PAT VAN PE

1. Tinh cép thiét ciia dé tai

Hién nay mau va cac ché pham mau dugc st dung ngay cang nhleu Trong cac ché pham
mau thi khéi tiéu cau (KTC) dugc st dung phd bién. Truyén khdi tiéu cau 1a nharn myc dich dua
tiéu cau co chat lugng vao co thé ‘ngudi bénh aé tranh chay mau. Hiéu qua truyén tiéu cau trén
bénh nhan phu thudc nhiéu vao chit lugng khdi tiéu cau.

Kh01 tiéu cau co thé dugc diéu ché bing nhiéu ky thuat khac nhau, chiu tac dong cua
nhiéu yéu t6 anh huong t6i chat lugng. Vi vay céac thong tin vé chat luong khdi tiéu cau la Can
thiét cho bac si diéu tri. Dong thoi nhitng yéu t6 ndo c6 anh huong to1 chat lugng khdi tiéu cau
ciing can cho cac nha san xuat dé t6i wu hoa, dam bao cac khéi tiéu cau thu duoc cd chit lugng
ngay cang t6t hon.

2. Muc tiéu cia dé tai
1. Nghién citu chat lwong cdc loai khéi tiéu cau dwge diéu ché tir don vi mau toan phan va
Qan tach tir nguoi hién mau bang mdy tach té bao mau tw dong tai Vién Huyét hoc — Truyén
mau Trung wong.
2. Nghién citu mét s6 yéu t6 anh hieong tdi chdt lwong Cuia khéi tiéu cau.

3. Y nghia thye tién va nhirng dong gop mai cia daé tai

Trudc day & Viét Nam dd c6 mét s bao cao Ve chat luong mot s6 loai ché pham tiéu cau
nhung cOn chua h¢ théng, chwa nhiéu nghién ciu vé yéu t6 anh huong téi chat lugng diéu ché
khéi tiéu cau.

Hién nay viéc diéu ché khdi tiéu cau dugc tién hanh ¢ kha nhidu co sé trong ca nuéce va
¢6 nhiéu phuong phap diéu ché khac nhau. Vi vay dé tai nghién ciru chat lwong va mot sb yéu td
anh huong t6i chat lwong khdi tiéu cu 1a can thiét, c6 ¥ nghia thyc tién cao.

4. Céu triic luin 4n
Luan 4n trinh bay trong 126 trang: ddt van dé (2 trang), tong quan (34 trang), d6i tuong va
phuong phap nghién ctru (14 trang), két qua nghién ctru (40 trang), ban luan (33 trang), két luan (2
trang), kién nghi (1 trang).
Luan an gom 47 bang, 10 biéu do, 1 so dd, 1 hinh, 7 anh. Tai liéu tham khao: 180.
Chuong 1
TONG QUAN TAI LIEU

1.1 Pic diém sinh 1y, sinh héa ciia tiéu ciu
1.1.1 Déc diém sinh san ciia tiéu ciu ) ) .
Qua trinh sinh tiéu cau 1a qua trinh sinh san va biét hoa tir t€ bao goc van nang theo so do
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Sau :

Tiéu cdu
CFU-GEMM  Nguyén  mTC  MTC MTC trudng
mau TC wa 6 hat ¢4 hat thanh
(CFU-Meg)  base chua sinh sinh
TC TC

Hinh 1.1: So d6 sinh neu cau
( HSC: Hemopoietic Stem cells, MTC: mdu tiéu cau, TC: tiéu cau)
1.1.2 Cdu trirc tiéu ciu
1.1.2.1 Hinh dnh vi thé
1.1.2.2 Hinh dnh siéu cdu triic



1.1.3 Chirc nang ttéu cdu
- Vai tro cua tleu cau trong qua trinh cAm mau ban dau.
- Vai tro cta tleu cau trong qua trinh dong mau huyét tuong.
- Vai tro cua tiéu cau trong qua trinh lanh vét thuong.
1.1.4 Sinh héa ciia tiéu ciu
1.2 Chét lwgng khéi tiéu cau va cac yéu té anh hwong
1.2.1 Chdt lwong khéi tiéu cau
1.2.1.1 Cdc phuong phdp diéu ché khoi tiéu cau
- Piéu ché khdi tleu cau tur huyét trong gidu tiéu cau.
- Piéu ché khdi tiéu cau tir 16p buffy coat.
- Gan tach khdi tiéu cau biang may tach tiéu cau tu dong.
1.2.1.2 Mét 56 logi khéi tiéu cau duoc diéu ché hién nay.
1.2.13 Chci'{ lwg’ng’khéri tiéu cdu i ~
- Yéu cau chat lugng cua KTC theo tiéu chuan chau Au .
- Y@u cau chét lugng tiéu chuan ctia hiép hoi cac ngan hang mau Hoa Ky (AABB).
- Tiéu chuan chat lugng KTC quy dinh tai thong tw 26/2013/TT-BYT
1.2.2 CacC yéu t6 dnh hwong chat lwo’ng khéi tiéu cau
1.2.2.1 Anh huong ciia yeu 16 nguoi hién méu
1.2.2.2 Anh huong ciia qud trinh diéu ché khoi tiéu cau
- Anh hudng cua thoi gian tir khi thu gom mau téi khi diéu che KTC.
- Anh huong cua phuong phap diéu ché toi chat luong khdi tiéu cau.
1.2.2.3 Anh huong cia diéu kién bdo quan khéi tiéu cau
- Anh hudng cta nhiét d6 bao quan va lic lién tuc.
- Anh huéng cia chit luong tii bao quan khéi tiéu ciu, thay d6i pO., va pCO, trong qua trinh
bao quan.
1.2.2.4 Thay doi mét sé yéu t6 trong thoi gian bdo qudn
- Thay d6i &6 pH trong thoi gian bao quan.
- Thay d6i nong d¢ glucose va lactate.
- Céc cytokine.
- Bién dbi hinh théi tiéu céu trong qua trinh bdo quén.
- Vai trd ¢6 hai ctia bach cau trong bao quan va truyén KTC.
1.2.2.5 Nhiém khudn ciia khoi tiéu cau
1.2.3 Cac xét nghiém kiém tra, ddnh gid chit lwong khéi tiéu cau.
Danh gia hinh thai hoc cua tiéu ciu va cac chi tiéu sinh hoa ciia khdi tiéu cau trong dng
nghiém.
Cac marker dé xac dinh tiéu ciu hoat hoa, tiéu cau hoat hoa c¢o lién quan dén biéu hién
khang nguyén bé miat GMP-140 (P-selectin, CD 62), GPlIb/llla ...
Chirc ning tiéu cau dugc danh gid bang do ngung tip tiéu ciu Vi ADP, collagen,
epinephrine...
DPinh lugng Vi hat: vai tr0 cua vi hat chua 16 rang nhung chung c6 thé tham gia huyét khéi
va/hodc phan ung mién dich chong tiéu cau, dinh lugng chung s€ co6 gia tri cho danh gia tleu ciu .
- Ty 1¢ song cua tiéu cau trong tuin hoan Kiém tra thoi gian lyu hanh cua tiéu cau trong
co thé bang danh dau dong vi phong xa vidu Ccrt
- banh gia hi¢u qua truyén tiéu cau ngu’or1 ta quan sat sy bién doi ciia SLTC (thuong
>20.000/mm?®) sau khi truyén TC. Tinh chi s6 CCI.

) . Chwong2 . )
POI TUQNG VA PHUONG PHAP NGHIEN CUU



2.1 Poi twgng nghién ciru
Nghién ctru duoc tién hanh tir 10/2011 dén 10/2013 trén ddi twong nghién ciru 1a nhiing
KTC diéu ché va gan tach tai vién Huyét hoc va Truyén mau Trung wong.
2.1.1 Nghién ciru chit lwong khoi tiéu ciu diéu ché tiv don vi mdu todn phin
* 210 KTC diéu ché bang phuong phap buffy coat tir don vi mau todn phan 250 ml va
350 ml.
* C& mau duoc tinh theo cong thirc sau:
N=Z%0y2 X pq - d°
n: Co mau nghlen clru
Z1.42) - HE SO tin cay o muc xac suit 95% 1a 1.96
P: Ty 1¢ KTC dat yéu cau chat luong (90%)
q: Ty 16 KTC khong dat yéu cau chat luong (10%)
d: Po chinh xac mong mudn 5%
n=138
2.1.2 Nghién cizu chét lwong KTC gan tich tiv ngwoi hién mdu biang mdy tich té bao tw dpng.
* 292 KTC gan tich bang mot trong c4c loai may tach té bao Trima, Comtec,
Heamonetic.
- Loai trir nhitng KTC trong qué trinh gan tach c6 16i k¥ thuat.
* Chat lugng KTC duge so sanh Vv6i tiéu chuan chat lugng quy dinh tai “Théng tu
26/2013/TT-BYT huéng dan hoat dong truyén mau”.
2.1.3 Nghién cizu mét so yéu té anh hwéng chit lwgng KTC diéu ché tiv don vi mdu todn phan.
210 nguoi hién mau tlnh _nguyén du tiéu chuan.
2.1.4 Nghién Cieu mot 6 yéu to anh hwéng téi chit lwong KTC gan tich tiv ngwoi hién mdu
bang may tich té bao tw dong.
292 nguoi hién tiéu cau tinh nguyén, du tiéu chuan hién tiéu cau. KTC dugc gan tach
bang ba loai may Trima, Comtec va Haemonetic.
2.1.5 Nghién citu dnh hwéng ciia thoi gian béo qudn
* 30 KTC du tiéu chuan, diéu ché bang phuong phap buffy coat, duge lya chon mdt cach ngiu
nghién.
- KTC dugc bao quan & 22°C, lic lién tuc trong tu bao quan tiéu cau PC100i trong thoi
gian 5 ngay.
* 30 KTC du tiéu chuan, dugce gan tach tir mot nguoi hién mau biang may tach té bao,
duoc lya chon ngau nhién.
- KTC dugc bao quan & 22°C, lic lién tuc trong tu bao quan tiéu cau PC100i trong thoi
gian 5 ngay.
2.2 Phuwong phap nghién ciru
2.2.1 Phwong phdp nghién ciru: mo ta cit ngang, tién ctru.
2.2.2 Céc chi sé sir dung cho nghién ciru.
* Nghién ctru chat luong KTC.
D¢ danh gia chat lugng KTC thu thap cac chi sé sau:
Thé tich, SLTC, SLBC, SLHC, nong d6 tiéu cu, d6 pH cta KTC.
* Nghién ctru mot s6 yéu té anh hudng t6i chat lugng KTC diéu ché tir don vi mau todn phan.
- SLTC, SLHC, Hematocrit, MCV, SLBC nguoi hién méau
- Thé tich mau toan phan
- Thoi gian tir khi liy mau t6i khi diéu ché
* Nghién ctiru mot s6 yéu t6 anh huong t6i chat lugng KTC gan tach tir nguoi hién mau bang may
tach té bao tu dong.
- Can nang, gidi, SLTC, SLHC, Hct, MCV, SLBC nguoi hién mau.
- CAc loai may tach té bao.



