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ABSTRACT

Objective: To review the development, characteristics, advantages, and challenges of vacuum blood
collection tubes in clinical testing compared to traditional methods.

Methods: Literature search was conducted on PubMed, from 2010-2024 using keywords: “vacuum
blood collection tubes™, “preanalytical errors”, “hemolysis”, “sample quality”... Selection criteria
included studies on sample quality, preanalytical factors, and hemolysis reduction solutions.

Results: Vacuum blood collection tubes significantly improve sample quality, efficiency, and safety
compared to traditional methods. Hemolysis remains a major challenge, especially in emergency
departments (rates up to 35%), and pediatric specimens. Using smaller volume tubes (2 mL versus 6
mL) can decrease hemolysis rates from 11.8% to 2.9%. Proper tube selection, correct sampling
technique, and staff training are important factors affecting sample quality.

Conclusion: Vacuum blood collection tubes provide significant benefits in reducing pre-analytical
errors, enhancing safety protocols, and cost-effectiveness. Current research trends focus on
developing patient-specific tubes and integration with automated systems.

Keywords: Blood specimen collection, preanalytical phase, hemolysis, sample quality, clinical
laboratory techniques.
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TOM TAT

Muc tiéu: Tong quan vé sy phat trién, dac diém, uu g‘ﬁém va thach thure cua 6ng 1dy mau chan khong
trong xét nghiém Iam sang so vdi phuong phap truyén thong.
Phwong phap: Nghién ctru thuc hién tim kiém trén cac co so dit liéu PubMed, tir 2013-2024 véi cac
tir khoa: “vacuum blood collection tubes”, “preanalytical errors”, “hemolysis”, “sample quality”...
Tiéu chi lya chon bao gém cdc nghién ciru v€ chat lugng mau, yeu t6 tién phan tich va giai phap
giam thiéu tan huyéet.
Két qua: Ong léy mau chan khéng cai thién déang ké chit luong mau, hiéu qua va an toan so voi
phuong phap truyen thong. Tan huyet 1a thach thirc chinh, dac biét ¢ khoa cap ctru (ty 1€ 1én dén

35%), va 6 mau nhi khoa. Str dung 6ng thé tich nho (2 mL thay Vi 6 mL) c6 thé giam ty 18 tan huyet
tir 11,8% xubng 2,9%. Lura chon 6ng phu hop, k§ thuat ldy mau dang, va dao tao nhan vién 1a yéu td
quan trong anh hudng dén chét lugng mau.
Két luan: Ong lay mau chan khong mang lai nhiéu lgi ich trong giam 1§i tjén phén tich, tang cuong
an toan, va hiéu qua chi phi. Xu hudng hién tai tap trung vao phat tri€n 6ng chuyén biét cho ting
nhom bénh nhén va tich hop véi hé thong tu dong.
Tir khéa: Thu thap mau mau, giai doan tién phan tich, tan huyét, chit luong miu, k¥ thudt xét nghiém
lIam sang.

1. PAT VAN PE

Trong y hoc hién dai, xét nghiém mau déng vai tro
quyét dinh trong di€u tri va chan doan bénh, véi hon
70% ket luan y khoa dua vao két qua phan tich tir mau

thirc ctia dng 1dy mau chan khong trong xét nghiém 1am
sang, dong thoi dé xudt cac phuong 4n giam thiéu 16
tién phan tich nhim nang cao chit lugng miu xét
nghiém.

méu. Giai doan tién phan tich, dac biét 1a qua trinh liy
méu mau, chiém 60-70% tong s6 16i trong chu trinh xét
nghiém. Phuong phap ldy mau truyen thong bang kim
va bom tlem thong thuong tiém an nhiéu rai ro vé chit
1u0ng mau va an toan sinh hoc [1]. Su ra doi ctia hé
thong 1ay mau chan khong ¢6 ¥ nghia quan trong, glup
giam thiéu viéc tiép xic véi mau, rit ngan thoi gian lay
mau, tang hiéu qua xét nghiém, va nang cao an toan cho
nhan vién y té [2]. Tuy nhién, viéc danh gia va lua chon
hé thdng 1ay mau chan khéng phu hop van 1a mot thach
thire, dic biét trong bdi canh co nhiéu hing san xut
canh tranh trén thi truong. Bai tong quan nay nham muyc
tiéu danh gia dac diém, sy phat trién, wu diém va thach

