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Tém tat

Muc tiéu: Danh gia anh hudng clia qua trinh déng khd va dé 6n dinh sau hoan nguyén trén mau huyét
tuong chira cac théng s6 PT (Prothrombin Time), aPTT (activated Partial Thromboplastin Time), fibrinogen.
Phuwong phap nghién ciru: Nghién cttu thuc nghiém trén mau huyét twong déng kho chira cac thong sé: PT,
aPTT, fibrinogen. Danh gid d6 dong nhat clia cdc mau trong bd mau trude va sau ddng kho, sau dé tién hanh
danh gia anh hudng cta qud trinh déng kho 1&n cac mAu qua phép kiém Paired-samples t-test va danh gia do
6n dinh sau hoan nguyén ctia bd miu theo thoi gian va diéu kién nhiét d6 khac nhau. K&t qua: Mau huyét
twong chira 3 thong s8 PT, aPTT va fibrinogen khéng bi anh hudng dang ké bai qua trinh déng khd, dwoc thé
hién qua cac lan do I3p lai v&i p-value lan lwot 13 0,912; 0,699 va 0,334. Mau huyét twong dong khd sau khi
hoan nguyén dugc bdo quan & nhiét d6 -20°C dat dé &n dinh trong 8 tuan, & 2 - 8°C 6n dinh trong 24 gio,
& nhiét d6 phong thi nghiém én dinh trong 8 gi® vdi ca 3 théng s6 PT, aPTT, fibrinogen. K&t ludn: Qua trinh
dong kho khong 1am thay déi gia tri cac thong s6 PT, aPTT, fibrinogen trong mau huyét twong nén cé thé tng
dung dé san xuat miu ngoai kiém déng mau bang phwong phap dong khd. MAu sau khi hoan nguyén 6n dinh
theo thoi gian trong cac diéu kién nhiét d6 twong (ng, dap ¢ng da diéu kién lwu trir lai mau sau khi mau
dong khé duoc hoan nguyén.

T khéa: déng khé, hoan nguyén, PT, aPTT, fibrinogen.
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Abstract

Objective: To evaluate the effects of lyophilization and post-reconstitution stability of plasma samples
containing PT (Prothrombin Time), aPTT (activated Partial Thromboplastin Time), and fibrinogen parameters.
Research method: Experimental study was conducted on lyophilized plasma samples containing PT, aPTT,
and fibrinogen parameters. The homogeneity of sample set before and after lyophilization was evaluated,
then the stability of the sample set was assessed in variable time and temperature reservation conditions by
Paired—samples t—test. Results: Plasma samples containing 3 parameters PT, aPTT and fibrinogen were not
significantly affected by the lyophilization process, shown through repeated measurements with p-value of
0.912, 0.699 and 0.334 respectively. Lyophilized plasma samples after reconstitution are stored at -20°C to
achieve stability for 8 weeks, at 2 - 8°C stable for 24 hours, at laboratory temperature stable for 8 hours with
all PT, aPTT, and fibrinogen parameters. Conclusion: The freeze-drying process does not change the values of
PT, aPTT, fibrinogen parameters in plasma samples, so it can be applied to produce coagulation proficiency
testing samples by lyophilization. The reconstituted sample is stable in different time and reservation
conditions, met the requierment of reservation condition of reconstituted sample.
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1. DAT VAN DE

DaGi vai Iinh vee xét nghiém y khoa, xét nghiém
déng mau la mot trong nhitng xét nghiém thuong
quy, cac thdng sé xét nghiém déng mau co ban PT
(s), aPTT (s), fibrinogen (g/L) dong vai tro quan trong
trong theo ddi va diéu tri bénh [1]. Song, két qua
cac xét nghiém dong mau PT, aPTT, fibrinogen c6
thé xay ra sai sot & ca 3 giai doan cla qua trinh xét
nghiém: trudc xét nghiém, trong xét nghiém va sau
xét nghiém.

