

Muc tiéu 2: Theo CLSI EP28-A3c (2010) [6], khi x4c nhan khoang tham chiéu
d3 o sin, tbi thiéu can 20 ca thé tham chiéu cho mot khoang tham chiéu. Trong nghién
clru nay, theo nha san xuét Sebia (2020) [7] cong bd 1 khoang tham chiéu HbA, va 01
khoang tham chiéu HbF cho nguoi trudng thanh. Vi vay, nghién ctru lya chon 40 nguoi
truong thanh khoe manh khong nham thiét 1ap khoang tham chiéu méi ma nham xéc
nhan kha ning ap dung khoang tham chiéu du kién trong diéu kién phong xét nghiém
tai don vi.

2.5. Trang thiét bj va ky thudt xét nghi¢m

Hé thong phan tich chinh 13 mdy dién di mao quan tu dong MINICAP Flex
Piercing (Sebia, Phap) két hop bo kit hoa chat MINICAP Hemoglobin(E). Quy trinh van
hanh, bao dudng dinh ky bang dung dich chuyén dung CapiClean tuan thi nghiém ngit
tai liéu kiém soat ma sé HH.KT28 cua khoa. Cac xét nghiém sang loc nén tang duoc
thuc hién dong bo trén hé théng may dém té bao Cell-Dyn Ruby (HGB, MCV, MCH,
RDW-CV) va mdy phan tich héa sinh/mién dich AU480/AU680/DxI800 (Ferritin,
Glucose).

2.6. Tiéu chi chép nhin hiéu néing va cong thivc théng ké

Do chum: Hé s6 bién thién thuc té ctia phong xét nghiém CVexn (%) nhé hon
hoic bang hé s6 bién thién cong bd ctia nha san xuat CVusx (%) ghi trén tai liéu hudng
dan str dung cua vat lidu kiém ching: CVexn (%)<CVnsx (%)

DJ chéch: Tinh toan theo cong thirc:

- Pbi véi HbA,, tiéu chi dat yéu cau khi |Bias%]| <2,90% dua trén spec chat lugng
bién thién sinh hoc Westgard/Ricos.

- Pbi voi HOF, do chua co spec sinh hoc d@)ng thuan, gioi han Allowable Bias%
duoc thiét 1ap chat ché truc tiép tur dai gidi han chép nhan cua 16 mau QC thuc té su
dung. Cach tinh nhu sau: Allowable Bias (%)=[(Gi61 han trén ctia QC - Gia tri dich)/Gia
tr1 dich]x100 hodac Allowable Bias (%)=[(Gia tri dich - Gidi han dudi cia QC)/Gia tri
dich]x100.

Lot héa chét su dung trong nghién ctru: Hb AFSC Control, Lot 12055/54; han st
dung: 2029/04. Dai gi6i han chip nhan ciia nha san xuét cung cap: 26,5%+2,7.

Céch tinh: [(26,5+2,7)-26,5]/26,5x100=10,19%

Nhu vay: |Bias%|<10,19%.

Do tuyén tinh: Pat yéu cau khi hé sb xac dinh hdi quy tuyén tinh bac nhat dat
R?>0,990 (hé $6 tuong quan Pearson 7>0,995) va ty 1€ sai khac phén tram (deviation) tai
tat ca cac diém tron trung gian so véi ky vong 1y thuyét pha loing khong vuot qua gisi
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han sai s6 cho phép 1am sang 13 10,0%.

Xéc nhan khoang tham chiéu: Pat yéu cau khi c6 khong qua 10% sb ddi twong
khoe manh khao sét (twong duong <4/40 mau) ndm ngoai gi6i han tham chiéu dy kién
1am méc (HbA»: 2,2-3,2%; HbF: <0,5%).

2.7. Dao dirc trong nghién ciru

Pé cuong nghién ctru di thong qua Hoi dong Pao dirc trong nghién ciru y sinh
s6 153/2026/YTCC - HD3 ngay 15 thang 5 nim 2026 cia Trudng Dai hoc Y té Cong
cong va duoc Ban Giam dbc Bénh vién Da khoa tinh Tuyén Quang phé duyét. Béi tuong
tham gia nghién ctru duoc giai thich day du y nghia 1am sang va tu nguyén ky phiéu cam
doan déng y. Toan by thong tin ca nhan va dit li¢u hanh chinh dugc ma hoa bao mat
tuyét doi, luu giir an toan bang hé thong ma héa chuyén biét.