*Téc gia lién hé

2. PHUONG PHAP TONG QUAN

Nghién ctru thyc hién tim kiém tai liéu trén cic co s&
dir liéu PubMed. Thoi gian tim kiém tai lidu tir thang
1/2013 dén thang 3/2024. Céc tir khéa tim kiém chinh
bao gdm: “vacuum blood collection tubes”, “evacuated
blood collection system™, “preanalytical errors”,
“hemolysis”, “sample quality”, “blood collection
standardization”, “pediatric blood collection” va cac
két hop ctia chung.

Tiéu chuan lya chon gdm cac bai bdo nghién ciru, tong
quan, hudng dan 14m sang vé 6ng 14y mau chan khong;
cac nghién ctru so sanh gilta 6ng lay mau chén khong
va 6ng lay mau truyén thong; cac nghién ctru vé yéu to
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tién phan tich anh huong dén chat lugng mau; céac
nghién ctru Ve gidi phap giam thiéu tan huyét; va cac tai
lidu duogc xuat ban bang tiéng Anh hodc tiéng Viét.

Tiéu chuan loai trir gdm céc bao cao trudong hop don le,
nghién ctru khong lién quan tryc tiép dén & ong 1ay mau
chan khong, va nghién ciru khong cung cip day du
thong tin vé phuong phap va két qua. Sau khi sang loc,
10 tai liéu dap tng tidu chudn duoc dua vao phén tich
va tong hop trong bai tong quan nay.

3. KET QUA NGHIEN CUU

3.1. Pic diém ciia 6ng mau chin khong

Ong mau chan khong 1a mot phan quan trong ciia hé
thdng ldy méau chan khong, duoc thiét ké voi 3 uu diém
chinh. Thir nhat, dng dugc lam tir nhya chuyén dung
(trude déy 1a thuy tinh) co do bén cao, chiu 4p suit 4m
bén trong va ap luc vat 1y tir bén ngoai [3]; két hop véi
ndp cao su tu bit kin sau khi kim ddm xuyén qua giup
duy tri 4p suat 4m 6n dinh & muc 101,3 kPa trong 24
thang theo tiéu chuan ISO [2]. Thir hai, bé mit trong
ong dugc phu 16p surfactant va
cac chit chéng dong nhu
K2EDTA, citrate natri, heparin
lithium va cac chat hoat hoa dong

d B~

nghiém, mang dén nhiéu thé manh vuot troi. Vé mit an
toan va vo trung, hé thdng chan khong giup giam thiéu
dang ké su tiép xtc truc tiép véi tac nhan lay nhiém cho
nhan viény té. Theo T4 chirc Y té thé gidi, viéc sir dung
hé thng kin nay da giup giam th1eu ty 1€ tai nan nghe
nghiép lién quan dén vat dung sic nhon va 1 phoi nhiém
v6i mau. Vé do chinh xac va chat lugng mau, 6ng chan
khong cho phép kiém soat chit ch& thé tich mau thu
dugc nho ap sudt Am dugce chuin hoa, cai thién ty 1€
mau/chat chong déng duoc t6i wu [3]. Simundic A.M
va cdng su bao cao thoi gian trung binh cho tung luot
léy mau giam khoang 30% so v&i cach thirc truyén
thong [5]. Tuy nhién, viéc s dung ong chan khong
ciing ton tai mot s6 han ché nhu chi phi cao hon va khé
khin khi 14y mau ¢ bénh nhan c6 tinh mach nho. Theo
Chung H.J va cong su, kinh phi dau tu ban dau vao hé
thong 6ng 1ay méau chan khéng co6 thé cao gép 2-3 lan
so vdi cach thirc truyén thong [6]. Tai Viét Nam, gia
thanh ong lay méau chan khong nhap ngoai co thé cao
gip 4-6 lan dng ldy mau thong thudng.
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thanh phan méau [3]. Thir ba, © ® P P Ps

nguyén ly dya trén chénh 1éch ap
sut cho phép kiém soat chinh xéac
thé tich mau thu dugc va dam bao
qué trinh 1ay mau an toan. Heiligers-Duckers C va cong
su d4 bio cdo rang ap suat chan khong c6 thé dao dong
tir 53-75 mmHg giita cac loai dng khac nhau, anh
huéng dén quy trinh lay mau [4].