Quyét dinh s& 3148/QP-BYT cha BO Y t€ ban
hanh ngay 07/07/2017, quy dinh cac théng sd PT,
aPTT, fibrinogen thudc danh muc cac xét nghiém lién
thoéng va viéc kiém soat chat lwong xét nghiém déng
mau |a can thiét. Tuy nhién, ti 18 thyc hién ngoai kiém
tra & tuyén quan/huyén thap hon so vdi tuyén Trung
uwong va tinh/thanh phé do chwong trinh ngoai kiém
hién nay & nudc ta phan I6n sir dung sinh phdm cla
nuwdc ngoai, vdi gid thanh cao, viéc trao déi thong tin
trong qua trinh thyc hién ngoai kiém con nhiéu kho
khan. Pong thoi, theo Quyét dinh s6 316/QD-TTg cla
Tha tudng Chinh ph( ban hanh ngay 27/02/2016 vé
viéc Phé duyét dé an tdng cwdng nang luc hé thdng
quan ly chat lwong xét nghiém y hoc giai doan 2016
- 2025, dinh hwdng phét trién dén nadm 2025 cac
Trung tdm Kiém chuan tai Viét Nam phai tw san xuéat
t6i thiu 10 loai mau ngoai kiém.

Do dd, viéc nghién cttu san xuat mau ngoai kiém
cho xét nghiém déng mau tai Trung tdm Kiém chuan
chat luvgng xét nghiém y hoc - Pai hoc Y Dugc thanh
phd HB Chi Minh 1a hét sirc can thiét theo dinh
huwéng phat trién nang cao nang luc cla Trung tam,
ddng thoi dat duoc tinh déc 1ap va chi déng nguén
cung trong nudc. Xac dinh cac tinh chat vé dé 6n
dinh clla mau trwdc va sau qua trinh déng kho ciing
nhu d6 6n dinh cla mau sau khi hoan nguyén rat
quan trong trong viéc lwu hanh mau va trién khai
chuong trinh ngoai kiém sau nay, vi nhitng Ii do trén,
ching tdi tién hanh thuc hién nghién ciru: “Bdnh gid
dnh hwéng cua qud trinh déng khé va dé én dinh
sau hodan nguyén trén mau huyét twong chira cdc
théng sé PT, aPTT, fibrinogen”.

2. Ol TUQNG VA PHUONG PHAP

Chung tbi tién hanh nghién ciru thyc nghiém
trén déi twong 13 mau huyét twong déng khé chira
ba thoéng s6: PT, aPTT, fibrinogen tai Trung tam Kiém
chuan chat lvgng xét nghiém y hoc - Pai hoc Y Duoc
thanh phd H6 Chi Minh. M3u huyét twong dong
khé dugc san xudt tir tdi huyét tuwong tuoi dong
lanh thu nhan tir ngdn hang mau Bénh vién Truyén
mau Huyét hoc thanh phd H8 Chi Minh va thda cac

tiéu chuan sau: dugc diéu ché tir mau toan phan sl
dung chéng déng CPD - A trong vong 6 - 8 gi& sau
l&y mau va dwoc déng lanh ngay & nhiét dé < -25°C;
Mau huyét twong da sang loc cac bénh truyén nhiém
HIV1-2, HBV, HCV, HTLV1-2, giang mai theo thong tu
26/2013/TT-BYT; Tui huyét twong khéng cé mau sac
bat thuong, khong cé van, cuc déng. Mau cd dau
hiéu bi ro ri va mau rd dong trén ba lan sé& duoc loai
khéi nghién ctru.

Theo tiéu chuan ISO 13528:2022 vé “Phuwong phdp
théng ké dung trong thir nghiém thanh thao bdng so
sdnh lién phong thi nghiém” [2], s& lwong mau can
san xuat cho qua trinh nghién ctru dugc tinh nhu sau:

- Banh gia anh huwdng cda qua trinh déng kho [én
cac mau huyét tuong: trudc déng khd can 10 mau,
sau déng kho can 10 mau. Tong s6 lwong mau can 1a
20 mau (a).