* Nghién ctru anh hudng cua thoi gian bao quan
- SLTC, SLHC, SLBC, PDW, MPV, P-LCR tai cac ngay bao quan.
- Nong do glucose, nong do lactate, pO,, pCO,, ndng d6 Na*, K*
- Do ngung tap tiéu cau véi collagen, ADP.
- Hinh anh tiéu cau trén kinh hién vi dién tu.
- Nudi cay vi khuan.
2.2.3 Phwong phdp xidc dinh cdc chi sé nghién ciru.
2.2.3.1 Phwong phdp xdc dinh céc chi s6 huyét hoc
Céc chi s6 huyét hoc: SLTC, SLBC, SLHC, MCV, hematocrit, PDW, MPV, P-LCR duoc
phan tich bang may KX- 21 Sysmex (Nhat Ban).
* Thé tich KTC duoc xac dinh bing cong thirc:
Thé tich KTC = (Trong lugng KTC — Trong lugng tai rong) : 1,03
2.2.3.2 Phurong phdp xdac dinh céc chi s6 hoa sinh, khi mdu
- Céc chi s6 Glucose, lactate, pH, Na*, K*, pO,, pCO, duoc thyc hién bang may khi mau
GEM-3000 Instrumentation Laboratory (My).
Xét nghiém tai cac thoi diém ngdy thir nhét, ba va nim trong thoi gian bio quan. Dia
diém: Vién Bong Quéc gia.
2.2.3.3 Quan séat TC duci kinh hién vi dién tir & cac ngay bao qudan
* Tiéu chuan hinh thai tiéu cu trén kinh hién vi dién tu:
Hinh théi tiéu cau duoc xép thanh 3 nhém, tinh ty I¢ % theo ngdy bao quan (ngay thir
nhat, ba va nam).
- Nhom 1: + TC dang hinh dia, duong kinh 2-4 pm.
+ Mang tiéu cau nguyén ven
+H¢ thdng vi 6ng, hé thong kénh mo rat rd rang.
- Nhém 2: + Tiéu cau thay d6i hinh dang, c6 nhiéu gia tac
+ Mang tiéu cau con nguyen ven
+ Hé thong vi 6ng, hé thong kénh mo rd.
- Nhom 3: + TC truong to 1én, thay doi hinh dang thanh hinh cau
+ Gia tic ngin, c6 hién tuong dut giy
+ Hé thong kénh mo khong rd.
Dia diém thyc hién: Vién 69 BTL Lang Chu Tich Ho6 Chi Minh.
2.2.3.4 Phwrong phdp xdc dinh do ngung tdp tiéu cau
Thyc hién trén may Chrono-Log CA-560 (M¥) bang phuong phap do quang. Chat kich
tap la: ADP 10uM va collagen 2 pg/ml.
Xét nghiém tai cic ngdy thir nhat, ba va nim cua thoi gian bao quan. Dia diém: Vién
Bong Quéc gia L& Hiru Trac.
2.2.3.5 Phuong phap nuoi cay Vi khudn.
- Nudi cay bang may cdy mau BacT/ALERT (Phap). Thuc hién & cdc ngay thu nhét, ba
va nam cua thoi gian bao quan. Dia dlem Vién Bong Qudc gia.
2.2.3.6 Phirong phap xdc dinh mét sé chi sé nghién ciu khdc.
* Thé tich mau toan phan: 2 loai tai 250 ml va 350 ml.
* Thoi gian tir khi 1y méau t6i khi diéu ché KTC: chia 1am hai nhom
- Piéu ché trude 8 gid. Piéu ché trong thoi gian 8 dén 24 gio.
* Can nang nguoi hién mau: chia hai nhom
- Can nang > 60 kg. Can nang < 60 kg.
* SLTC nguoi hién mau: chia hai nhém
-SLTC > 300 G/I. SLTC <300 G/1.
* MCV nguoi hién mau: chia ba nhém
- MCV < 851l. 85 flxtMCV< 95 fl. MCV > 95 fl.



* Loai may tach té bao ty dong: 3 loai may Trim, Comtec, Haemonetic
D¢ so sanh anh hudng ciia cAc yéu td téi chit lugng KTC, cac KTC lya chon c6 dong
nhat cac yéu td trir cac yéu t6 nghién ciru.
2.2.4 X Iy 56 liéu
Céc s liéu duoc xir Iy trén may tinh bang phan mém SPSS 16.0.
2.2.5 Dia diém nghién ciru
- Vién Huyét hoc — Truyén mau Trung uong
- Vién Bong Quéc gia.
- Vién 69 B0 tu Iénh bao vé lang Chu Tich Hb Chi Minh.
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292 KTC gan tach tir mot 210 KTC diéu ché tir MTP

NHM bing méy tich té
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- Kiém tra chit lugng KTC - Kiém tra chit lugng KTC
- So sanh vei tiéu chuan chat luong - So sanh vei tiéu chuan chat luong
- Mot s0 yéu to anh hudng: loai - Mot s6 yéu to anh huong: thé tich
mAv. vén th nowrdi hidn méan mét TP thai eian didn ché
30 Muc tiéu 1: Nghién ctru chat lugng céc loai KTC dugc 30
TKC diéu ché tir dv mau toan phin va gan tach tir NHM TKC
bang may tach té bao ty dong.
Céc chi s6 xét nghiém sau 1, 3 Céc chi s6 xét nghiém sau 1, 3
va 5 ngay bao quan va 5 ngay bao quan
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Muc tiéu 2: Nghién ciru mot sb yéu té anh huéng
t6i chét lwong KTC

M® hinh nghién ciu

Chuong 3
KET QUA NGHIEN CUU
3.1. Chit lrgng khoi tiéu ciu
3.1.1 Chdt lwong khéi tiéu cdu diéu ché tiv don vi mdu todn phin
3.1.1.1 Chdt lwong KTC diéu ché tir don vi mau toan phan 250ml

Bang 3.1 Chdt luong KTC diéu ché tir don vi mdu toan phan 250ml

KTC (n=90) Tiéu
Trung binh | Cao nhat | Thip nhit | chuan chit
lugng VN
SLTC (10"7dv) | 4,27 1,10 7,37 2,19 >3,25
SLBC (10%dv) | 0,024+0,012 | 0,060 00 <0,050
SLHC (10™%dv) | 0,012+0,007 | 0,055 00
pH 7,16+0,04 7,24 7,02 6,40-7,40
Thé tich KTC (ml) | 50,20+1,89 | 68,00 50,00 >40,00
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Biéu do 3.1 Biéy do”‘phdn b6 SLTC trong mot don vi KTC
diéu che tir don vi mau toan phan 250 ml.

Bang 3.2 Ty 1é KTC diéu ché tir don vi mdu toan phan 250 ml

dat y8u cdu chat heong theo tiéu chudan Viét Nam

KTC dat KTC chua dat
chit lugng chit lugng
SO lugng Ty 1€ (%) SO lugng | Ty lé (%)
SLTC (n=90) 70 77,8 20 22,2
SLBC (n=90) 88 97,8 2 2,2
SLHC (n=90) 90 100,0% 0 0
pH (n=90) 90 100,0% 0 0
Thé tich KTC (n=90) 90 100,0% 0 0




3.1.1.2 Chat lwgng KTC diét{ ché tir don vi mdu toan phan 350ml i
Bang 3.3 Chat lwong KTC diéu ché tir don vi mdu toan phan 350ml

KTC (n=120) Tiéu chuan
Trung binh | Cao nhit | Thip nhat | chat lugng VN
SLTC (10"/donvi) | 6,06 £2,12 | 11,98 2,20 >4,55
SLBC (10%don vi) | 0,037+0,027 | 0,190 00 <0,05
SLHC (10™%don vi) | 0,01620,010 | 0,061 00
pH 7,1520,04 7,24 6,99 6,40-7,40
Thé tich KTC (ml) | 67,98+0,18 | 68,00 66,00 >40,00
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Biéu d@6 3.2 Phan bé SLTC trong mét don vi KTC diéu ché
tir mdu todn phan 350 ml.
Bang 3.4 Ty 1¢ KTC diéu ché tir don vi mdu toan phan 350 ml
dat yeu cdu chat heong theo tiéu chudan Viét Nam

KTC dat KTC chua dat
chit lugng chit lugng
S0 lugng Ty 1¢ (%) SO lugng | Ty 1§ (%)
SLTC (n=120) 99 82,5 21 17,5
SLBC (n=120) 93 77,5 27 22,5
SLHC (n=120) 120 100,0 0 0
pH (n=120) 120 100,0 0 0
The tich KTC 120 100,0 0 0
(n=120)




