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PANH GIA KHA NANG UNG DUNG
CUA PHUGNG PHAP LY TAM NHANH DOl VO
~ XET NGHIEM PONG MAU CO BAN
TAI KHOA HUYET HOC - TRUYEN MAU, BENH VIEN BAI HOC Y HA NOI

TOM TAT

Muc tiéu: Xac dinh diéu kién ly tdm nhanh phu hop
dé tao huyét twong nghéo tiéu ciu va danh gia tinh twong
ddng clia cac xét nghiém déng mau co ban gitba quy trinh
ly tdm nhanh va quy trinh ly tam thwdng quy.

Phwong phap nghién ctru: Nghién ctru thywe nghiém
dwoc thwe hién tai Khoa Huyét hoc - Truyén mau, Bénh
vién Pai hoc Y Ha Noéi. Giai doan 1 khao sat 5 diéu kién ly
tam nhdm xac dinh diéu kién tao huyét twong nghéo tiéu
cau dat tiéu chuén (<10 x 109/L tiéu cau tén dw). Giai doan
2 danh gia tinh twong ddng gitra quy trinh ly tdm nhanh
dwoc Iywa chon va quy trinh ly tdm thwong quy (1500g x 15
phut) trén 50 cdp mau bénh phdm theo hwéng dan CLSI
EP09c bédng hdi quy Passing-Bablok, phan tich Bland-
Altman va wdc tinh do 1&ch tai cac ngwdng quyét dinh y
khoa.

Két qua: Hai diéu kién ly tam 2500g x 10 phut va 2500g
x 7 phit déu tao dwoc huyét twong nghéo tidu cau dat tiéu
chuan & 100% mau khao sat; trong dé diéu kién 2500g x 7
phut dwoc lya chon do c6 thdi gian ly tam ngan hon. Két
qua PT-INR, APTT-ratio, Fibrinogen gitra quy trinh ly tam
nhanh va quy trinh ly tdm thwéng quy cho thdy mirc do
twong ddng cao. Do léch tai cac ngwdng quyét dinh y khoa
d&u nam trong gidi han cho phép va cac chi s khao sat
dat mtrc twong ddng chdp nhan duoc theo CLSI EP09c.

Két luan: Quy trinh ly tam 2500g x 7 phut tao dwoc
huyét twong nghéo tiéu cAu dat tiéu chuan va cho két qua
PT-INR, APTT-ratio va Fibrinogen twong déng v&i quy
trinh ly tdm thwdng quy 1500g x 15 phut. Quy trinh ly tam
25009 x 7 phut cé thé dwoc ap dung trong thwe hanh xét
nghiém déng mau thwong quy.

Ttr khéa: Ly tam nhanh, huyét twong nghéo tiéu
cau, xét nghiém déng mau co ban, CLSI EP09c, so sanh
phwong phap.
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SUMMARY

EVALUATION OF A RAPID CENTRIFUGATION
PROTOCOL FOR ROUTINE COAGULATION
TESTING AT THE DEPARTMENT OF HEMATOLOGY
AND TRANSFUSION MEDICINE, HANOI MEDICAL
UNIVERSITY HOSPITAL

Objective: To identify an appropriate rapid
centrifugation condition for the preparation of platelet-poor
plasma (PPP) and to evaluate the analytical agreement of
routine coagulation assays between a rapid centrifugation
protocol and a conventional centrifugation protocol.

Methods: This experimental study was conducted
at the Department of Hematology and Transfusion
Medicine, Hanoi Medical University Hospital. In Phase 1,
five centrifugation conditions were evaluated to identify a
protocol capable of producing platelet-poor plasma meeting
the recommended criterion of residual platelet count <10
x 10%L. In Phase 2, analytical agreement between the
selected rapid centrifugation protocol and the conventional
protocol (1500g for 15 minutes) was assessed using 50
paired patient samples according to CLSI EP09c, applying
Passing—Bablok regression, Bland—Altman analysis, and
bias estimation at predefined medical decision levels.