- Dénh gia d6 6n dinh sau hoan nguyén (mdi thoi
diém s& lay 3 mau dé danh gid):

+ O nhiét d6 -20°C danh gia trong 8 tuin & 4 thoi
diém (tuan thi 2, 4, 6, va 8): 03 (mau) x 04 (thoi
dié’m),= 12 méu (b,)

+ O nhiét do 2 - 8°C danh giad trong 24 gio & 4 thoi
diém (4 gio, 8 giv, 16 giv, va 24 gid): 03 (mau) x 04
(thoi qiém) =12 mau (b,)

+ O nhiét do phong thi nghiém danh gia trong 8
gior & 3 thoi diém (1 gio, 5 gio, 8 gid): 03 (mau) x 03
(thoi diém) = 9 mau (b,)

- Vay, c& mau trong suét qua trinh nghién ctru 13
[(@) + (b,) + (b,) + (b,)] = 53. Lwa chon xac suat that
lac, sai s6 trong qua trinh thwc hién 1a 10%, nghién
ctu thue hién san xuat 60 mau.

- M6i mau trong qua trinh nghién cru sé duoc do
I3p lai 2 Ian, vAy t6ng s6 lan do 13 53 x 2 = 106 Ian do.

Cac budc dwoc tién hanh trong qua trinh nghién
cru:

- Buéc 1: Tai huyét tuong twoi dong lanh tiép
nhan tr Bénh vién Truyén mau Huyét hoc thanh phd
H6 Chi Minh duoc kiém tra thoa cac tiéu chuin chon
mau.

- Budc 2: Ra dong tui huyét tuong va xét nghiém
kiém tra cac chi s6 chi s6 PT (s), aPTT (s), fibrinogen
(g/L). B6 sung cac chat bao quan HEPES, Glycine,
Sucrose [3], [4].

Cac thong s6 ddng méu PT, aPTT va fibrinogen
duogc do trén hé théng méy Sysmex CS — 2000i. St
dung phuong phdp do quang cho ca 3 théng sé PT,
aPTT, fibrinogen.

- Budc 3: Mau duoc phan phoi déu vao 60 lo
thay tinh, mdi lo cé thé tich 13 2 mL.

- Budc 4: Tién hanh déng khé trong vong 22 - 24
gi®r (khong bao gdbm thoi gian dong lanh mau).
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Qud trinh d6ng khé gbm c¢6 ba giai doan:

+ Giai doan déng lanh: & budc nay, dung dich sé
duwoc lam déng lanh trong ti d6ng, d& dwa nhiét d6
cla né xudéng dudi diém déng bang.

+ Giai doan sy so cap: tinh thé bing duoc tao
ra trong qua trinh déng lanh s& duoc loai bd nho suw
thang hoa. Do d6, dp suat dwoc ha xudng va nhiét
dwoc ting vao san phdm dé nwdc thang hoa.

+ Giai doan sdy th( cap: loai bé cac phan t&r nudce
c6 lién két ion vé&i cac phan t&r khac bang cach ting
nhiét d6 Ién cao hon giai doan sdy so cap, tir d6 cac
lién két gitra san pham va nwdc bi pha va.

Sau khi qud trinh d6ng khé hoan tat, san pham
duoc niém phong chat trong chai, lo. Cé khoang 95
- 99% nudc dugc loai bo khdi dung dich ban dau dé
tao thanh cac tinh thé ran.

- Buwdc 5: Thu miu va dénh gia chat luong mau
dong kho: Chat lwong cac mau huyét twong dong
khé duwoc danh gid theo nhiéu tiéu chi: cdm quan,
dd déng nhat céc chi s6 PT (s), aPTT (s), fibrinogen
(g/L). Dua trén phuong thirc xét tinh 6n dinh cua
mau theo ISO 13528:2022 dé xét dd 6n dinh cla
mau trwdc va sau dong kho.

- Budc 6: Danh gia céc chi s6 nghién ctru: PT (s),
aPTT (s), fibrinogen (g/L) trudc va sau dong kho, do
6n dinh theo thoi gian cla mau sau khi hoan nguyén
& cac diéu kién nhiét do khac nhau: -202C, 2 - 8 2Cva
nhiét d6 phong thi nghiém.