5 fi
Hinh 1. Phwong phdp ldy mau chan khong [1]

3.2. So sanh 6ng chan khéng véi 6ng mau truyén
thong

Su ra doi cua 6ng lay méau chan khong di tao budc
chuyén doi quan trong trong quy trinh lay mau mau xét
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Hinh 2. Ong ldy mau chan khéng [7]

3.3. Céc yéu t6 tién phén tich anh hwéng dén chit
lwgng miu

Giai doan tién phén tich déng vai tro quan trong trong
duy tri chat luong mau xét nghiém. Thé tich miu va ap
lwc am 1a mot trong nhitng yéu t6 chiu anh huéng 16n
nhit, nghién ctru chi ra rang 1y khong du thé tich mau
lam ting dang ké hoat d6 cua lactate dehydrogenase
trong ca mau huyét thanh va huyét twong. Cu thé, khi
ong duogc ldy khoang 50% thé tich, hoat do lactate
dehydrogenase ting 21,6% trong huyét thanh va 28,3%
trong huyét trong [8]. Thoi gian déng mau ciing quan
trong khong kém, khi dng huyét thanh thong thuong
can thoi gian déng mau t6i thiéu 30 phut dé hoan tat
qua trinh dong mau. Nghién ciru so sanh giita ong
Rapid Serum Tube va Serum Separating Tube cho thiy
thoi gian dong mau trong ong Rapld Serum Tube (2,49
phat) ngan hon dang ké so véi ‘ong Serum Separatmg
Tube (19 47 phut), glup rut ngan thoi gian xir ly mau
[9]. Van d& ky thuat ldy méu, chét chong dong va cac
hop chit trong ong mau ciing tac dong dén két qua xét
nghiém. Mau mau nén duoc xir 1y trong vong 30-60
phat sau khi 1iy dé dam bao t6i da tinh toan ven cia
mau [1].
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3.4. Véan d¢ tan huyét va giai phap giam thiéu tan
huyét

Tan huyét 1a mot trong nhitng mdi lo ngai chinh anh
huong dén chét lugng mau xét nghiém. Ty 18 tan huyét
tai cac khoa cép ctru ¢ thé cao toi 35%, vuot xa tiéu
chuan thyc hanh t6t nhat 1a 2% do Higp hoi Bénh 1y
Lam sang Hoa Ky déra[10]. Cac nhan t6 gy tan huyét
trong qua trinh ldy mau bao gom: ap lyc 4m cao trong
6ng thu thap, tinh mach nho hodc dé v, lic mau qua
mirc, thit gard qua lau, dng khong day du thé tich, ty 18
mau/chat chong dong khong phit hop va kich thude kim
khong phu hop [2]. Tan huyét c6 tac dong dang ké dén
két qua ciia nhidu xét nghiém nhu déng mau, alanine
aminotransferase, aspartate aminotransferase va lactate
dehydrogenase [2].

Céc giai phap giam thiéu tan huyét bao gém:

- Lya chon kich thuéc 6ng mau va ap luc 4m phu hop.
Theo Phelan M.P va cong su, viéc thay thé dng 6 mL
bang 6ng 2 mL giam ty 1 tan huyét tir 11,8% xudng
2,9% [10].

- K¥ thuat lay mau dung kha quan trong bao gom sir
dung kim 14y mau truc tiép va 14y mau tir tinh mach
khuyu tay [9].

- M& nédp 6ng ngay sau khi 1dy mau dé giai phong ap
luc am du, giup gidm ty I¢ tan huyét tr 26,2% xuodng
7,6% & bénh nhi [2].