Main findings: Centrifugation at 2500g for 10 minutes
and 25009 for 7 minutes achieved the PPP criterion in 100%
of samples; the 25009 for 7 minutes protocol was selected
because of its shorter centrifugation time. PT-INR, APTT-
ratio, and Fibrinogen showed a high degree of agreement
between the rapid and conventional centrifugation
protocols. Bias estimates at medical decision levels were
within allowable limits, and all evaluated parameters
achieved acceptable agreement according to CLSI EP09c.

Conclusions: The centrifugation protocol of 25009
for 7 minutes produced platelet-poor plasma meeting
recommended quality criteria and yielded PT-INR, APTT-
ratio, and Fibrinogen results comparable to those obtained
using the conventional centrifugation protocol. The 2500g
for 7 minutes centrifugation protocol can be implemented in
routine coagulation testing practice.

Keywords: Rapid centrifugation;  platelet-poor
plasma; routine coagulation assays; CLSI EP09c; method
comparison.
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I. DAT VAN PE

Cé4c xét nghiém déng mau co ban gém thoi gian
prothrombin (PT), th&i gian thromboplastin tirng
phan hoat héa (APTT), fibrinogen (Fib) va thei gian
thrombin (TT) dwoc sir dung thwong xuyén trong
sang loc, chan doan va theo déi diéu tri cac rdi loan
déng cam mau (1). Viéc cung cép két qua nhanh
chéng va chinh xac cé y nghia quan trong, dac biét
trong céac tinh huéng can dwa ra quyét dinh diéu tri
khan cép.

Ly tam dé thu nhan huyét twong nghéo tiéu cau
(platelet-poor plasma — PPP) 1a buwéc tién phan tich
quan trong clia xét nghiém déng mau. Theo khuyén
céo ctia CLSI, quy trinh chuén dé tao PPP 13 ly tam
mau mau chéng déng natri citrat & lwc ly tam 1500g
trong it nhat 15 phut; dbi véi cac xét nghiém phu
thudc phospholipid, s lwong tiéu cau tdn dw trong
huyét twong dwoc khuyén cao dudi 10 x 109/L (2).
Thoi gian ly tam kéo dai cé thé anh hwéng dén thoi
gian trd két qua, dac biét véi mau cp ciru hodc tai
cac phong xét nghiém cé sb lwong méau Ién (3).

Cac quy trinh ly tdm nhanh b&ng cach tang lwc ly
tam va rat ngan thoi gian da dwoc nghién clru nhadm
gidm thoi gian xt ly mau nhwng van bao dam chét
lwong PPP va két qua xét nghiém (4-7). Tuy nhién,
hiéu qua phu thudc vao hé théng thiét bi va diéu kién
van hanh cla tirng phong xét nghiém nén can dwoc
xac nhan trwée khi ap dung thwong quy.

Tai Khoa Huyét hoc - Truyén mau, Bénh vién Dai
hoc Y Ha NGi hién chwa c6 dir liéu danh gia vé kha
nang ap dung quy trinh ly tam rat ngén thoi gian déi
V@i cac xét nghiém dong mau co ban. Vi vay, ching
t6i thwe hién nghién ciu nay nhdm xac dinh diéu
kién ly tam nhanh phi hop dé tao huyét twong nghéo
tiéu cAu dat tiéu chuan va danh gia tinh twong dong
clia cac xét nghiém déng mau co ban gitra quy trinh
ly tdm nhanh va quy trinh ly tdm thwong quy theo
hwéng dan CLSI EP09c (8).

Il. PHUONG PHAP NGHIEN CcUU

2.1. Thiét ké nghién ctru

Nghién ctru thwe nghiém gdém hai giai doan: giai
doan 1 xac dinh diéu kién ly tdm tao PPP dat tiéu
chuén; giai doan 2 danh gia tinh twong déng gitra
quy trinh ly tdm nhanh dwoc lwa chon va quy trinh
thwong quy theo CLSI EP09c.