Théng ké va xlr ly sé liéu: tat ca sd liéu duoc
nhap liéu va x Iy bang phan mém Microsoft Excel
2019: sir dung dé phan tich danh gid d6 déng nhat va
dd 6n dinh dya trén ISO 13528:2022 [2]. Phan mém
SPSS 26.0 dwoc dung dé danh gia anh hudng cla
qua trinh déng khoé qua phép kiém Paired—Samples
T-Test.

Mau duoc kiém tra do dong nhat theo hudng dan
clia 1SO 13528:2022, thyre hién vdi 10 mau trudc dong
kho va 10 mau sau déng khd, mbi mau duoc thue hién
chay mady 2 lan. Tinh gid tri trung binh chung (mean),
do l&ch chudn gilra cac mau (s,) va d léch chuén cua
dénh gia thanh thao (o ). Cac mau trong bd mau dam
bdo d6ng nhét véi nhau khi théa diéu kién s_< 0,30,

S dung phép kiém dinh cho 2 tri trung binh gilra
bd mau trwdc va sau dong kho (Paired—Samples T—
test) d€ ddnh gia anh hwéng cla qua trinh déng kho,
cac chi s8 khéng bi anh huwéng béi qua trinh déng
kho khi p-value > 0,05.

3. KET QUA

Thyc hién do va thu thap s6 liéu trén cac mau
huyét twong déng khd dugc san xuat theo quy trinh
thiét ké nhu trén, thu duoc két qua cla cic mau
trwdc va sau khi thuc hién ddng kho, cling nhu do6 6n
dinh cla mau theo thai gian sau khi hoan nguyén &
cac diéu kién nhiét d6 khac nhau. S6é liéu dwoc phan
tich theo tiéu chuan I1SO 13528:2022.

Bang 1. D6 dong nhat ciia mau huyét twong trwdce va sau dong kho

Théng s6 Trwédc dong kho Sau dong kho
(n =20) (n=20)
Mean 0,30, s, Panh gia Mean 0,30, s, Panh gia
PT (s) 11,63 0,52 0,03 Dodng nhat 11,63 0,52 0,04 Dodng nhat
aPTT (s) 40,00 1,80 0,37 Dbng nhat 40,11 1,80 0,52  Ddng nhat
Fibrinogen (g/L) 2,06 0,12 0,02  Ddng nhat 2,03 0,12 0,06 Ddng nhat

*Mean: Gid tri trung binh chung cta 20 lén do; s: dé léch chuén giita cdc mdu; 0, dé léch chuén cho
phép; n: s6 lan do; PT: thdi gian prothrombin; aPTT: thdi gian thromboplastin tirng phén hoat héa.

Gia trj trung binh clia cdc mau ca ba thong s6 PT, aPTT, fibrinogen trong ca qua trinh trwdc déng kho va
sau dong kho do dugc déu thdéa man diéu kién's_< 0,30,. Do d6, bd mau huyét twong duwoc phan phdi, dong

kho dat d6 dong nhat & tat ca cdc mau (Bang 1).

Bang 2. Danh gid anh huwdng cla qua trinh déng kho

M SD o
Théne s - ean (SD) _value 95% Confidence Két luan
& Truoc Sau P Interval p 20,05
(n=20) (n=20)
PT 11,63 +0,13 11,63 + 0,09 0,912 (-0,09 - 0,10) Pat
aPTT 40,00+ 0,81 40,11+ 0,93 0,699 (-0,73-0,50) Pat
Fibrinogen 2,06 £0,10 2,03 +0,08 0,334 (-0,03 - 0,09) Pat

*Confidence Interval: khodng tin cdy; p—value: Gid tri p; Mean (SD): Gid tri trung binh ctia dé déng nhét +

dd léch chuan cua 20 lan do; n: sé 1an do.
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Két qud tlr Bang 2 cho thay gid tri trung binh
cac chi s& PT, aPTT, fibrinogen trong mau huyét
twong sau khi dong khoé so véi trwdce khi dong kho
V@i p-value lan luot 1a: PT (p-value = 0,912), aPTT
(p-value = 0,699) va fibrinogen (p-value = 0,334). Vay

sy thay d6i clia céc thong s6 gilta trwdc va sau dong
khoé mau huyét twong la khdng cé sy khac biét, mau
van gitt duwoc do 6n dinh sau khi ddng kho (p-value >
0,05 & ca 3 chi sd).