3.1.2 Chat lwgng KTC gan tich tir nguoi hié’gz mau bfgng mdy tach té bao
3.1.2.1 Chat luong KTC gan tich tu nguoi hien mdu bang may Trima

Bang 3.5 Két qud kiém fra chdt heong KTC
gan tdach tir nguoi hién mau bang mdy tach té bao Trima

KTC (n=159 Tiéu chuan
Trung binh | Caonhat | Théap nhat Chai/ﬁqng
SLTC (10"/dv) 3,25+0,26 4,49 2,37 >3,00
SLBC (10%dv) | 0,034+0,006 | 0,043 00 <0,300
SLHC (10"%dv) 0,05+0,03 0,22 0,02
pH 7,15+0,06 7,24 6,95 6,40-7,40
Thé tich KTC (ml) | 250,7645,73 | 300,00 250,00 >212,50
Nong do TC (G/l) | 1295+95 1496 948 <1500

Bang 3.6 Ty 1é KTC gan tach tir ngueoi hién mau bang may tach té bao Trima dat y8u cau chat

lirong theo tiéu chudn Viét Nam

KTC dat KTC chua dat
] chat luong ] chat luong
SOolugng | Ty1é (%) | SOlugng | Tyl (%)
SLTC (n=159) 147 92,5 12 7,5
Nong do TC (n=159) 159 100,0 0 0
pH (n=159) 159 100,0 0 0
Thé tich KTC (n=159) 159 100,0 0 0

3.1.2.2 Chat lwgng KTC gan tach bang may tach ComTec
Bang 3.7 Chat luong KTC gan tach
ter nguoi hien mau bang may tach té bao Comtec

KTC (n=73) Tiéu chuan
Trung binh | Caonhit | Thap nhét VN
SLTC (10"/dv) 3,26+0,27 3,89 2,62 >3,00
BC (10%dv) 0,035+0,005 | 0,360 00 <0,300
SLHC (10™/dv) 0,05+0,03 0,19 00
pH 7,14%0,07 7,21 6,88 6,40-7,40
Thé tich KTC (ml) | 274,08+18,37 | 313,00 250,00 >212,50
Nong do TC (G/1) 1191+98 1475 971 <1500

Bang 3.8 Ty 1é KTC gan tach tir ngueoi hién mau bang mdy Comtec

dat yeu cdu chat heong theo tiéu chuan Viét Nam

KTC dat KTC chua dat
chit lugng chit lugng
Solugng | Ty1e (%) | Solugng | Ty 1€ (%)
SLTC (n=73) 67 91,8 6 8,2
Nong do TC (n=73) 73 100,0 0 0




pH (n=73) 73 100,0 0 0

The tich KTC (n=73) 73 100,0 0 0

3.1.2.3 Chdt lwong KTC gan tach tir nguoi hién mdu bang may Haemonetic
Bang 3.9 Chat luong KTC gan tach bang may tdach té bao Haemonetic

KTC (n=60) Tiéu chuan
Trung binh | Caonhat | Thap nhit VN
SLTC (10"/dv) 3,48+0,23 4,07 2,95 >3,00
SLBC (10%dv) | 0,060+0,004 | 0,170 0,030 <0,300
SLHC (10"™%dv) 0,09+0,03 0,17 0,03
pH 7,14%0,05 7,21 7,00 6,4-7,4
Thé tich KTC (ml) | 263,19+11,94 | 280,00 250,00 >212,50
Nong do TC (G/I) 132584 1481 1119 <1500

Bang 3.10 Ty 1é KTC gan téch tir nguoi hién méu bang mdy Haemonetic
dat yBu cau chat luong theo tiéu chuan Viét Nam

KTC dat KTC chua dat
chit lugng chit lugng
Séluong | Ty 18 (%) | Sdbluwong | Tylé (%)
SLTC (n=60) 59 98,3 1 1,7
Nong d6 TC (n=60) 60 100 0 0
pH (n=60) 60 100 0 0
Thé tich KTC (n=60) 60 100 0 0

3.2 Mt 6 yéu to anh hwéng téi chat lwong KTC
3.2.1 M@t s0 yéu t anh hwéng téi chit lwong KTC diéu ché tiv don vi mdu toan phan
3.2.1.1 Anh huong ciia thé tich don vi mdu toan phan

D¢ nghién ctru anh hudng cua thé tich don vi méau toan phan téi chat lugng KTC, ching
t6i quy doi cac chi tidu chat lwong KTC trong mét don vi thanh dang céc chi tidu dugc didu ché tir
100 ml mau toan phan.

Bang 3.11 So sanh chat lwong KTC diéu ché tir 100 ml mau toan phan
cua don vi mdu toan phan 250 ml va 350 ml

Pon vi mau 250 ml | Pon vi mau 350 ml
(n=90) (n=120) P
SLTC (10%don vi) 17,07 £ 4,41 17,31+6,10 p>0,05
SLBC (10%don vi) 0,01 + 0,005 0,011 + 0,008 p>0,05
HC (10"/don vi) 0,005 + 0,003 0,005 + 0,003 p>0,05
pH 7,16 +0,04 7,15+ 0,04 p>0,05
Thé tich KTC (ml) 20,08 £ 0,76 19,42 +0,05 p<0,05

Bang 3.12 So sanh ty [¢ dat yéu cdu chat lwgng vé SLTC va SLBC ciia KTC diéu ché tir don vi
mau toan phan 250 ml va 350 ml



KTC
Pon vi mau 250 Don vi mau 350
(n=90) (n=120) p
Solugng | Tyl¢ | Solugng | Ty I (%)
(%)

Dat chat luong

SLTC 70 77,8 99 82,5 p>0,05
Dat chat luong

SLBC 88 97,8 93 77,5 p<0,05

3.2.1.2 Anh hwong cua thoi gian tir khi thu gom mdu déﬁ khi diéu ché KTC
Bdng 3.13 So sanh anh hwdng cua thoi gian diéu ché i
toi chat lwong KTC diéu cheé ti don vi mau toan phan 350ml

Trude 8 gio | Trong thoi gian 8 gio
(n=61) dén 24 gios (n=59) P
SLTC (10"™/dv) 6,35+2,04 5,76+2,17 p>0,05
SLBC (10%dv) 0,041+0,028 0,032+0,026 p>0,05
SLHC (10™/dv) 0,018+0,010 0,015+0,010 p>0,05
pH 7:17£0,04 7,130,05 p<0,05




3.2.1.3 Anh hwéng ciia mét sé yéu té tir nguoi hién mdu téi chat heong KTC diéu ché tiv don vi

mau toan phan

Bang 3.14 Anh huéng ciia s6 lwong TC nguoi hién mdu

toi chat heong KTC diéu ché tir mdu todn phan

TC<300 TC>300
(n=65) (n=55) P
SLTC
(10%/don vi) 5,34 +1,88 6,91 +2,08 p<0,05
S(Ié-/rlf 785 + 275 1016 + 306 p<0,05
Bang 3.15 Anh huéng ciia MCV nguwoi hién mau t6i chat rong KTC
MCV<85fl | 85fIxMCV<95fl MCV>95f|
(n=23) (n=82) (n= 15) P
p1_2>0,05
1SOII(;/I-§: 5,86 +2,11 6,20+2,14 5,62 + 2,05 p1.5>0,05
( %) P2.3>0,05
p1_2>0,05
f(l)'g/BdC 0,03 £0,02 0,04+0,03 0,03 £0,03 p1.5>0,05
(107dv) 0>5>0.05
SLHC P2>0.05
1094 0,013+0,006 | 0,018+0,012 0,013 +0,007 | p.13>0,05
(107/dv) 0>.5>0.05
P1 P2 Ps
Bang 3.16 Méi twong quan giita SLTC trong KTC
voi HC, BC, Hct nguoi hien mau
SLTC HC BC Hct
SLTC r 1
p
n 120
HC r 0,055
p 0,548
n 120 120
BC r -0,048 0,154 1
p 0,599 0,093
n 120 120 120
Hct r 0,070 0,554 0,066 1
p 0,444 0,000 0,471
n 120 120 120 120




3214 Anh hwéng cia thoi gian bao quan téi chat lwong KTC diéu ché tir cac don vi mdu todn
phar ) ) C
Bang 3.17 Ket qua cac chi s6 TC trong KTC diéu che
ter don vi mdu toan phan theo ngay bdo quan

SLTC PDW MPV P-LCR
(10"/dv) (%) (fl) (%)

Ngay 1 (n=30) 0,43+0,14 9,21+1,28 | 7,67+0,80 | 11,344500
Ngay 3 (n=30) 0,41+0,14 10,03+1,49 | 8,28+0,83 | 14,40+5,76
0,38+0,13 10,13+2,34 | 8,48+0,94 | 15,90+6,23

X _ 1.3<0.05 1.3<0,05 1.3<0,05 1.3<0,05

Ngay 5 (n=30) 21_5<o,05 Sl_s<o,05 Sl_s<o,05 Sl_s<o,05

p3_5>0,05 p3_5>0,05 p3_5<0,05 p3_5<0,05

Bdng 3.18 Bien doi SLBC va SLHC trong KTC diéu ché tir
don vi mau toan phan theo ngay bao quan

SLHC SLBC
(T (G/l)
Ngay 1 (n=30) 0,025+0,017 0,58+0,24
R 0,024+0,008 0,58+0,28
Ngay 3 (n=30) 00,05 0>0,05
Ngay 5 (n=30) 0,0210,010 0,480,26
p1_5>0,05 p1_5>0,05
p3_5>0,05 p3_5>0,05

Bang 3.19 Thay déi pH, nong do glucose, lactate trong KTC diéu ché tir
don vi mau toan phan theo ngay bao qudn