Dia diém va thi gian nghién ctru

Nghién cru dwoc thwe hién tai Khoa Huyét hoc -
Truyén mau, Bénh vién Bai hoc Y Ha Néi trong thang
5 nam 2026.

2.2. Béi twong nghién clru

Do6i twong nghién ctru: Mau mau tinh mach cla
nguwoi bénh cé chi dinh xét nghiém déng mau thwong
quy. Nghién ctu s dung 01 dng méau chéng déng
natri citrat 3,2% thé tich 2,0 mL (1,8 mL mau va 0,2
mL chét chéng déng; ty 1& 9:1) clia mbi ngwdi bénh.
Mau duoc lay dud thé tich, khéng ddng mau, tan mau,
duc hodc vang sdm va dwoc phan tich trong vong 4
gio sau lay mau.

2.3. C& mau va phwong phap chon mau

Chon mau thuan tién, da tiéu chuén trong thoi
gian nghién ctru. Giai doan 1 khao sat 5 diéu kién
ly tam, mdi diéu kién trén 40 mau bénh phadm doc
lap (tdng 200 mau). C& mau 40 mau/diéu kién duwoc
lwa chon nham dap rng s mau téi thiu theo CLSI
EPO09c dbi v&i xac nhan phuwong phép tai phong xét
nghiém va bao dam tinh kha thi. Giai doan 2 str dung
50 mau dé danh gia tinh twong déng gitra quy trinh
ly tam nhanh va quy trinh thwéng quy, nham téng do
tin cay va dé bao pht dai do lam sang.

2.4. Bién sé va chi s6 nghién ctru

Giai doan 1 danh gia sb lwong tiéu ciu tén dw
trong huyét twong sau ly tam va ty I&é mau dat tiéu
chuan PPP.

Giai doan 2 danh gia cac xét nghiém déng mau
co ban gdm PT (giay, %, INR), APTT (giay, ratio),
Fibrinogen (g/L) va TT (giay, ratio).

Ky thuat, cong cu va quy trinh thu thap sé liéu

Nghién ctru st dung may ly tdm Hermle Z327K
(Hermle Labortechnik GmbH, Dwc), may xét
nghiém huyét hoc Advia 2120i (Siemens Healthcare
Diagnostics, Hoa Ky) va may xét nghiém déng mau
tw dong ACL TOP 750 (Instrumentation Laboratory,
Hoa Ky). C4c thiét bi dwoc van hanh theo hwéng dan
clia nha san xuét.

Giai doan 1: M&i mau bénh pham duoc lac déu
va phan chia vao hai éng nghiém sach khéng chira
chat chéng déng. Mét éng dwoc ly tam theo quy
trinh thwong quy (1500g x 15 phat) dé thwe hién xét
nghiém theo chi dinh cla ngudi bénh; éng con lai
duoc str dung dé khao sat mot trong nadm diéu kién ly
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tam gdm 1500g x 15 phat, 2000g x 10 phut, 2500g x
10 pht, 2500g x 7 pht va 2500g x 5 phat. M3i diéu
kién ly tam dwoc danh gia trén 40 mau bénh phdm
doc lap. Sau ly tam, sb lwong tiéu cau tdn dw trong
huyét twong duwgc xac dinh bang may xét nghiém
huyét hoc tw dong. Huyét twong dwoc coi la dat tiéu
chuén PPP khi sb lwgng tiéu ciu con lai <10 x 109/L.