Bang 3. Panh gia do 6n dinh clla mau sau hoan nguyén

PT PTT Fibri L
Nhiét dé Theri gian I —(SI) @ - l(s) ' ""°ge|"_(g|/ )
2 tudn 0,22 0,79 0,10
4 tuan 0,05 0,03 0,03
-20°C .
6 tuan 0,03 0,01 0,02
8 tuan 0,18 0,86 0,01
4 gioy 0,12 1,06 0,05
8 gidy 0,02 0,77 0,03
2 -8eC
16 gioy 0,11 0,46 0,02
24 gioy 0,09 0,28 0,04
1gioy 0,11 0,54 0,03
PTN 5 gidy 0,11 0,13 0,03
8 givy 0,15 0,68 0,03
0,30, 0,52 1,80 0,12
Panh gia On dinh On dinh On dinh

*: gid trj trung binh déng nhdt cda 10 méu sau déng khé; : gid tri trung binh tai thoi diém t=i; o, do léch
chudn cho phép; PT: thoi gian prothrombin; aPTT: thdi gian thromboplastin tirng phan hoat héa, PTN: nhiét

dé phong thi nghiém.

Mau huyét twong dong kho sau khi hoan nguyén
va bdo quan & cdc mirc nhiét d6 -20°C trong 8 tuan,
2 - 8°C trong 24 gi¢ va phong thi nghiém trong 8 gio
déu thoa digu kién | — | < 0,30 tai tirng thoi diém
khao sat nén dat dd &n dinh véi cac chi s6 nghién
ctru: PT, aPTT, fibrinogen (Bang 3).

4. BAN LUAN

Dua vao quy trinh vdn hanh may dong kho
Labconco ciing nhw xdy dung quy trinh san xudt mau
huyét twong dong khd theo huéng dan cha WHO
[5], nghién ctru tién hanh thuc hién déng khé 60
mau huyét twong tuoi dong lanh va danh gia mau
dua trén céc tiéu chi vé cadm quan, d6 ddéng nhat cac
théng s6 déng mau. Céc chi s6 PT dwoc do trén hé
théng may Sysmex CS-2000i, |3p lai 2 1an dé dénh
gid d6 dong nhat cia mau. Theo két qua thu duoc
& Bang 1 cho thdy bd mau thoa diéu kién s_< 0,30,
& ca 3 thong s6 PT (s), aPTT(s), fibrinogen (g/L), bo
mau nghién ctru d3 dat dwoc d6 déng nhat véi cac
diéu kién bdo quan va luu trit gidng nhau.

Trong nghién ctru nay, mau sau déng khd duoc
hoan nguyén bang nudc cat, thuc hién do mau cho

k&t qua trén Bang 2 dat diéu kién gid trip > 0,05 & ca
3 thdng s& déng mdau gdém PT (s), aPTT(s), fibrinogen
(g/L), tic sy thay déi trudc va sau dong kho khong
c6y nghia théng k&. Qua d6 danh gid dnh hudng cla
qua trinh déng khd, cac théng s6 déng mau 6n dinh
sau khi trai qua giai doan lam lanh sdu va déng kho
mau. Nhu vay, c6 thé két luan bo mau déng khé déu
déng nhat va da diéu kién dé theo ddi dd én dinh
cling nhu quy trinh déng kho duoc xay dwng dap
(rng yéu cau san xuit mau kiém soat chat luong xét
nghiém déng mau theo I1ISO 13528:2022.