Ngay 1 Ngay 3 Ngay 5
(n=30) (n=30) (n=30)
7,08+012 7,04+0,14
H 7,15£009 (6,7 + 7,16) (6,68 = 7,26)
P (6,97 + 7,35) 0,2<0,05 P1.5<0,05
L3= p3_5<0,05
19,30+2,05 18,38+2,93
Glucose 22,28+2,17 (14,3 + 23) (11,6 = 23,6)
mmol/I 19,0 + 27,8 1.5<0,05
( ) ( ) P15<0,05 Bs-s<0, o
8,93+2,99 11,42+3,09
Lactate 6,2621,44 (4,7 + 16,8) (6,2 + 18,2)
mmol/I 4,2+91 1.5<0,05
( ) ( ) P15<0,05 Bs-s<0, o

Bang 3.20 Thay déi cdc chi s6 pO, va pCO; trong KTC diéu ché
ter don vi mdu toan phan theo ngay bdo quan

pOz pCOZ
(mmHg) (mmHg)
Ngay 1 (n=30) 82,67+17,91 51,47+10,18
R _ 77,17+20,42 50,40+8,85
Ngay 3 (n=30) 01550.05 0150.05
Ngay 5 (n=30) 86,30+19,83 47,43+9,31




p1_5>0,05
p3_5<0,05

p1_5<0,05
p3_5<0,05

3.2.2 Anh hwéng ciia mét sé yéu to t6i chit lwong KTC gan tach tiv ngwoi hién tiéu cau bang
may tach té bao

3.2.2.1 Anh hwong cia logi mdy tach tiéu cau téi chat lwong KTC

Bang 3.21 So s&nh mét sé chi tiéu chdt lwong KTC gan tach tir
nguoi hien mdu bang cac loai may tdch té bao

. _ _ Haemonetic
Trima (n=32) | Comtec (n=35) (n=30) p
SLTC Pr20.05
(10"/don vi) | 3,20+0,24 3,3020,32 3374024 | o¥ooe
Nong do TC pr2005
(G 1295495 1191+98 1325+84 Egj;ojog,
SLBC P..,>0,05
(10%/don vi) 0,032+0,005 | 0,038+0,004 | 0,072+0,004 Ei:gjgg
SLHC P..,>0,05
(10%/don vi) 0,06+0,04 0,06+0,03 0,10+0,03 Ei:gjgg
pH P..,>0,05
7,15+0,07 7,14%0,07 7,15+0,05 P14>0,05
P,.5>0,05
Thé tich P,.,<0,05
KTC (ml) 250,00+00 | 277,23+18,14 | 266,72+13,41 Eiﬁiigigg
P1 P2 Ps

3.2.2.2 Anh hwong ciia mot s6 yéu to tir nguoi hién mdu ti chat lheong KTC

Bang 3.22 Anh hieéng ciia SLTC nguoi hién mdu
toi chat lwong KTC gan tach bang may tach té bao

TC >300G/I (n=30) TC <300G/I (n=32) p
SLTC (10"/don vi) 3,25+0,025 3,200,024 p>0,05
SLBC (10%/don vi) 0,023+0,003 0,032+0,005 p>0,05
SLHC (10™/don vi) 0,0410,02 0,06:0,04 p<0,05
pH 7,14+0,06 7,15+0,07 p>0,05
Bang 3.23 Anh huong cia can nang nguoi hién mdu
toi chat lwong KTC gan tach bang mdy tach té bao
Cén nang >60 kg Cén nang < 60 kg p
(n=32) (n=34)
SLTC (10"/dv) 3,20+0,24 3,25+0,26 p>0,05
SLBC (10%dv) 0,032+0,005 0,03540,008 p>0,05
SLHC (10"%/dv) 0,06+0,04 0,05+0,04 p>0,05
pH 7,15+0,07 7,15+0,07 p>0,05

Bang 3.24 Anh hieéng ciia gici tinh nguoi hié’n’mdu
toi chat lwong KTC gan tach bang mdy tach té bao




Nam (n=30) Nir (n=30) p
SLTC (10"/don vi) 3,30+0,21 3,27+0,35 p>0,05
SLBC (10%don vi) 0,028+0,003 0,052+0,010 p>0,05
SLHC (10"%/don vi) 0,04+0,02 0,04+0,02 p>0,05
pH 7,15%0,07 7,15+0,05 p>0,05

Bang 3.25 Méi tuwong quan giita HC, HCT, MCV

nguwoi hién mau véi SLTC ciia KTC gan tach bang may tach té bao

SLTC Het HC MCV

SLTCr 1

p

n 159
Het r -0,034 1

p 0,666

n 159 159
HC r 0,003 0,718 1

p 0,973 0,000

n 159 159 159
MCV r -0,094 0,403 -0,315 1

p 0,239 0,000 0,000

n 159 159 159 159




3.2.2.3 Anh huong ciia thoi gian bdo qudn téi chd{ luwong KTC gan tach bang may tach té bao
Bdng 3.26 Cac chi so tiéu cau cua KTC
gan tach bang may tdach té bao theo ngay bdo quan

Ngay 1 (n=30) Ngay 3 (n=30) Ngay 5 (n=30)
SLTC 1401+331 1365+311 11964234
(G/) p13>0,05 P1.5<0,05
p3_5<0,05
PDW 9,55+0,91 11,56+1,43 13,13+2,07
(%) P1.5<0,05 P1.5<0,05
p3_5<0,05
MPV 7,91+0,61 9,23+0,83 9,84+0,93
(f) P1.3<0,05 P15<0,05
p3_5<0,05
P-LCR 0,127+0,039 0,207+0,057 0,253+0,067
(%) p1_3<0,05 P15<0,05
p3_5<0,05
Bdang 3.27 Bien doi SLBC va SLHC cua KTC
gan tdch bang mday tach té bao theo ngdy bdo qudn
Ngay 1 Ngay 3 Ngay 5
(n=30) (n=30) (n=30)
SLHC 0,005 + 0,002 0,008 + 0,003 0,006 = 0,005
(T p>0,05 P15>0,05
p3_5>0,05
SLBC 0,26 £0,17 0,21+£0,14 0,19 +£0,21
(G/) p>0,05 P15>0,05
p3_5>0,05
Badng 3.28 Keét qud mot so chi so hoa sinh ciua KTC
gan tdch bang mdy tach té bao theo ngay bdo qudn
Ngay 1 Ngay 3 Ngay 5
(n=30) (n=30) (n=30)
pH 6,99+0,11 6,88+0,16 6,83+0,18
p1_3<0,05 p1_5<0,05
p3_5<0,05
Glucose 19,25+2,97 10,80+3,92 7,1445,17
(mmol/1) P1-3<0,05 P1.5<0,05
p3_5<0,05
Lactate 3,21+0,87 14,07+4,39 18,63+6,05
(mmol/1) P1-3<0,05 P1.5<0,05
p3_5<0,05
Bang 3.29 Thay doi cdc chi so"pOZ va pCO, cia KTC
gan tdch bang mdy tach té bao theo ngdy bdo qudn
Ngay 1 Ngay 3 Ngay 5
(n=30) (n=30) (n=30)
pO, 59,73+31,64 53,47+20,70 90,83+39,66
(mmHg) p1.3>0,05 P1-5<0,05
p3_5<0,05
pCO; 74,47+14,42 84,77+19,20 69,30+18,19
(mmHg) p1.3<0,05 p1-5>0,05




P3.5<0,05 |

Bang 3.30 Dg ngung tap tiéu cau ciia KTC
gan tdch bang mdy tach té bao theo ngdy bdo qudn

Ngay 1 Ngay 3 Ngay 5
(n=30) (n=30) (n=30)
49,77+27,71 10,17+11,90
Coagen 73,56+21,91 000 5.2<0.05
( 0) P1-3<U, p3_5<0,05
8,17+6,62 6,93+3,78
ADP 1 1 1 1
27,20%9,07 5<0,05
(%) P1-3<0,05 S;_:>o,05
3.3 Két qua nudi cay vi khuin ) ) )
Bdng 3.31 Két qua nudi cay vi khuian KTC
Ngay 1 Ngay 3 Ngay 5
KTC tir KTC gan KTC tir KTC gan KTC tir KTC gan
DVMTP bang may DVMTP bang may DVMTP bang may
(n=210) (n=292) (n=30) (nf30) (n=30) (nf30)
Vi A A A Am A Am
Khudn Am tinh Amtinh | Amtinh tinh Am tinh tinh
. A A A Am A Am
Ndam | Amtinh Amtinh | Amtinh tinh Am tinh tinh

3.4 Hinh anh TC trong thoi gian bao quan

TC ngay 3

TCngay 5

Chuong 4

BAN LUAN

4.1 Nghién ciru chit lwgng khdi tiéu ciu

4.1.1 Thé tich KTC

Trong nghién ctru cia chung t6i thé tich trung binh ciia KTC diéu ché tir don vi mau toan
phan 250 ml va 350 ml tai bang 3.1 va 3.3. Thé tich trung binh cia KTC gan tach tir nguoi hién
mau bang may tach té bao Trima, Comtec, Haemonetic (bang 3.5; 3.7 va 3.9) dap tng tiéu chuan
chat lwong Viét Nam va chau Au. Két qua ndy phu hop véi cac nghién ciru cia Pham Tuin
Duong va cong sy (2012) Singh RP (2009).

4.1.2 S6 lwong tiéu cau trong KTC




SLTC trung binh trong mot KTC diéu ché tir don vi mau toan phan 250 ml va 350 ml tai
bang 3.1; 3.3 va ty 16 KTC dat tiéu chuan chit luong vé SLTC/dv (bang 3.2 va 3.4) cho thdy cac
don vi KTC dat tiéu chuan chung cho mot don vi KTC vé SLTC so V6i tiéu chuan Viét Nam va
ciing phu hop véi tiéu chuan ciia chau Au. Tuy nhién d6 dao dong vé SLTC cia cac don vi KTC
diéu ché tir don vi mau toan phan 12 kha rong. Biéu d6 3.1 va 3.2 thé hién rd su phan bd khoéng
tap trung ctua cac KTC vé SLTC/dv, dic biét ciu cac KTC diéu ché tir don vi mau toan phan 350
ml.