3. Két qua nghién ciru
3.1. Két qua kiém tra xdc nhén gid tri siv dung ciia phwong phdp (muc tiéu 1)
3.1.1. Két qua xdac nhdn do chum

Bing 1. Két qua danh gia d6 Lip lai (Repeatability) cia %HbA: va %HDbF trén
miu ndi kiém.

Chi <6 Micndi  Gid tri S CV.% quan  CV,% cong bd/tiéu chi Kbt ludn
kiém trung binh sat dwoc chip nhin (CVxsx) :
Binh 25 281 0,06 2,13 8,93 Pat
thuong

%HbA,
Bénh Iy 25 6,58 0,06 0,84 7,14 Dat

%HbF Bénh Iy 25 26,11 0,16 0,62 5,09 Dat

Két qua bang 1 cho thdy CV, quan sat caa HbA, dao dong 0,84-2,13% va HbF 1a
0,62%, déu thép hon tiéu chi chép nhan ctia nha san xuit.

Bang 2. Két qua danh gia dé tai lip (Within-Lab Precision) ciia %HbA: va %HbF

trén mau ngi kiém.

CV.i % cong bb/tiéu

. Mikc ndi Gia tri t CVu® . Két
Chi so ‘;rc not n ‘la Tjtrung SD , /% quan chi chap nhan ?
kiém binh sat dwoc : luin
(CVnsx)
Binh
. 25 2,77 0,05 1,65 8,93 DPat
thuong
%HbA,
Bénh ly 25 6,49 0,10 1,56 7,14 DPat
%HDbF Bénh ly 25 26,31 0,16 0,59 5,09 DPat
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Két qua ¢ bang 2 cho thdy, trong diéu kién danh gia do tai 1ap (n=25), hé thong
ghi nhan ddi voi %HbA, gia tr1 CV% quan sat dugc & muc binh thuong la 1,65% va &
mirc bénh 1y 1a 1,56% déu thap hon gidi han cho phép. D6i véi %HbF, hé s bién thién
tai lap dat 0,59%, thép hon mc tiéu chuén 5,09%.

3.1.2. Két qud xdc nhédn dé chéch

Biang 3. Két qua xac nhin do chéch ciia %HbA; va %HDbF trén miu ndi kiém.

Gi6i h )
o Mikc ndi Gid tri trungbinh  Gidtri P chéch torhan ét
Chi so .2 , , e K Bias%  chap nhan "
kiém quan sat dugc dich tuyét doi (CVsx%) luan
Binh
! 25 2.77 2,80 0,03 1,00 2,90% Pat
thudng
%HbA
U Benhly 25 6,47 6,30 0,17 273 2,90% Pat
%HbF Bénhly 25 26,11 26,50 0,39 148 10,19% Pat

Tai bang 3, két qua danh gia 46 ding thong qua mau kiém chuin (n=25) cho thay
do 1éch (Bias%) cua HbA> dat 1,00 va 2,73%, déu nam trong gidi han chép nhan cho
phép 1a + 2,90%. P6i véi HbF, gia tri Bias% ghi nhan 1a 1,48%, giéi han chap nhan

10,19%.

3.1.3. Két qua xdc nhén khodng tuyén tinh

Bang 4. Két qua danh gia khoang tuyén tinh ciia HbA..

Mikc ndng T)’: 1€ binh thwong: Gia tri ky Lin1 Lin2 Gia tri trung binh Sai khac
do mau bénh ly vong quan sat dwgc (%)
L1 100:0 2,80 2,8 2,8 2,80 0,00
L2 75:25 3,74 3,7 3,7 3,70 1,07
L3 50:50 4,68 4,7 4,7 4,70 0,43
L4 25:75 5,61 5,8 5,7 5,75 2,50
L5 0:100 6,55 6,5 6,6 6,55 0,00

Két qua bang 4 khao sat dai pha lodng 5 mtrc ndng do (tir L1 dén L5) ctia %HbA
cho thy, tai cac murc ndng do trung gian, ty 1 sai khac phan trim 1a khong dang ké, v6i
muc sai khac 16n nhét ghi nhéan dugc chi 1a 2,50% tai muc L4 (ty 1€ 25:75).

Biang 5. Két qua danh gia khoang tuyén tinh ciia % HbF.