Da&i véi d6 6n dinh sau hoan nguyén, chung toi
ti€n hanh so sanh gid trj trung binh cla cdc mau tai
thoi diém khao sat so vdi gia tri trung binh dé dong
nhat clia bé mau sau déng kho, danh gia sy thay déi
gilta cac thong s6 PT (s), aPTT(s), fibrinogen (g/L)
theo thoi gian, véi diéu kién 6n dinh thoa |y, — |
<0,30,. So sanh v&i mét nghién clru vé bado quan
mau huyét tuwong ngudi, Zhao va céng sy d3 dénh
gid thoi gian t8i wu dé bao quan mau & 42C, giltr dwoc
dd 6n dinh cho cac théng s6 PT, fibrinogen trong 24
gio nhung aPTT chi 6n dinh duoc trong 8 gi® [6], vay
néu xét ca 3 théng s6 thi mau chi 6n dinh duoc toi
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da 8 gid. Qua d6 thay dwoc miu dong kho sau hoan
nguyén gilr dugc d6 6n dinh 1au hon (I1én dén 24
gid) véi cd 3 thdng s PT, aPTT, fibrinogen & nhiét
dd 2 - 8 °C. Bé&n canh do, cac nghién clru khac vé do
6n dinh clia mau xét nghiém déng mau & nhiét do
phong thi nghiém clia Zhao va cong su [6], Kemkes-
Matthes va cong su [7], cho thdy mau cé thé bao
quan toi da 8 gio, twong tw véi mau huyét tuong
déng khd sau hoan nguyén cling 6n dinh 1&n dén 8
gio v&i cac théng s& ddng mau: PT, aPTT, fibrinogen
& nhiét d6 phong thi nghiém. Mot nghién ciru khac
clia Ogbenna A va cong sy vé danh gia d6 én dinh
mau mau toan phan theo thai gian thong qua phép
kiém Paired—samples t—test, cho thay khi bao quan
mau & nhiét d6 phong thi nghiém, gia tri p > 0,05
(tre su thay d6i khong co y nghia théng ké) & thong
s6 PT trong 12 gi& va vdi aPTT 13 6 gio [8], cho thay
dugc néu khéng cé cac chat bao quan thém vao
trwdc qua trinh dong khd, thi thoi gian 6n dinh cla
aPTT trong mau sau hoan nguyén khong thé [&én dén
8 gio & nhiét do phong.

Qua nhitng so sanh trén, mau hoan nguyén sau
déng khoé cho thady duwoc tinh bén vitng, 6n dinh
dugc cac thdng s6 ddng mau theo thoi gian dai hon
so véi mau huyét twong ngudi thong thuong. T dé,

phlu hop hon cho muc dich thyc hién san xuat mau
ngoai kiém déng mau. Nghién clru clia ching t6i cho
thay, quy trinh thiét 1ap dé& chuin bi va déng kho
mau huyét twong tuoi déng lanh, dung cho san xuat
bd mau ngoai kiém chat lwvgng xét nghiém déng mau
I3 phu hop cho san phdm dat tiéu chuan.

5. KET LUAN

Qué trinh dong khé mau huyét tuwong khong
lam thay d&i gid tri cac thong s6 dédng mau PT, aPTT,
fibrinogen, mau van gittr duoc do 6n dinh sau qua
trinh dong kho nén cé thé ¢ng dung dé san xuat mau
ngoai kiém déng mau bang phuong phap déng khé.

DGi v&i mau huyét tuong déng kho sau khi hoan
nguyén duoc bao quan & nhiét d6 -20°C gitr duwoc d6
6n dinh trong sudt 8 tuan, & 2 - 8°C 6n dinh trong 24
gi®, & nhiét d6 phong thi nghiém 6n dinh trong 8 gidy
ddi vdi ca 3 thdng sé PT, aPTT, fibrinogen, dap (ng
da diéu kién lwu trir lai mau sau khi mau déng kho
duoc hoan nguyén.

6. LO1 CAM ON

Chung t6i xin chan thanh cam on Dai hoc Y Duoc
thanh phé H6 Chi Minh d3 tai trg kinh phi cho ching
t6i thye hién nghién ctru nay.
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