SLTC trong KTC gan tdch tir nguwoi hién mdu bang mdy tach té bao tu déng.

SLTC trong KTC gan tach tir ngudi hién mau bang may tach té bao Trima (bang 3.5),
Comtec va Haemonetic (bang 3.7 va 3.9) dat tiéu chuan VN va quy dinh ctia chau Au. Ty 1¢ KTC
dat tiéu chuan chit luong theo thong tw 26/2013/TT-BYT la rat cao, lan luot 13 92,5%; 91,8% va
98,3%. Két qua twong dwong véi cac nghién ctru cua Tran Ngoc Qué (2010), Burgstaler EA
(2004). Col D. Swary (2009).
4.1.3Sé lwong bach cau, héng cdu trong kh01 tiéu cau.
4.1.3.1S6 luong bach cau trong khéi tiéu cau

Két qua tai bang 3.1 va 3.3 cho thiy SLBC trong KTC diéu ché tir don vi méau toan phan
dat tiéu chuan chat luong Viét Nam. Trong d6 ty 1¢ dat yéu cau chat luong cao tuong tng 1a
97,8% (bang 3.2) va 77,5% (bang 3.4). Tuong duong véi két qua ciia Rivindra P. Singh (2009).

S6 lugng bach cau trong KTC gan tach trén ba loai may Trima, Comtec, Haemonetic
(bdng 3.5); (bang 3.7) va (bang 3.9) dat tiéu chuan chat luong chau Au, véi ty 1é ciac KTC dat yeu
cau chat lugng vé SLBC 1a 100% . Két qua ciia chiing t6i phll hgp voi nghién ciru ciia cac tac gia:
Bui Minh Dirc (2010), Phung Thi Hoang Yen (2012), Ha Hru Nguyén (2012), C.Coffe (2001).
4.1.3.2 S6 lwong hong cau trong khoi tiéu cau

SLHC con lai trong san phim KTC theo két qua nghién ciru cia ching t6i rat thap (bang
3.1; 3.3; 3.5; 3.7 va 3.9), voi mot lugng nho nhu vay thi s& khong anh hudng téi chat lwong KTC
trong khi bao quan.

4.1.4 P pH ciia khéi tiéu ciu

Két qua tai bang 3.1 va bang 3.3 KTC duoc diéu ché tir don vi mau toan phan 250 ml va
350 ml ¢6 d6 pH lan lugt 14 7,160,04 va 7,15+0,04. KTC gan tach bang cac may Trima, Comtec,
Haemonetic c¢6 d6 pH lan luot 1a 7,15+0,06; 7,14+0,07 va 7,14+0,05 so sanh véi tiéu chuan do
pH tai thong tu 26/2013/TT-BYT vé huéng dan hoat dong truyén mau thi 100% cac KTC dat tiéu
chudn chét lugng.

4.2 Mot sb yéu t6 anh hwéng téi chit lwong khoi tléu cz‘lu
4.2.1 Mgt s6 yéu té anh hwong téi chit lwo’ng khéi tiéu cau diéu ché tiv don vi mdu toan phan.
4.2.1.1 Anh huéng cua thé tich don vi mdu toan phan.

Pé so sanh chung t6i qui ddi SLTC trong mdt don vi thanh s lugng tiéu cau duoc didu
ché tir 100 ml mau toan phan.

Két qua tai bang 3.11 SLTC trong KTC dugc diéu ché tir 100 ml cia don vi méau toan
phan 250 ml va don vi mau toan phan 350 ml tvong dwong nhau (p>0.05). Bang 3.12 cho thiy ty
l6 KTC dat yéu cau chat luong vé SLTC diéu ché tir don vi mau toan phan 250 ml va 350 ml
tuong tmg 1 77,8 % va 82,5%. Mic di két qua so sanh ty 1¢ dat yéu cau chit lugng vé SLBC cua
ché pham KTC diéu ché tir don vi mau toan phan 250 ml va 350 ml khac nhau (bang 3.12) véi ty
& twong tng 12 97,8% Vva 77,5%, nhung cé hai loai van dat tiéu chuan chat lwong theo quy dinh.
4.2.1.2 Anh hwong ciia thoi gian tir khi thu gom mdu t6i khi diéu ché khéi tiéu cau.

Két qua tai bang 3.13 thay cac chi tiéu chat lwgng SLTC, SLBC, SLHC trong cic KTC
diéu ché trong thoi gian trude 8 gio tir khi thu gom twong dwong véi két qua didu ché trong thoi
gian 8 gio dén 24 gio tir khi thu gom.

Do pH & KTC duge dicu ché trong thoi gian 8 gio dén 24 gio thip hon d6 pH ciia KTC
duge diéu ché trude 8 gid ¢6 ¥ nghia thong ké (p<0.05). Diéu ndy cd thé do mirc tiéu thu glucose



tang va san xuat lactate ting boi cac hoat dong chuyén hoa cua té bao hdong ciu, bach cau trong
thoi gian bao quan méau toan phan dan dén giam d¢ pH ctia KTC diéu ché trong thoi gian 8 gio
dén 24 gio sau khi thu gom. Két qua twong tu nghién ctru ctia Sandgren P (2008), Perez (2004),
Nor Raihan (2014).

4.2.1.3 Anh huong ciia mét sé yéu té tir nguoi hién mau t&i chat heong KTC diéu ché tir don vi
mau toan phan.

Két qua & bang 3.14 c6 sy khac biét 18 v& SLTC trong KTC diéu ché tir don vi mau toan
phan c6 SLTC<300G/I va don vi mau toan phan c6 SLTC >300G/L. Nhur vy kiém tra SLTC nguoi
hién mau trudc khi diéu ché s& ti uu héa duoc chit lwong KTC thu duge. Das SS (2005), SLTC trong
khdi tiéu cau c6 turong quan dang ké voi SLTC ciia ngudi hién mau, dé dat dwoc SLTC 1a 4,5 x 10™
TC/dv thi s6 lwong tiéu cau ngudi hién phai >200 x 10°/ml.

Vi KTC diéu ché tir mau toan phan bang phwong phap ly tim phan 16p nén MCV cia nguoi
hién mau c6 thé anh huong t6i chat luong ciia KTC, ching c6 thé anh huong dén SLTC hodc anh huong
téi SLHC con lai trong KTC. Két qué tai bang 3.15 cho thay khong c6 su khéc biét vé SLTC, SLHC con
lai trong cac KTC diéu ché tir mau toan phan c6 MCV<85 fl v6i SLTC, SLHC trong cac KTC diéu ché
tir mau todn phan c6 85 fIKMCV<95 fl va MCV>95 fl (p>0,05).

Khong c6 mdi twong quan gitta SLHC, Hct va SLBC nguoi hién téi chat lugng KTC
(bang 3.16).

4.2.2 Mét sé yéu 10 dnh hwéng tdi chit lwong khéi tiéu cau gan tich tiv ngwoi hién tiéu ciu
bang mdy tach 1é bao.
4.2.2.1 Anh hwéng cia logi may tach té bao téi chat heong khéi tiéu cau.

So sanh chat lwong KTC gan tach tir ba loai may Trima, Comtec va Haemonetic thay chi
c6 SLBC con lai trong KTC 13 khac nhau, két qua tai bang 3.21 cho thay SLBC con lai ciia KTC
gan tach bang may Trima va Comtec it hon trong KTC gan tich bang may Haemonetic. C4c thiét
bi nay dat dugc sy khac biét SLBC vi Trima va Comtec duoc lip thém bo loc bach cau. KTC gan
tach bang may Haemonetic c6 SLHC con lai cao hon so véi KTC gan tach bang may Trima va
Comtec. Thé tich KTC gan tach bang may Trima 1a thip nhat 250 £ 00 ml. Nhu viy KTC gan
tach bang may Trima c6 SLBC va SLHC con lai thip nhit va thé tich KTC nho nhat.
4.2.2.2 Anh hwéng ciia mot s6 yéu o tir nguoi hién mdu téi chat lwong KTC gan tach bang mdy.

* Anh hwong cia SLTC ngueoi hién mau toi chat heong KTC

Két qua tai bang 3.22 thay SLTC trong KTC gan tch tir ngudi co6 SLTC> 300G/1 va
ngudi ¢6 SLTC<300G/l khong cé su khac biét. Co thé thdy trong nghién ciru ciia chung toi tiéu
cau trung binh trude khi gan tach ciia nguoi hién 14 291 + 45 G/I va thé tich méau trung binh Ia
4463 + 432 ml. Vi ndng d6 va thé tich mau ndy hoan toan c6 thé cung cap di SLTC ma ching
t6i cai dat, dé gan tach dugc mot don vi KTC c6 3,00 x 10" TC/dv.

Két qua nghién ctru tai bang 3.23 ciing thiy khong co sy khac biét vé chat lugng KTC
gan tach tir nhém nguoi hién mau ¢ cin ning >60kg va nhdm ¢ can niang <60kg. Patel J (2013),
Mangwanas (2014) c6 két qua twong tu.

Két qua nghién ciru ciing cho thdy khdng c6 méi twong quan giira gidi tinh, hematocrit,
HC va MCV Véi s lugng TC thu dugc (bang 3.24 va 3.25).

4.2.3 Anh hwéong cua thoi gtan bao quan toi chat lwong KTC
4.2.3.1 Thay doi s6 lrong va céc chi sé tiéu cau trong thoi gian bao quan

Két qua tai bang 3.17 va 3.6 thay: SLTC giam di qua cac ngdy bao quan. Két qua nay
ciing phil hop véi két qua cac nghién ctru ciia Saira Baslir (2014), Soleimay F.A (2011). Ngoai
nhitng nguyén nhan lam giam SLTC trong thoi gian bdo quan nhu doi song TC ngan, dnh hudng
cta diéu kién bao quan nhu nhiét do, lic lién tuc, dung dich bao quan. Murphy (1986), cho rang
giam SLTC nguyén nhan chinh I1a do giam d¢ pH.