- Pao tao d6i ngii: nhan vién y té can dugc dio tao
chuyén mén vé cac yéu td anh huong, ky thuat 1dy mau
dung va quy trinh xtr Iy mau phu hop, dic biét 1a liy
du thé tich mau va tranh tao &p luc qua mic khi ldy
mau [2].

3.5. Ung dung trong cic nhém nguoi bénh dic biét
O tré em, ty 1é mau tan huyét dic biét cao so voi nguoi
16n, chi yéu do thé tich mau thap (dudi 2 mL trong ong
5 mL) gop phan lam 4p lyc am du cao [2]. Déi voi cac
bénh nhan cip ciru, ty 16 mau tan huyét ciing kha cao
1én t&i 35% [11].

Dé giam thiéu tan huyét & cac nhom nguoi bénh dic
biét nay, mot s6 dé xuat duoc kién nghi: st dung 6ng
thu thap thé tich nhé; m& nip dng ngay sau khi 14y mau
dé giam ap luc am du; huin luyén k§ niang ldy mau
chuyén biét cho nhan vién y té [2], [10].

3.6. Xu hwéng phit trién

Xu huéng cong nghé dang huéng tdi phét trién 6ng thé
tich nhé véi ap lyc 4m thip hon, dic biét 1a cho ddi
tuong tré em va ngudi c6 tinh mach kho 1dy. Mot xu
hudng khac 13 phat trién cac dng c6 thoi gian dong méau
nhanh hon, nhu 6ng Rapid Serum Tube gitip tach huyét
thanh trong 5 phat thay vi doi 30 phat nhu cac 6ng
thong thuong [9]. Hé théng 1ay méau chan khong ciing
tap trung vao tinh an toan cho nhan vién y té véi co ché

khoa kim ty dong va thiét ké khép kin, giup giam 70-
80% nguy co tai nan kim dam va phoi nhiém méu so
voi cach thuce truyén thong. Viéc san xuat ndi dia cac
loai dng chan khong dat chat luong véi chi phi hop 1y
s€ tao diéu kién rat 16n dé nhiéu co s¢ y té co kha ning
tiép can v6i cong nghé nay.

4. BAN LUAN

Qua tong quan cac nghién ciru, ¢ thé thay ong lay mau
chén khong da mang lai nhiéu cai tién dang ké trong
quy trinh 1dy mau xét nghiém so véi phuong phap
truyén thong Tuy nhién, viéc ap dung rong rai tai cac
cosOy té van con nhiéu thach thic. Van dé tan huyét
van 1a tro ngai lén nhét, dic biét & cic nhém bénh nhan
dic biét nhu tré em va bénh nhan cip ctru. Két qua tir
nhiéu nghién ctru déu chira rﬁng viéc lya chon 6ng co
kich thuéc phi hop (thé tich nho va ap luc 4m thap) c6
thé giam dang ké ty 1é tan huyét [10]. Tuy nhién, khong
phai lic nao cac cosd'y té ciing c6 du diéu kién dé trang
bi nhiéu loai 6 ong khac nhau, déc biét 1a ¢ cac nudc dang
phat trién.

K§ thuét 1dy mau ciing 1a yéu t6 twong déi quan trong.
Cac nghién ctru cho thay rang viéc mo nap ong ngay
sau khi 14y mau co thé giam ty 1é tan huyét dang ké ¢
tré em [2], tuy nhién thuc hanh nay lai di nguoc lai v6i
khuyén cdo vé an toan sinh hoc va nguy co lay nhiém
cho nhan vién y té. Didu nay tao ra mot su danh doi
gitia chét lugng mau va an toan sinh hoc.

Chi phi ciing 12 mot yéu t6 can phai xem xét. Mic du
céc nghién ctru chi ra rang viée str dung 6ng liy mau
chan khong c6 thé tiét kiém chi phi dai han do giam ty
1¢ phai 14y mau lai, nhung chi phi du tu ban dau van la
trd ngai 16 tai nhiéu co so'y té [6].