Giai doan 2: 50 mau bénh phdm dwoc lac déu va
phan chia vao hai 6ng nghiém sach khéng chira chét
chdng déng va ly tam ddng théi bang phuong phap
thwong quy (1500g x 15 phuat) va phwong phap ly
tdm nhanh dworc lwa chon tr giai doan 1. Sau ly tam,
huyét twong cta tirng phan dwoc chuyén vao éng
Eppendorf va thyc hién cac xét nghiém PT, APTT,
Fibrinogen va TT trén cung hé théng xét nghiém dé
danh gia tinh twong ddng gitra hai quy trinh. Két qua
xét nghiém tlr phan mau dwoc ly tam theo quy trinh
thwong quy 1500g x 15 phat dwoc st dung dé tra
cho nguwoi bénh.

2.5. Xtr ly va phan tich sé liéu

Tinh twong déng gitra hai quy trinh dwoc danh
gia theo CLSI EP09c bang hbi quy Passing-Bablok,

. KET QUA
3.1. Banh gia kha nang tao PPP:

hé sb twong quan Spearman, phan tich Bland-
Altman va d6 léch tai cac nguwdng quyét dinh y
khoa; quy trinh 1500g x 15 phut dwgc st dung lam
phwong phap tham chiéu (8). Do léch dwoc so sanh
v&i gidi han cho phép dwa trén bién thién sinh hoc
va phan loai theo mir¢c A-E ctia CLSI EP09c, trong
dé A-C dwoc chap nhan, D-E khéng dwoc chép
nhan. Cac nguéng quyét dinh gédm INR 1,2; 2,0;
3,0; APTT-ratio 1,25; 2,5; 3,5 va fibrinogen 1,0; 2,0;
4,0 g/L (9). Phan tich thdng ké dwoc thwe hién bang
MedCalc 23.5.9.

2.6. Pao dwrc nghién ctru

Nghién ctvu st dung mau bénh phdm dwoc lay
theo chi dinh xét nghiém déng mau thwong quy clia
nguwdi bénh, khong lay thém mau hodc ting thé tich
mau lay vi muc dich nghién ctu. Viéc phan chia mau
bdo dam du thé tich dé thuc hién cac xét nghiém
theo chi dinh thwérng quy va khéng anh hwéng dén
két qua phuc vu chan doan, diéu tri. Cac mau bénh
phdm dwoc ma hoa, khong lién quan tryc tiép dén
théng tin dinh danh bénh nhan. Quy trinh nghién cru
tuan thu cac quy dinh dao dirc y sinh hién hanh.

Béng 1. Bénh gia kha néng tao PPP cia céac diéu kién ly tm khéo sat

PLT trong huyét twong (x10°/L)

Téc do N — — — S6 mau cé

ly tam/th&i gian Gia tri Gia tri Gia trj PLT<10x10°/L
trung binh thap nhat cao nhat

1500g/15 phut 40 5,375 1 10 39/40 (97,5%)
2000g/10 phiit 40 6,650 1 20 31/40 (77,5%)
2500g/10 phuat 40 3,525 1 7 40/40 (100%)
2500g/7 phut 40 4,975 2 8 40/40 (100%)
2500g/5 phut 40 12,475 5 26 12/40 (30%)

Bang 1 cho thay hai diéu kién ly tm 2500g x 10 phut va 2500g x 7 phut déu dat ty 1& 100% mau cé sb
lweng tiéu cau tén dw dudi 10 x 109/L. Quy trinh 2500g x 7 phut la diéu kién cé thdi gian ly tam ngan nhéat van
bdo dam tat ca cac mau dat tiéu chuan huyét twong nghéo tiéu cau va dwoc lwa chon cho giai doan tiép theo.

3.2. Panh gia tinh twong déng cla hai phwong phap ly tam
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cla cac xét nghiém déng mau co ban gitra hai phwrong phap ly tam.