* Thay doi cc chi sé tiéu cau trong thoi gian bdo quan

Céc chi s6 tiéu cau MPV, PDW, PLCR, phan anh trong thoi gian bao quan cé sy thay doi
hinh dang ciia tiéu cau, dac biét 1a khi phan tich c6 két hop véi pH. Trong két qua nghién ctru ctia
chling toi bang 3.17 va 3.26 c4c chi s6 PDW, MPV va P-LCR cua TC ting rat manh & ngdy bao
quan thir ba va nim so v&i ngdy bao quan thir nhat. CAc chi s6 ndy c6 méi tuong quan cao voi sur
thay d6i cia d6 pH nhit 14 & ngay bao quén thir ba.

Quan sét hinh thai tiéu cau bang kinh hién vi dién tir & d6 phong dai 10.000 va 15.000
lan, tiéu cdu & ngay dau bao quan van giit nguyén dugc hinh thai binh thuong ciia tiéu cau (4nh
3.1). Sau d6 c6 sy thay d6i manh mé hinh thai TC qua cAc ngay bao quan (anh 2.3; 3.3).
4.2.3.2 Thay doi SLHC, SLBC trong thoi gian bao quan

Két qua bang 3.18; 3.27 thay SLHC va SLBC trong KTC c6 xu huéng giam theo ngay
trong thoi gian bao quan. Tuy nhién sy giam vé s6 luong nay la khong khac biét nhau nhiéu
(p>0,05). Két qua nay theo chung t6i do KTC dat tiéu chuan rat cao vé SLHC va SLBC con lai.
Tuong tu két qua cia Soleimany F.A (2011).
4.2.3.3 Thay doi nong dé glucose trong thoi gian bdo quan

Nong do glucose gidm manh & cac ngdy bao quan thir ba va thir nim bang 3.19 va 3.28.
Két qua nay ciing phll hop véi cac nghién ciru ciia Tulikachandra (2011), Carey A. (2010), Larry
J. (2003), Nitin Agarwal (2014). Sy tiéu thy glucose c6 mbi twong quan thuan voi tao thanh
lactate, do d6 mirc d¢ tiéu thu glucose cang cao thi sy tao thanh lactate cang nhiéu, day chinh 1a
nguyén nhan dan dén giam d¢ pH va gy ra cac ton thuong cho tiéu cdu bao quan. Glucose ngoai
viéc dung dé danh gia chuyén hoa ciia TC trong bao quan, con 1a mot chi thi quan trong trong
viéc danh gia nhiém khuan ciia KTC.
4.2.3.4 Thay doi nong dé lactate khoi tiéu cau trong thoi gian bdo qudn

Tich Iy lactate gay ra gidm do pH trong KTC bdo quéan, hién tuong nay gay ra ton
thuong hinh théi tiéu cau va tiéu cau mat kha ning ton tai trong co thé. Két qua nghién ctru thay
nong d¢ lactate taing manh theo ngay trong thoi gian bao qudn (bang 3.19 va 3.21).
4.2.3.5 Thay doi pH trong thoi gian bao quan khoi tiéu cau

Trong thoi gian bao quan KTC 1a d¢ pH phai nam trong pham vi chap nhan 6.4 dén 7.4
dé gitr duoc chirc ning tiéu cau. Két qua nghién ctru cua chung toi tat ca cac KTC dén cudi thoi
gian bao quan déu c6 do pH trong pham vi ndy. So sanh d6 pH & ngdy bao quan thir ba va thir
nam v6i o pH ciia ngdy thir nhat, thdy d6 pH giam 16 rét theo thoi gian bao quan (p<0,05) (bang
3.19 va 3.21). Két qua nay tuong duong véi két qua nghién ctru ciia Tulika Chandra (2011),
Harprits S. (2003).
4.2.3.6 Thay doi pO, va pCO, trong thoi glan bao quan

Két qua nghién ciru tai bang 3.20 va 3.29 cho thiy oxy duoc cung cp mot cach day du
cho KTC trong qué trinh bao quan. Két qua bang 3.20 ciing cho thay pCO; trung binh &
ngay bao quan thir nhit va ngay bao quan thir ba khong c6 su khac biét nhau. O ngay bao quan
thir nim pCO, giam han so v4i ngdy bao quan thir nhit va thir ba. Diéu ndy chimg té khong co su
tich tu CO, trong KTC bao quan, lam cho KTC sé giit dugc mot o pH 6n dinh. C6 dugc két qua
nay theo ching t6i tiéu ciu da duoc chira trong mot loai tii bao quan thich hop (tai chat ligu PVC
ctia hdng Terumo) va dugc lic lién tuc.

PCO, ¢ ngay bao quan thtr ba cua KTC gan tach bang may (bang 3.29) cao hon ¢ ¥
nghia thong ké so voi ngay bao quan thir nhit. Sy gia tang pCO, ¢ ngdy bao qudn thu ba la do
KTC gan tach tr nguoi hlen tiéu cau bang may €0 SO lu’orng tiéu cau réat cao >3,0 x 10" TC/dv,
trong diéu kién bao quan 22°C, duoc cung cap du oxy thi qua trinh Chuyen hoa glucose xay ra rat
manh. CO, duoc tao ra vurot qua kha ning khuéch tan cua tai chira tiéu cau. Sau do6 nho tinh tham
théu khi CO, tot clia tiii bao quan ma pCO; ¢ ngay bao quin thir nim giam xudng twong duong
V6i ngay bao quan thi nhit, mot phan c6 thé 1a sy chuyén hoa cua tiéu cau luc nay da giam di do
chirc ning tiéu cau giam.



4.2.3.7 Bé ngung tdp tiéu cau

Trong nghién ctru ndy ching t6i do do ngung tap tiéu cau véi hai chat kich tap 1a collagen
va ADP. Xét nghiém chi thuc hién duoc voi KTC gan tach tir mot ngudi hién mau bang may tach
té bao ty dong, KTC diéu ché tir don vi méau toan phén khong co hién tuong ngung tap hodc rat
yéu. Nguyén nhan la do trong qua trinh diéu ché tiéu cau d4 bi ton thuong va kich hoat rat manh,

Ket qua nghién ctru tai bang 3.30 thiy d6 ngung tap tiéu ciu véi ADP nong do 10 pM va
collagen ndéng do 2ug/rn1 giam mot cach khac biét vao ngay bao quan tht ba va thtr nim
(p<0,05). Céc két qua nay phu hgp voi nghién ctru cta Teresinha JS. (2003), Maria Jose DC.
(2011). Suy giam chirc ning tiéu cau lién quan dén cac yéu td chuyén hoa phic tap ctia cac té bao
nay trong thoi gian bao quan. Jilma Stohlawetz (2008), thoi gian bao quan cia KTC ngén thi kha
ning cAm mau tét hon.
4.3 Nhiém khuén khdi tiéu ciu

Két qua nghién ctru tai bang 3.31 thay tat ca cac miu nudi cay vi khuan ciia ching t6i déu
cho két qua am tinh. Két qua nudi cay tuong tu cling dugc cong b trong nghién ctru ciia Ha Hitu
Nguyén (2012). Tran Thi Thuy (2014). Dé c6 duoc két qua nay theo ching t6i lya chon ngudi
hién mau, qui trinh v khuan trong qua trinh Iay mau d4 dugc thyc hién tét. Bong thot str dung tai
nhya liy mau, sir dung cac thiét bi ty dong nodi day vo trung trong diéu ché cac san pham ciing
gilp cho cac ché pham giam thiéu cic nguy co nhiém khuan.

KET LUAN

Qua két qua nghién ciru chat lugng va mot sé yéu td anh hudng t6i chat lwong cia 502
KTC tai vién Huyét hoc va Truyén mau Trung wong chiing t6i c6 mot sé két luan sau:
1. KTC diéu ché tir don vi mau toan phin va KTC gan tich tir nguwoi hién mau bing may
tach té bao tw dong dat tiéu chuin chit lwgng Viégt Nam tai thong tw 26/2013/TT-BYT
hwéng din hoat dong truyén mau.
- KTC diéu ché tir don vi mau toan phan 250ml va 350 ml c6 cac chi sb chit lugng tuong tg 1a:

+ Thé tich/dv: 50,20+1,89 ml va 67,98+0,18 m.

+ SLTC/dv: 4,27+1,10 x 10" va 6,062,12 x 10"°TC.

+ SLBC/dv: 0,024+0,012 x 10° va 0,037+0,027 x 10°BC.

+ Do pH: 7,16+0,04 va 7,15+0,04.

+ Tét ca cac KTC nudi cay phat hién vi khuan déu c6 két qua am tinh.

- Khéi tiéu cau gan tach tir nguoi hién mau bang cic loai may tach té bao Trima, Comtec,
Haemonetic c6 c4c chi tiéu chit lugng tuong tg 1a:

+ Thé tich/dv: 250,76%5,73; 274,08+18,37 va 263,19+11,94 ml .

+ SLTC/dv: 3,25+0,26; 3,26%0,27 va 3,48+0,23 x 10"'TC.

+ Nong do tiéu cau: 1295+95; 1191+98 va 132584 G/I.

+ Do pH: 7,15+0,06; 7,14+0,07 va 7,14+0,05.

+ Tét ca cac KTC nudi ciy phat hién vi khuan déu co két qua 4m tinh.

2. Mot sb yéu t6 anh h1r0’ng téi chit lwgng khoi tiéu ciu
- KTC diéu ché tir don vi mau toan phan:

+ Anh huéng cta thoi gian tir khi thu gom méu téi khi diéu ché KTC: KTC diéu ché trong
thoi gian 8 gid dén 24 gid c6 @6 pH thap hon KTC diéu ché trudc 8 gid (7,17 + 0,03 va 7.17 +
0.04 so vai 7,14 £ 0,05 va 7.13 + 0.05).