Mic dui con nhirng thach thire, xu hudng phat trién hién
nay dang tap trung vao viéc khac phuc céac han ché nay
thong qua viéc phat trién cac dng chuyén biét cho timg
nhom bénh nhén va tich hop véi cac hé théng tu dong
hoéa. Viéc san xuét ndi dia cac loai 6ng chan khong co
thé 1a giai phap hiéu qua dé giam tai chi phi va ting
cuong kha ning tiép can vaoi cong nghé nay. Nghién
ctru trong tuong lai can tap trung vao viéc phat trién cac
loai 6ng c6 kich thuéc va ap lyc 4m phu hop cho céac
nhom bénh nhan dac biét, cling nhu danh gia hi€u qua
chi phi cta viéc ap dung cong nghé nay trong cac co so
y té khac nhau.

5. KET LUAN

Ong lay mau chan khong da va dang dong gop vai tro
quan trong trong chan doan xét nghiém hién dai. Cong
ngh¢ nay mang dén nhleu vu diém vuot troi vé an toan
sinh hoc, chét luong mau va hiéu qua céng viéc so voi
phuong phap truyén thong. Tuy nhién, van dé tan huyét
van 1a thach thirc 16n, dic biét & bénh nhan cip ciru va
tré em. Cac giai phap nhu st dung dng thé tich nhé, dao
tao nhan vién va ky thuat 1y miu ding da ching minh
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hiéu qua trong viéc giam thiéu ty 1& tan huyét. Xu
huéng phat trién hién nay tap trung vao viéc thiét ké
ong chuyén biét cho timg nhom bénh nhén va tich hop
vO1 hé théng tu dong hoa. Viéc san xuét nodi dia cac loai
ong chan khong voi chi phi hop 1y sé tao diéu kién dé
nhiéu co s¢ y té co c6 kha ning tiép can véi cong nghé
nay.

TAI LIEU THAM KHAO

[1] Simundic A.M, Bélenius K, Cadamuro J et al,
Joint EFLM-COLABIOCLI Recommendation
for venous blood sampling, Clin Chem Lab Med,
2018, 56 (12): 2015-38.

[2] Hu J, Zhang Q.X, Xiao T.T et al, Residual
Negative Pressure in Vacuum Blood-Collection
Tube and Hemolysis in Pediatric Blood
Specimens, Lab Med, 2020, 51 (1): 41-6.

[3] Clinical and Laboratory Standards Institute,
Collection of diagnostic venous blood
specimens, CLSI, 2017.

[4] Heiligers-Duckers C, Peters N, van Dijck J.J.P et
al, Low vacuum and discard tubes reduce
hemolysis in samples drawn from intravenous
catheters, Clin Biochem, 2013, 46 (12): 1142-4.

[5] Simundic A.M, Cornes M.P, Grankvist K et al,
Colour coding for blood collection tube
closures-a call for harmonisation, Clin Chem
Lab Med, 2015, 53 (3): 371-6.

[6]

[7]

(8]

[9]

[10]

Chung H.J, Song Y.K, Hong S.K et al,
Implementation of biological variation-based
analytical performance specifications in the
laboratory: Stringent evaluation of Improvacutor
blood collection tubes, PL0S One, 2017, 12 (12):
e0189882.

Wembley Medical, Ong nghiém lay méu chan
khéng VATRACY, [Online], 2024 [cited 2024
Mar 20], [1 screen], Awvailable from: URL:
https://wembleymed.com.vn/vi/

Neuwinger N, Meyer Zum Buschenfelde D,
Tauber R et al, Underfilling of vacuum blood
collection tubes leads to increased lactate
dehydrogenase activity in serum and heparin
plasma samples, Clin Chem Lab Med, 2020, 58
(2): 213-21.

Kocijancic M, Cargonja J, Delic-Knezevic A,
Evaluation of the BD Vacutainer RST blood
collection tube for routine chemistry analytes:
clinical significance of differences and stability
study, Biochem Med (Zagreb), 2014, 24 (3):
368-75.

Phelan M.P, Reineks E.Z, Berriochoa J.P et al,
Impact of use of smaller volume, smaller
vacuum blood collection tubes on hemolysis in
emergency department blood samples, Am J
Clin Pathol, 2017, 148 (4): 330-5.