Bang 2. Két quéa phan tich hbi quy Passing-Bablok va tuwong quan Spearman gitra hai phuwong phép ly tam

Chi sé Phwong trinh Giao diém Do déc Sai ss": Sai §6 Spearman’s
hoi quy (95% Cl) (95% CI) hang dinh tile p (95% Cl)
PT(s) y=0,476 +0,973x (0,10(3)'4:716 187) (0,98é9-731 ,00) Co Khong (0,93%’%,978)
PT (%) | y=2,305+0,953x (-3,0(2)’3075,091) (0,9(())’(563 5—315 00) Khong | Khong (0,94%{6(?,982)
PT(INR) | y=0,015+1,00x (0,01%'213,095) (0,9117'201 ,00) co Khong (0,94%€6(§),982)
APTT (s) y=0,480 + 0,977x (-1 ,550é4_8(2),133) (0,92%’?717,034) Khéng Khéng (0,94(1)’?%(,3981)
FAPTT y=-0,01+1,00x (-0,04_4(1) '?10,066) (0,9311 ‘f’ﬂ ,033) Khong Khong (0,94%{6(?,982)
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Chi sé Phwong trinh Giao diém Po déc Sai s6 Sai s6 Spearman’s
héi quy (95% ClI) (95% Cl) hing dinh | tilé p (95% Cl)
Fibrino- _ 0,036 0,967 R R 0,966
gen (giL) | Y0036 +0.967x | 075 _2249) | (0,907 - 1,00) Khong Khong | ¢ 941— 0,981)
_ -0,707 1,048 X X 0,889
TT(s) | y=0707+1.048x | 3743 1003) | (0,029-1,25 | Knong | Knong |4 a44"_0 936
0,00 1,00 0,902

T y=0,00 + 1,00x Khdng Khdng

(-0,254-0,00) | (1,00 - 1,24) (0,833 — 0,944)

Hinh 1 va Bang 2 trinh bay két qua hdi quy Passing-Bablok gitra hai quy trinh ly tam. Hé sé twong quan
Spearman cla cac chi s6 dao ddng tir 0,889 dén 0,969. Phan I&n khong ghi nhan sai sb hang dinh hoic sai
sb ty 1&; PT (giay) va PT-INR ¢6 sai s6 hang dinh nhd nhwng khéng cé sai sb ty 1é.

Bang 3. Uéc tinh dé léch va danh gia tuong déng tai cac ngudng quyét dinh y khoa tir mé hinh héi quy
Passing-Bablok

Chisé Nguwong ta?r?gligmg 95%0! dg lgch tai bo IéCh, t6i da tu’ovl?gé ggr?gi;étheo
QbYK " QbYK ngwong QDYK cho phép (10) CLSI-EP09c (8)

1.2 0,015 (-0,002) — 0,020 0,025 A
PT-INR 2.0 0,015 (-0,068) — 0,020 0,042 A
3.0 0,015 (-0,15) — 0,020 0,063 A
1.25 -0,01 (-0,034) - 0,00 0,036 A
APTT-ratio 25 -0,01 (-0,115) — 0,039 0,073 A
35 -0,01 (-0,185) — 0,075 0,102 A
1 0,004 (-0,075) - 0,156 0,075 c
Fib{g}fgen 2 -0,029 (-0,071) — 0,071 0,150 A
4 -0,095 (-0,134) — (-0,025) 0,300 B

Bang 3 trinh bay két qud wéc tinh d6 Iéch tai cac ngwdng quyét dinh y khoa. PT-INR va APTT-ratio dat
murc twong ddng A tai tAt cd cac ngwdng khao sat. Fibrinogen dat mirc C, A va B twong trng tai 1,0; 2,0 va
4,0 g/L; déu thudc mirc chap nhan duoc theo CLSI EP09c.