N!l'rc Ty 1€ binh~ Gia tri ky An1 Lin 2 Gia tri trung binh  Sai khac
nong d0  thwong:mau bénh ly vong quan sat dwoc (%)
L1 100:0 0,00 0 0 0,00 0,00
L2 75:25 6,59 6,9 7,1 7,00 6,26
L3 50:50 13,18 14,0 13,7 13,85 5,12
L4 25:75 19,76 19,4 19,6 19,50 1,33
L5 0:100 26,35 26,3 26,4 26,35 0,00
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Két qua khao sat & bang 5 cho thay, dai pha lodng 5 mtic ndng d6 (tir L1 dén L5)
d6i voi chi s& %HDF trén hé thong dién di mao quan MINICAP Flex Piercing cho théy,
cac gia tri trung binh quan sat dugce bam rét sat chudi gia tri ky vong 1y thuyét. Tai cac
murc ndng d6 trung gian (L2, L3, L4), ty 1é sai khac phan trim dao dong & muc thap tir
1,33 dén 6,26%, trong do sai khac 16n nhét ghi nhan duogc 1a 6,26% tai mac L2 (ty 1€
75:25).

Bang 6. Tém tit két qua xac nhan khoang tuyén tinh ciia phwong phap.

X Phwong trinh hoi Sai khac 16n nhét Khoéng tuyén tinh P
Chi so R? i - Ket lugn
quy (%) xac nhin duge )
%HDbA, y=1,019x-0,066 0,9983 2,50 2,80-6,55 DPat
%HDbF y=0,99x+0,298 0,9988 6,26 0,0-26,35 DPat

Béng 6 két qua tom tat cho thdy, ca hai chi sd khao sat 1a %HbA: va %HbF déu
thoa man toan bd cac tiéu chi chép nhén vé do tuyén tinh.

Cac phuong trinh hdi quy dugc trinh bay théng nhat véi dit liéu vé biu do; R2
ctia ca hai chi s6 déu >0,990 va sai khac tai cac mirc phéi tron nam trong gioi han +£10%.

Tuyen tinh HbAz
7 -
-
-
-
6,5 y=1,019x-0,066 o0
R*=0,9983 o -
— J‘f
$ 6 = -
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£ e
5 551 L
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=] #
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- -
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'..rf » Gla tr| quan sit trung binh
- == Hél quy tuydn tinh
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Gia tri ky vong (%)

Biéu dd 1. Méi twong quan giira gia tri ky vong va gia tri quan sat dwoc ciia HbA
Biéu d6 1 dién giai mdi twong quan giira gia tri ky vong va gia tri quan sat trung binh.
Phuong trinh hoi quy tuyén tinh 1a y=1,019x-0,066 vé&i hé s6 xac dinh R2=0,9983, cho
thdy gia tri quan sat phu hop rat t6t v6i gia tri ky vong va phuong phap c6 tinh tuyén
tinh cao trong khoang néng do duoc danh gia.
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Biéu dd 2. Méi twong quan giira gia tri Ky vong va gia tri quan sat dwoc ciia HbF

Biéu d6 2 dién giai mdi twong quan chit ché giira gia tri ky vong va gia tri quan sat duoc
cua %HDbF, phuong trinh y=0,99x+0,298 véi R?=0,9988.

3.1.4. Tong hop két qua kiém tra xdc nhén gid tri siv dung

Bang 7. Tong hop két qua kiém tra xac nhin gia tri sir dung ciia phwong phap.

Noi dung danh gia %HbA2 %HbF Két luan chung
Do chum Pat Dat bat
Do chéch Pat Pat Pat
Khoang tuyén tinh Dat Dat Dat

Két qua bang 7, tat ca cac ndi dung danh gia bao gdm: PO chum (d6 lap lai, do
tai lap), Po chéch (46 dung) va Khoang tuyén tinh thyc nghiém cua ca hai thanh phan
huyét sac té déu dap Gmg céc tiéu chi chip nhan di dé ra. Két luan: Phuong phéap dién
di mao quan trén hé théng MINICAP Flex Piercing dat gia tri sir dung va du diéu kién
trién khai xét nghiém 1am sang (dat).

3.2. Két qua: Xdc nhgn khodng tham chiéu ciia %HbA; va %HbF ¢ ngwoi
truong thanh khoe manh

3.2.1. Pdc diém chung ciia doi twong nghién ciru
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Bing 8. Pic diém chung ciia d6i twong nghién ciru.