+ SLTC nguoi hién mau: SLTC/dv cia KTC diéu ché tir don vi mau toan phan co6
SLTC<300 G/l thap hon SLTC/dv ctia KTC diéu ché tir don vi mau todn phan cé6 SLTC>300 G/I
(5,34+1,88 50 V6i 6,9142,08 x 10'°TC/dv).

+ Céc yéu 6 thé tich don vi mau toan phan, SLHC, SLBC, Hct vd MCV cta ngudi hién mau
khéng anh hudng t6i chat lwong KTC.



- KTC gan tach tir ngueoi hién mau bang may tach té bao tw dong:

+ Anh huéng béi loai may tach té bao: KTC gan tich bang may Trima c6 SLBC, SLHC con
lai thap nhat va thé tich KTC nh¢ nhét so véi KTC gan tach bing may Comtec hoic Haemonetic.

+ Khong bi anh hudng béi cac yéu td: SLTC, can nang, gidi tinh, SLHC, SLBC, MCV va
Hct ctia nguoi hién mau.

- Trong thoi gian béo qudn cdc chi s6 héa sinh cia KTC bi thay déi. Tiéu cau thay doi hinh
thai va giam chirc nang.

+ Nong do glucose giam manh tai ngdy bao quan thir ba va thir nim so v6i ngay bao quan
thir nhat.

+ Nong d¢ lactate ting cao & ngdy bao quan thir ba va nam.

+ D¢ pH giam qua cac ngdy bao quan.

+ pO, dugc duy tri tét, khong co sy tich tu CO, trong tdi TC bao quan.

+ Trong thoi gian bao quan SLTC giam, PDW, MPV, P-LCR ting. Quan sat trén kinh hién
vi dién tir TC chuyén dang tir hinh dia sang hinh cau.

+ D¢ ngung tap TC Véi collagen vd ADP giam manh qua cac ngay bao quan (két qua twong
{mg ngdy bao quan thir nhat va thr nam 1a: 73,56 + 21,91; 27,20 + 9,07 va 10,17 + 11,90; 6,93 +
3,78%).

KIEN NGHI

1. Piéu ché KTC tir don vi mau todn ph?m trude 8 gio ké tur khi thu gom mau.
2. St dung KTC trudce 5 ngay tur khi diéu ché dé dam bao chat luong.

INTRODUCTION

1. Urgency

Nowadays, blood and blood products are more useful. Especially, the platelet
concentrates is commonly used. Platelet transfusion is aimed to provide quality platelets
for the patient's body to prevent bleeding. Efficiency of platelet transfusions depends on
plateletconcentrate‘s quality.

Platelet concentrate can be prepared by many different techniques, effected by many
factors. So, the information of platelet concentrate’s quality is necessary for the
physician. And factors thateffect on the platelet concentrate’s quality areneeded for
manufacturers to optimize tocollect the platelet concentrates with best quality.

2. The Target

- Target 1: Research the quality of platelet concentrate prepared from whole blood
units and platelet concentrate separated from donor’s bloodbyautomated cell separator
(plateletpheresis) in National Institute of Hematology and Blood Transfusion.

- Target 2:Research some factors that effecton the quality of platelet concentrates.

3. Practical significances and new contributions



Previously,it had been some reports about the quality of platelet preparations in
Vietnam but they weren’t been the system, and there was no much research on the factors
that effecton the quality of platelet preparation.

Currently, the preparation of platelet is conducted at many establishments throughout
the country and there are many different methods of procedure. Sothat, this project is
needed, with high practical significance.

4. Structure of thesis

This thesis presents in 126 pages: Abstract (2 pages), overviews (34 pages), objects
and methods (14 pages), results (40 pages), discussions (33 pages), conclusions (2 pages),
petitions (1 page).

This thesis includes 42 tables, 10 charts, 2 diagrams, 7 images, 180 references

Chapter 1
REVIEW OF LITERATURE
1.1. Physiology and biochemistry of platelets
1.1.1. Characteristics of platelet reproduction
Platelet was born and differentiated from pluripotent stem cells as follows:

@
@ ®-@- @

CFU- CFU- Meg- Pro- Megakar Platelet
GEMM Meg blast Meg yocyte

Figure 1.1: Diagram of platelet developing.
(HSC: Hemopoietic Stem cells, Meg-blast: Megakaryoblast, Pro-Meg:
Promegakaryocyte)

1.1.2. Structure of platelet
1.1.2.1. Microscopic image
1.1.2.2. Ultrastructural image
1.1.3.Platelet function

- The role of platelet in primary hemostasis process.

- The role of platelet in the clotting process.

- The role of platelet in the wound healing process.



1.1.4. Biochemistry of platelet
1.2. Platelet concentrate’s quality and effectingfactors
1.2.1. Platelet concentrate’s quality
1.2.1.1 The method of preparing platelet concentrate
- Method of preparation of platelet rich plasma-platelet concentrate.
-Method of preparation of buffy coat - platelet concentrate.
- Method of decantingand separation of platelet using automated platelet separator.
1.2.1.2 Some types of platelet concentrate.
1.2.1.3 Platelet concentrate’s quality
The platelet concentrate’s quality index wasdepended on requirements of each country.
- Requirements of the European standard.
- Requirements of American association of blood banks (AABB).
- Quality standards in the Circular No. 26/2013/ TT-BYT.
1.2.2 Factors that effect on platelet concentrate’s quality
1.2.2.1.Effects of donor’s blood factors
1.2.2.2.Effects of the modulation of platelet concentrate.
- Effects of time from blood collection to the modulation of platelet concentrate.
- Effects of the modulation method to platelet concentrate’s quality.
1.2.2.3.Effects of storage conditions

- Effects of storage temperature and continuous shaking.

- Effects of preserving bag’s quality, changing of pO2and pCO2 in the preservation
process.
1.2.2.4. Changing of factors during storage

- Changing of pH.

- Changing of glucose and lactate.

- The cytokine.

- Changing of platelet’s morphology.

- Harmful roles of leukocytes in preserving and transmitting platelet.
1.2.2.5.The infection of platelet
1.2.3. The test of screening and evaluation of platelet concentrate’s quality

Assess the morphological and biochemical indicatorsof platelet in vitro.

The markers for determining platelet activation related to theexpression of surface
antigen GMP-140 (P-selectin, CD 62), GPlIb/ Illa ...

Platelet functions were assessed by the platelet aggregation with ADP, collagen,
epinephrine...

Quantification of particles: the role of particles wasn’t very clear, but they may join in
thrombosis and / or immune response against platelets, its quantification wouldbe
valuable to assess the platelet.



- Survival rate of platelet in circulation: check time of platelet circulated in the body
by radioisotopes marking (for example Cr151).
- Evaluate the effect of platelet transfusions bychanging of platelet count (typically>
20,000 / mma3) after transfusion. Then CCI is calculated.
Chapter 2
SUBJECTS AND METHODS
2.1. Subjects
The study was conducted from 3/2011 to 10/2013 with platelet concentrates thatwere
modulated in National Institute of Hematology and Blood Transfusion.
2.1.1.Research the quality of platelet concentrate prepared from whole blood
* 210 platelet concentrates prepared by method of preparation of buffy coat - platelet
concentrate from 250 ml and 350 ml of whole blood units.
* Sample size was calculated:
n=22(1-a/2)xpq: d2
n: sample size.
Z (1-0./ 2): confidence at 95% probability is 1.96.
P: Percentage of satisfactory platelet concentrates (90%).
q: Percentage of unsatisfactory platelet concentrates (10%).
d: desired precision 5%.
n=138.
2.1.2. Research the quality of plateletpheresis
* 292 platelet concentrate units were decanted and separated by one of the automated cell
separator: Trima, Comtec, Heamonetic.
- Exclude the platelet concentrates have technical errors.
* Quality of platelet concentrates was compared with the quality standards in "Circular
No. 26/2013/ TT-BYT”,
2.1.3. Research some factors influencingqualityof platelet concentrateprepared from
whole blood units
- 210 satisfactory donors.
2.1.4.Research some factors influencing quality of plateletpheresis
- 292 satisfactory donors. Platelet concentratewas separated byTrima, Comtec and
Haemonetic machine.
2.1.5.Research the effect of storage time
* 30 satisfactory platelet concentrate, prepared by Buffy coat method, were selected in a
random.
- Stored at 22°C, continuous shaking in PC100i cabinets during 5 days.
* 30 satisfactoryplateletpheresis were selected in a random.
- Stored at 22°C, continuous shaking in PC100i cabinets during 5 days.
2.2. Researching method
2.2.1. Researching method: cross-sectional study, prospective study
2.2.2. The indexes used for the study



* Research the quality of platelet concentrate.

To evaluate the quality of platelet concentrate, we collect the following indexes:

Volume, platelet count, white blood count, red blood count, platelet concentration, pH
of platelet concentrate.
* Research some factors influencing quality of platelet concentrate prepared from whole
blood units.

- Platelet count, red blood count, hematocrit, MCV, white blood count of blood’s
donors.

- Whole blood volume.

- The time from collection to the modulation.
* Research some factors influencingquality of plateletpheresis.

- Weight, gender, platelet count, red blood count, hematocrit, MCV, white blood count
of blood’s donors.

- The kind of cell separator.
* Research the effect of storage time.

- Platelet count, red blood count, white blood count, PDW, MPV, P-LCR in the each
day storage.

- The concentration of glucose, lactate levels, pO2, pCO2, Na+ and K+ concentration.

- The platelet aggregation with collagen, ADP.

- Photo of platelets on electron microscope.