Hinh 2 va Bang 4 trinh bay két qua phan tich Bland-Altman. D6 léch ctia PT-INR, APTT-ratio va fibrinogen
tuan theo phan phéi chuén; d6 léch trung binh Ian lwot 1a 1,296%, -1,176% va -1,508%, déu th4p hon gisi
han cho phép va dat m&c twong dc‘“)ng B theo CLSI EP09c.
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Hinh 2. Biéu dé Bland-Altman dénh gié sw khéc biét
gitka phuwrong phap ly tam thuong quy va phuong phap ly tdm nhanh
Bang 4. Ubc tinh dé léch va dénh gié tuvong dbng tte phén tich Bland-Altman
-z . . P Do léch toi da banh gia
L, 0, v v N
Chi so S:fla:r;:ci!\xlti]lk ngl‘lenci:‘ (to;:)mg ?ri/lzglb?r?hli‘z; cho phép (%) | twong dong theo
(10) CLSI-EP09c (8)
PT-INR Ap=0’9.504 z 1,296 0,769 — 1,824 2,1 B
phan phdi chuan
APTT-ratio Ap=0,§995 z -1,176 (-1,861) — (-0,491) 2,9 B
phan phoi chuan
Fibrinogen p=0.6457 ) : o
(g/L) phan phéi chufin 1,508 (-2,573) — (-0,443) 7,5 B

IV. BAN LUAN

Nghién ctu cho thay ly tm 2500g x 7 phut tao
PPP dat tiéu chudn & 100% mau va duy tri tinh
twong déng ctia PT-INR, APTT-ratio va fibrinogen so
v&i quy trinh thwdng quy 1500g x 15 phat.

Chéat lwong PPP 13 yéu cdu quan trong khi xay
dwng quy trinh ly tam thay thé. Sé lwong tiéu ciu ton
dw dwéi 10 x 109/L dwoc khuyén cdo nham han ché
&nh huéng cla phospholipid tiéu cau dén cac xét
nghiém déng mau phu thudc phospholipid (2). Trong
nghién ctu nay, 2500g x 10 phuat va 2500g % 7 phut
déu dat tiéu chuan & 100% mau, trong khi 2500g x

5 phut chi dat 30%. Két quéa cho thay tang lwc ly tam
khéng hoan toan bu dwoc viéc rut ngan thdi gian va
nh&n manh sy can thiét phai xac nhan quy trinh tai
tirng phong xét nghiém.

Két qua nay phu hop vé&i cac nghién clru trwde
cho thay tang luc ly tam két hop rat ngan thoi gian
c6 thé duy tri chat lwong PPP va tinh twong déng
cla cac xét nghiém déng mau thwong quy (4-7).
Haripersadh va coéng s ciling ghi nhan khéng phai
moi quy trinh ly tdm nhanh déu tao PPP dat yéu cau,
cho thay diéu kién ly tam can dwoc xac nhan trén hé
thdng cu thé trwdc khi ap dung (5).
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Viéc danh gia tinh twong déng theo CLSI EP09c
bang hdi quy Passing-Bablok, d6 |éch tai cac nguéng
quyét dinh y khoa va Bland-Altman cho phép xem
xét ca y nghia théng ké va Iam sang cta khac biét
gitra hai quy trinh. PT-INR va APTT-ratio dat mirc
twong ddng A tai cac ngwéng khao sat. Fibrinogen
dat mac C tai 1,0 g/L, A tai 2,0 g/L va B tai 4,0 g/L;
murc C & néng do thap lién quan dén khoang tin cay
95% cla do léch twong déi réng, trong khi do Iéch
tuyét d6i van nam trong gi¢i han cho phép. Phan tich
Bland-Altman ciing cho thdy d6 léch trung binh cta
ca ba chi sb thap hon giéi han cho phép (10).

Vé thye hanh, quy trinh 2500g x 7 phut giam thoi
gian ly tm tir 15 xubng 7 phut, twvong dwong khodng
53%, qua do cé thé gép phan rat ngan thoi gian xor
ly mau, dac biét véi mau cap clru hodc tai phong
xét nghiém c6 sb lwong mau I1&n, ma khong yéu cau
thay ddi hé théng xét nghiém.