Pic diém S6 lwong/Gia tri Ty 18 (%)
Téng sé déi twong nghién ciru 40 100
Nhém tudi

18-29 tudi 24 60,0
30-39 tudi 7 17,5
40-49 tudi 7 17,5
>50 tudi 2 5,0
Tudi trung binh+SD 30,88+10,08

Tudi trung vi 27

Tudi nhé nhat - 16n nhat 18-60

Gioi tinh

Nam 20 50,0
Nir 20 50,0

Bang 8 cho thay, ddi tuong nghién ctru gdm 40 nguoi trudng thanh, tudi trung
binh 14 30,88+10,08 tudi, tudi trung vi 1a 27 tudi, dao dong tir 18 dén 60 tudi, chiém ty
1é cao nhét vé&i 60,0%. VE gid1 tinh, ty 1€ nam va nir tuong duong nhau, mdi nhém gém
20 ngudi, chiém 50,0%.

Bang 9. Két qua cac chi so sang loc cia doi twgng nghién ciru.

Chi sb Chung (n=40) Nam (n=20) Nir (n=20)

HGB (g/l) 141,1+10,8 149,8+6,2 132,4+6,3

MCV (fl) 89,8+2,5 89,4+2,3 90,2+2,7

MCH (pg) 29,8+1,3 29,9+1,5 29,6+1,1
RDW-CV (%) 13,140,7 13,4+0,7 12,9+0,7
Ferritin (ng/ml) 95,8+£10,2 101,7+10,1 90,0+6,3
Glucose (mmol/1) 5,3+0,6 5,4+0,5 5,3+0,6

HbA; (%) 2,73+0,26 2,66+0,23 2,80+0,26

HbF (%) Khoéng phat hi¢n Khong phat hié¢n Khong phat hi¢n

S liéu khao sat cac chi sd co ban cia dbi teong nghién ctru & bang 9 cho thiy,
quﬁn thé mau co dic diém huyét hoc va sinh hoéa 6n dinh, nim trong gioi han sinh ly
binh thuong. Cu thé: Luong huyét sic t6 trung binh (HGB) dat 141,1+10,8 g/1; thé tich
khéi hong cau (MCV) dat 89,842,5 fl; lwong huyét sic té trung binh hong cau (MCH)
dat 29,8+1,3 pg; dai phan bd hong cau (RDW-CV) tép trung & muc 13,120,7%. Cac chi
sb sinh héa bao gém Ferritin du trr dat 95,8+10,2 ng/ml; glucose mau dat 5,3+0,6
mmol/l. Gia tri HbA> & nit cao hon nhe so v&i nam, nhung khéc biét chua c6 y nghia
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thong ké trong ¢& mau nghién ctru (Mann-Whitney, p=0,091); do vay chua c6 co so tach
khoang tham chiéu riéng theo gioi.

3.2.2. Két qua dinh lwong %HbA> va %HDF & nhém doi twong nghién civu
Bang 10. Phan bd gia tri %HbA: va %HDbF & nguoi trwéng thanh khée manh.

Chi sb Trung binh+SD Trung vi Min - Max
%HbA, 2,73+0,26 2,7 2,30-3,20
%HbF Khong phat hién Khong phat hién Khong phat hién

Két qua cua bang 10 dinh luong thanh phan huyét sic td cho thiy, & nhom dbéi
tugng khoe manh ghi nhan ty 1¢ phan bé tap trung. Trong do6, chi sé %HDbA o gia tri
trung binh dat 2,734+0,26%, gia tri trung vi 1a 2,7% va dai dao dong thuc té nam trong
khodng tir 2,3 dén 3,2%. Dbi vai chi s6 %HDF, toan bd cac gia tri thu dugc khong ghi
nhan truong hgp ngudi khdée manh binh thuong nao c6 HbF.

Phan bé gia tri %HbA, & nhém nghién ciru
10

Mean = 2,73 Chisé Gia tri
9 n 40
8 Mean 2,73
sD 0,26
7 Median 2,70
6 Min 2,30
0 Max 3,20
(]
c 3
<«
-

2,2 23 24 25 2,6 2,7 2,8 2,9 3,0 31 3,2 33
%HbA,

Biéu d6 3. Phan bb gia tri %HbA, & nh6m nghién ctru.

Biéu do 3 phan bd gi tri %HbA, ctia 40 di twong nghién ctru cho thay, cac gia
trj tap trung chu yéu trong khoang tir 2,5 dén 3,0%, véi gié tri trung binh 13 2,73+0,26%,
khong ghi nhan gia tri ngoai lai rd rét va phi hop véi khoang tham chiéu thuong gip o
nguoi truong thanh binh thuong.

Bang 11. Két qua kiém tra dir liéu va wéc tinh khoang tham chiéu ciia %HDbA va
%HDEF.

Noi dung danh gia %HDbA: %HbF

S6 lwong miu nghién ctru (n) 40 40

S6 ngoai lai 0 Khong phat hién
Trung binh+SD 2,734+0,26 Khoéng phat hién
Trung vi 2,70 Khoéng phat hién

11
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Gia tri nho nhat - 16n nhét 2,30-3,20 Khong phat hién
Shapiro-Wilk 0,950 Khong tinh
p-value 0,076 Khong tinh

Nhan xét phan phdi Phan phdi gan chuan Khong tinh
Phuong phap udce tinh KTC Trung binh +1,96 SD Gidi han mot phia
KTC udc tinh tir dir liéu nghién ctru 2,22-3,24% <0,5%

Két qua bang 11 cho thay, dit liéu %HbA, khong ghi nhan gia tri ngoai lai. Két
qua kiém dinh Shapiro-Wilk cho %HbA> c6 W=0,950 va p=0,076>0,05 cho thdy, dit
liéu phan phdi gan chuan. Do d6, khoang tham chiéu wéc tinh ciia %HbA> duoc xéac
dinh theo phuong phap trung binh +1,96SD, dat 2,22-3,24%.

Déi v6i %HDF, toan bo 40 mau nghién ciru khong phat hién duoc theo ngudng
bo céo ctia hé théng vi vay khong phut hop dé kiém dinh phan phdi chuin bang Shapiro-
Wilk hoic x4c dinh khoang tham chiéu hai phia. Két qua %HbF duoc dién giai theo gidi
han tham chiéu mot phia, pht hop v6i khoang tham chiéu du kién <0,5 %.

3.2.3. Két qua xdc nhdn khodng tham chiéu ciia %HbA> va %HbF

Bang 12. Két qua xac nhan khoing tham chiéu ciia %HbA va %HDbF.

Chi s KTC du ki S6 miu ngoai Ty 1& ngoai KTC Két 1ua
180 w Kién n z et luan
: KTC dy kién (%) :
%HDbA, 2,2-3,2% 40 0 0 Phu hop
%HbF <0,5% 40 0 0 Phu hop

Két qua bang 12 cho thiy, toan bd 40/40 mau (100%) co gia tri %HbA> nam
trong khoang tham chiéu du kién 2,2-3,2% va 40/40 mau (100%) cé gia tri %HbF dudi
0,5%. Khong ghi nhan trudng hop ndo nam ngoai khoang tham chiéu ddi véi ca hai chi
50.

4. Ban luan

Két qua nghién ctru cho thay, hé théng dién di huyét sic té mao quan MINICAP
Flex Piercing dap umg céc tiéu chi xac nhan gia tri sir dung dbi voi xét nghiém HbA va
HbF theo cac huéng dan CLSI EP15-A3 va CLSI EP06. Péi v6i do chum, CV% quan
sat dugc cua HbA> dao dong tir 0,84 dén 2,13%, trong khi HbF dao dong tur 0,59 dén
0,62%, déu thap hon dang ké so véi gidi han chap nhan da xac dinh trude. Két qua nay
tuong doéng voi nghién ctiu cia I Agouti va cs (2013) [8] trén hé Capillarys 2 Flex
Piercing khi ghi nhan CV trong lan chay ctia HbA, dudi 2,13% va CV giita cac 1an chay
dudi 2,5%. Tuong tu, M. Oyaert va cs (2015) [9] khi danh gia hé MINICAP Flex
Piercing ciing ghi nhan d¢ khong chum cua HbA: va HbF khong vuot qua 2,0%. Su
tuong dong nay cho thay k¥ thuat dién di mao quan c6 d6 6n dinh cao va duy tri duoc
hiéu ning phan tich tot trong diéu kién thuce hanh xét nghiém thuong quy.