Nghién ctru cé mét sd han ché: thwc hién tai mot
trung tam vé&i ¢ mau twong déi nhd; chi khao sat
cac xét nghiém déng mau co ban; va két qua phu
thudc hé thdng thiét bi, diéu kién van hanh tai don vi.
TT chwa dwoc danh gia tai cac ngudng quyét dinh
y khoa do chwa xac dinh dwgc gi¢di han dé Iéch cho
phép dwa trén bién thién sinh hoc phu hop.

V. KET LUAN

Quy trinh ly tdm 2500g x 7 phut tao PPP dat
tiéu chuan va cho két qua PT-INR, APTT-ratio va
fibrinogen twong ddng véi quy trinh 1500g x 15 phat
theo CLSI EP09c. Quy trinh cé tiém ndng (ng dung
trong xét nghiém déng mau thwdng quy nhdm rat
ngén thoi gian x& ly mau.

L&i cam on: Nhém tac gia xin tran trong cdm on
Khoa Huyét hoc - Truyén méau, Bénh vién Dai hoc Y
Ha Noi da tao diéu kién thuan loi cho qué trinh thuc
hién nghién ctru.

Xung dét vé lei ich lién quan dén nghién ctru:
Nhoém tac gia cam két khdng cé xung dét vé loi ich
lién quan dén nghién ctru nay.

126

TAI LIEU THAM KHAO

1.

10.

Winter WE, Flax SD, Harris NS. Coagulation testing
in the core laboratory. Lab Med. 2017;48(4):295-313.

Clinical and Laboratory Standards Institute.
Collection, Transport, and Processing of Blood
Specimens for Testing Plasma-Based Coagulation
Assays and Molecular Hemostasis Assays; Approved
Guideline-Fifth Edition. CLSI guideline H21-A5.
Wayne (PA): Clinical and Laboratory Standards
Institute; 2008.

Magnette A, Chatelain M, Chatelain B, Ten Cate H,
Mullier F. Pre-analytical issues in the haemostasis
laboratory: guidance for the clinical laboratories.
Thromb J. 2016; 14:49.

Nguyén Thu Hanh, Ha Vin Phd, Tran Thi Hang,
Poan An Son, Nguyén Vian Chinh, Nguyén Manh
Cwong, Nguyén My Van. So sanh twong déng
két qud mot sb xét nghiém dong mau (PT, APTT,
Fibrinogen) gitra phwong phap ly tdm nhanh va ly
tdm thwong quy tai Khoa Huyét hoc, Bénh vién Hiru
nghi Viét Birc. Tap chi Y hoc Céng déng. 2025;66(S6
chuyén dé 1):37-44.

Haripersadh R, Pillay D, Rapiti N. Impact of rapid
centrifugation on routine coagulation assays in South
Africa. Afr J Lab Med. 2022;11(1).

Wolfensberger N, Georgiou G, Giabbani E, Reusser
M, Njue LM, Fiedler M, Leichtle AB, Nagler M. Rapid
centrifugation in the routine hemostasis laboratory.
Thromb Haemost. 2019;119(12):2025-2033.

Quirke W, Koohestani Z. Revisiting coagulation
centrifugation protocol for integration into total
laboratory automation workflow. J Lab Precis Med.
2020; 5:13.

Clinical and Laboratory Standards Institute.
Measurement Procedure Comparison and Bias
Estimation Using Patient Samples. 3rd ed. CLSI
guideline EP09c. Wayne (PA): Clinical and Laboratory
Standards Institute; 2018.

B6 Y té. Hwéng dan chan doan va didu tri mot s
bénh ly huyét hoc. Ban hanh kém theo Quyét dinh sé
1832/QD-BYT ngay 01 thang 7 nam 2022. Ha Noi: B
Y té; 2022.

European Federation of Clinical Chemistry and
Laboratory Medicine (EFLM). Biological Variation
Database [Internet]. Milan: EFLM [cited 2026 Jun 02].
Available from: https://biologicalvariation.eu