12
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Do dung ctia phuong phép ciing dat yéu cau khi Bias% ctua HbA» & mirc ndi kiém
binh thudng va bénh 1y 1an luot 1a 1,00 va 2,73%, thap hon gidi han chap nhan 2,9%;
dbi voi HbF, Bias% 1a 1,48%, thép hon nhiéu so véi gi61 han chép nhan cua vat liéu ndi
kiém. Két qua nay cho thdy, sai sé hé théng cua phuwong phap dugc kiém soat tét, gop
phan bao dam do tin cay cta két qua dinh lwong. Diéu nay dic biét c6 y nghia dbi véi
HbA, vi day 1a chi sd dong vai tro trung tim trong sang loc ngudi mang gen P-
thalassemia. Ngay ca nhirng sai 1éch nho quanh ngudng quyét dinh 1am sang ciing co
thé anh hudng dén viéc phan loai dbi tuong sang loc. Két qua nghién ctru cho thiy, hé
théng MINICAP Flex Piercing c6 kha niang duy tri d6 dung phu hop dé phuc vu muc
dich nay.

Panh gia khoang tuyén tinh cho thiy, HbA> c6 phuong trinh héi quy véi
R?=0,9983 trong khoang 2,80-6,55%, trong khi HbF c6 phuong trinh véi R*=0,9988
trong khoang 0,00-26,35%. Sai khac 16n nhat tai cic muc pha loang lan luot 13 2,50%
d6i voi HbA2 va 6,26% ddi voi HbF, déu thap hon ngudng sai sd 1am sang cho phép.
Két qua nay phu hop v6i nghién ctru ctia I. Agouti va cs (2013) [8] khi ghi nhan hé thong
dién di mao quan c6 tinh tuyén tinh tét di voi HbAa va HBF trong céc khoang nong do
¢ y nghia 1am sang. Pong thoi, hé s6 xac dinh déu 16n hon 0,998 cho thiy tin hiéu do
phan anh chinh xéc sy thay d6i nong do thuc té ciia mau, dap ing yéu cau sir dung trong
sang loc va theo ddi cac bénh Iy huyét sic td.

Déi voi khoang tham chiéu, gia tri HbA» & nhom ngudi trudng thanh khoe manh
c6 phan b tuong d6i tap trung véi gid tri trung binh 2,73+0,26%, dao dong tir 2,30 dén
3,20%. Toan bo ddi twong nghién ctru c¢6 két qua HbF dudi gidi han bao cdo/gidi han
dinh luong cta hé thdng. Két qua nay phu hop véi dic diém sinh hoc cia HbA, va HbF
& ngudi truong thanh d3 duoc mé ta trong y van. Két qua kiém dinh Shapiro-Wilk dbi
v6i HbA, cho gia tri W=0,950, p=0,076>0,05, ching té dit liéu c6 phan phdi gan chuan.
Vi vay, viéc udc tinh khoang tham chiéu cua HbA, theo phuong phép trung
binh=+1,96SD 1a pht hop vé mit thong ké. Khoang tham chiéu uéc tinh tir dit liéu nghién
cuu la 2,22-3,24%. Gidi han dudi va gioi han trén ctiia khoang udce tinh cao hon nhe so
v6i1 gid1 han cua khoang tham chiéu dy kién 2,2-3,2% tuy nhién toan b gia tri quan sat
thuc té ctia 40 ddi tugng déu nam trong khoang 2,2-3,2%. Do d6, két qua nay khong dat
ra yéu cau thay d6i khoang tham chiéu dang ap dung, dit liéu nghién ctru ting ho viéc sir
dung khoang tham chiéu HbA 2,2-3,2% trong diéu kién phong xét nghiém hién tai. Ddi
v6i chi s6 HbF, khong phat hién duogc theo ngudng bao cio ctia hé thong & toan bo ddi
tuong nghién ctru. Pic diém nay phu hop voi sinh 1y ngudi truong thanh, khi HbF
thudng ton tai & mirc rat thap hodc khong phat hién duoc bang phuong phap dinh lugng
thuong quy. Do toan bo két qua dudi ngudng phat hién, dit liéu HbF khong phu hop dé
kiém dinh phan phdi chuin hodc xac dinh khoang tham chiéu hai phia bang phuong
phép trung binh+1,96SD hay bach phan vi. Vi vy, viéc dién gidi HbF theo gidi han
tham chiéu mot phia, cu thé 1a <0,5%, 1a phu hop hon véi ban chét sinh hoc va thuc
hanh xét nghiém.
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So v6i1 nghién ctru cua A. Mosca va cs (2013) [10], gia tri HbA» trung binh trong
nghién ctru thép hon nhe so vé1 muc 2,9% duogc bao cao tai quén thé tham chiéu cta tac
gia nhung van nam trong cung khoang phan bd sinh 1y. Sy khéac biét nay c6 thé lién quan
dén dic diém dan sb nghién ctru, yéu t6 di truyén, tinh trang dinh dudng va su khac nhau
giita cac hé thong xét nghiém. Theo P.S. Horn va cs (2003) [11], khoang tham chiéu cta
céc xét nghiém sinh hoc ¢ thé chiu anh hudng béi tudi, gidi, chung toc va dic diém
quan thé, do d6 viéc x4c nhan trén chinh quan thé sir dung 1a can thiét truée khi ap dung
thuong quy.

Két qua xac nhan khoang tham chiéu cho thay, toan bd mau nghién ctru déu nam
trong khoang tham chiéu du kién d6i véi HbA, va HbF, khong ghi nhan truong hop nio
ngoai khoang. Theo tiéu chi chdp nhan dugc xay dung trén co s& huéng dan CLSI EP28-
A3c, két qua nay ung ho viéc tiép tuc sir dung khoang tham chiéu hién hanh trong diéu
kién phong xét nghiém tai thoi diém nghién ciru. Tuy nhién, do ¢& mau tham chiéu con
han ché va dugce lua chon theo phuong phap thuén tién c6 sang loc, phong xét nghi¢m
can tiép tuc theo ddi, tich lily va danh gia bo sung dir liéu ndi bo khi mé rong sé luong
c4 thé tham chiéu. Trong bdi canh Tuyén Quang 14 tinh thudc khu vuc ¢ ty 1é mang gen
bénh huyét sic td tuong ddi cao, viéc bao dam do tin cay cua xét nghiém HbA» va HbF
¢ y nghia thuc tién quan trong d6i voi hoat dong sang loc, phat hién ngudi mang gen
va hd tro chan doan B-thalassemia.

Nghién ctru duogc thuc hién trén mét hé th6ng xét nghiém tai mot don vi voi s6
luong mau xac nhan khoang tham chiéu con han ché va chua danh gia anh hudng cia
nhiéu 16 hoa chit khac nhau. Tuy nhién, cac két qua thu dugc d3 cung cép dit liéu ban
dau vé hiéu nang phan tich cua hé thong MINICAP Flex Piercing trong diéu kién thuc
té tai bénh vién tuyén tinh, lam co s& cho viée trién khai xét nghiém thuong quy va cac
nghién clru mé rong trong tuong lai.

5. Két ludn

Hé thong dién di huyét sac t6 mao quan MINICAP Flex Piercing dat yéu cau xac
nhan gia tri st dung ddi vai xét nghi¢m HbA> va HbF. Do 1ap lai cia HbA> c6 CV% tur
0,84 dén 2,13%, HbF 13 0,62%; d0 tai lap cta HbA, tir 1,56 dén 1,65%, HBF 14 0,59%.
Do chéch ciia HbA, 1an luogt 1a 1,00 va 2,73%, HbF 14 1,48%, déu nam trong giGi han
chap nhan. Khoang tuyén tinh dugc x4c nhén trong dai 2,80-6,55% ddi voi HbA,
(R2=0,9983; sai khac 16n nhat 2,50%) va 0,00-26,35% ddi véi HbF (R2=0,9988; sai khac
16n nhét 6,26%).

O 40 ngudi trudong thanh khoe manh, gia tri HbA» trung binh 14 2,73+0,26%, dao
dong tur 2,30 dén 3,20%; HbF khong phat hién dugc theo ngudng bao cdo cua h¢ théng
& toan bo ddi twong nghién ciru. C6 100% mau nam trong khoang tham chiéu dy kién
d6i v6i ca HbA2 va HBF, dap tmg tiéu chi x4c nhan khoang tham chiéu theo CLSI EP28-
A3c.
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Két qua nghién ctru cung cp bang ching ban dau cho thiy, hé théng MINICAP
Flex Piercing dap tmg céc tiéu chi x4c nhan d3 xac dinh trudc ddi véi xét nghiém HbA»
va HbF tai Bénh vién Pa khoa tinh Tuyén Quang, qua d6 hd tro viéc str dung xét nghiém
trong sang loc va dinh hudng chan doan p-thalassemia tai don vi.
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