- Bacterial cultures.
2.2.3. The method of determining the indexes on study
2.2.3.1. The methods of determining Hematology’s indexes

Hematological indexes as platelet count, red blood count, white blood count, MCV,
hematocrit, PDW, MPV, P-LCR were analyzed bySYSMEX KX 21 machine(Japan).
*Volume of platelet concentrate is defined by the formula:

Volume of platelet concentrate = (Weight of platelet concentrate - Weight of the
empty bag): 1.03
2.2.3.2.The methods of determining Biochemical indexes and arterial blood gas

- The index Glucose, lactate, pH, Na +, K +, pO2, pCO2 was done by arterial blood gas
machines of Instrumentation Laboratory GEM-3000 (US).

- Tests at the 1% day, 3" day and 5™ day during storage. Location: National Institute of
Burns.
2.2.3.3. Observation under electron microscope in each day storage
* Standard of platelet’s morphology on electron microscope:
Platelet’s morphology are classified into 3 groups, calculated percentage by each
preservative day (the 1% day, 3" day and 5" day).

- Group 1: +Disc-shaped platelet, 2-4 micrometers in diameter.
+ Intact Platelet membrane.
+ The micro-channel and opened channel systems are very clear.



- Group 2: + Platelets change its shape, with manypseudopod.
+ Intact platelet membrane.
+ The micro-channel and opened channel system are clear.
- Group 3: + Platelet was been enlargement, and changed to the spherical shape.
+ Short pseudopod was fractured.
+ Opened channel system was unknown.
Place of performance: Institute No0.69in President Ho Chi Minh Mausoleum High
Command.
2.2.3.4.The methods of determining platelet aggregation
Perform on Chrono-Log CA-560 machine(US) by optical measurement method.
Aggregated byl OuM ADPand 2 micrograms/ml collagen.
The test at the 1% day, 3" day and 5™ day during storage. Location: National Institute
of Burns.
2.2.3.5.Bacterial culture methods.
- Cultured by machine BacT/ALERT (France). Implementation in the 1% day, 3" day and 5"
day of the storage time. Location: National Institute of Burns.
2.2.3.6. Themethods for determining some other indexes
* Whole blood volume: 250 ml and 350 ml bags.
* The time from collection to the modulation: divided into two groups
- Modulation before 8 hours and from 8 hours to 24 hours.

* Weight of donors: divided into two groups.
- Weight> 60 kg and < 60 kg.
* Platelet count of donors: divided into two groups.
- Platelet count > 300 G/l and < 300 G/1.
* MCV blood’s donors: divided into three groups.
- MCV <85 fl, 85 fIKMCV< 95 fl. MCV> 95 fl.
* Type of automated cell separator: Trima, Comtec, Haemonetic.
To compare the effects of factors to platelet concentrate’s quality, and the
homogeneity of platelet concentrate except the study’s element.
2.2.4. Data processing
The data were processed on the computer by SPSS 16.0 software.
2.2.5. Researching location
- National Institute of Hematology and Blood Transfusion.
- National Institute of Burns.
- Institute No.69 in President Ho Chi Minh Mausoleum High Command.

Researching structure



Chapter 3
RESULTS
3.1. The quality of platelet concentrate
3.1.1. The quality of platelet concentrate prepared from whole blood
3.1.1.1. The quality of platelet concentrate prepared from 250ml whole blood units
Table 3.1. The quality of platelet concentrate prepared from 250ml whole blood units

Platelet concentrate (n=90) | Vietnam’
Average | Highes | Lowes | sQuality
t t Standard
Platelet count (10™%unit) 427+1,10 7,37 | 219 >3,25
White blood count (10% unit) | 0,024+0,01 | 0,060 00 <0,050
2
Red blood count (10*%/ unit) | 0,012+0,00 | 0,055 00
7
pH 7,16x£0,04 | 7,24 7,02 6,40-
7,40
VVolume of platelet concentrate | 50,20+1,89 | 68,00 | 50,00 | >40,00
(mi)
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Table 3.2. Percentage of platelet concentrate prepared from 250 ml whole blood that
satisfied Vietnam’s quality standard.

Satisfactory Platelet | Unsatisfactory Platelet

concentrate’s quality | concentrate’s quality

Count Rate (%) Count Rate (%)
Platelet count (n=90) 70 77,8 20 22,2
White blood count 88 97,8 2 2,2
(n=90)
Red blood count (n=90) 90 100,0% 0 0
pH (n=90) 90 100,0% 0 0
Volume of platelet 90 100,0% 0 0
concentrate (n=90)

3.1.1.2. The quality of platelet concentrate prepared from 350ml whole blood units
Table 3.3. The quality of platelet concentrate prepared from 350ml whole blood units

Platelet concentrate (n=120) Vietnam
Average | Highest | Lowest ’S
Quality
Standard
Platelet count (10" unit) 6,06 +212 | 11,98 2,20 >4,55
White blood count (10°%/ 0,037+£0,02 | 0,190 00 <0,05
unit) 7
Red blood count (10'%/ unit) | 0,016+0,01 | 0,061 00
0
pH 7,15+0,04 7,24 6,99 6,40-
7,40
Volume of platelet 67,98+0,18 | 68,00 66,00 | >40,00
concentrate (ml)
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Diagram 3.2. Chart of distribution
of platelet count in one platelet
concentrate prepared from 350ml
whole blood units.

Table 3.4. Percentage of platelet concentrate prepared from 350 ml whole blood that
satisfied Vietnam’s quality standard.

Satisfactory Platelet Unsatisfactory
concentrate’s Platelet concentrate’s
quality quality
Count | Rate (%) | Count Rate (%)

Platelet count (n=120) 99 82,5 21 17,5
White blood count 93 77,5 27 22,5
(n=120)
Red blood count (n=120) 120 100,0 0 0
pH (n=120) 120 100,0 0 0
Volume of platelet 120 100,0 0 0
concentrate (n=120)

3.1.2. Quality of plateletpheresis

3.1.2.1. Quality of plateletpheresis separated by Trima machine
Table 3.5. Quality’s testing results of plateletpheresis separated by Trima machine.

Platelet concentrate (n=159) Vietnam’
Average Highes | Lowest | s Quality
t Standard

Platelet count (10"'/ unit)

3,25+0,26 4,49 2,37 >3,00

White blood count (10%/ unit)

0,034+0,006 | 0,043 00 <0,300

Red blood count (10°/ unit)

0,05+0,03 0,22 0,02

pH

7,15+0,06 7,24 6,95 | 6,40-7,40

Volume of platelet
concentrate (ml)

250,76+5,73 | 300,00 | 250,00 | >212,50

Concentration of platelet
(GI)

1295495 1496 948 <1500




Table 3.6. Percentage of plateletpheresis separated by Trima machine that satisfied
Vietnam’s standard quality.

Satisfactory Platelet | Unsatisfactory Platelet

concentrate’s quality | concentrate’s quality

Count | Rate (%) Count | Rate (%)
Platelet count (n=159) 147 92,5 12 7,5
Concentration of platelet 159 100,0 0 0
(n=159)
pH (n=159) 159 100,0 0 0
Volume of platelet concentrate 159 100,0 0 0
(n=159)

3.1.2.2. Quality of plateletpheresis separated by ComTec machine
Table 3.7: Quality’s testing results of plateletpheresis separated by ComTec machine.

Platelet concentrate (n=73) Vietnam’s
Average Highest | Lowest | Standard
Quality
Platelet count (10"'/ unit) 3,26+0,27 3,89 2,62 >3,00
White blood count (10°/ 0,035+0,005 | 0,360 00 <0,300
unit)
Red blood count (10'%/ unit) | 0,05+0,03 0,19 00
pH 7,14+0,07 7,21 6,88 6,40-7,40
Volume of platelet 274,08+18,3 | 313,00 | 250,00 >212,50
concentrate (ml) 7
Concentration of platelet 1191498 1475 971 <1500
(GI)

Table 3.8 Percentage of plateletpheresis separated by ComTec machine that satisfied
Vietnam’s standard quality.

Satisfactory Platelet | Unsatisfactory Platelet

concentrate’s quality | concentrate’s quality

Count | Rate (%) | Count | Rate (%)
Platelet count (n=73) 67 91,8 6 8,2
Concentration of 73 100,0 0 0
platelet (n=73)
pH (n=73) 73 100,0 0 0
Volume of platelet 73 100,0 0 0
concentrate (n=73)

3.1.2.3. Quality of plateletpheresis separated by Haemonetic machine
Table 3.9. Quality’s testing results of plateletpheresis separated by Haemonetic machine

Platelet concentrate (n=60) Vietnam’
Average | Highest | Lowest | s Quality




Standard
Platelet count (10""/ 3,48+0,23 4,07 2,95 >3,00
unit)
White blood count 0,060+0,004 | 0,170 0,030 <0,300
(10°% unit)
Red blood count 0,09+0,03 0,17 0,03
(10" unit)
pH 7,14+0,05 7,21 7,00 6,4-7,4
Volume of platelet 263,19+11,9 | 280,00 | 250,00 | >212,50
concentrate (ml) 4
Concentration of 1325184 1481 1119 <1500
platelet (G/I)

Table 3.10 Percentage of plateletpheresis separated by ComTec machine that satisfied
Vietnam’s standard quality.

Satisfactory Platelet Unsatisfactory
concentrate’s quality | Platelet concentrate’s
quality
Count Rate (%) Count Rate
(%)
Platelet count (n=60) 59 98,3 1 1,7
Concentration of
platelet (n=60) 60 100 0 0
pH (n=60) 60 100 0 0
Volume of platelet
concentrate (n=60) 60 100 0 0

3.2. Some factors that effect on platelet concentrate’s quality

3.2.1. Some factors that effect on quality of platelet concentrate prepared from whole

blood unit

3.2.1.1.Impacts of the volume of whole blood units

To research the effects of the volume of whole blood units on platelet concentrate’s

quality, we converted the quality’s index in one platelet concentrate unit to the quality’

index obtained in 100 ml whole blood

Table 3.11. Comparison of platelet concentrate’s quality prepared from 100 ml of 250 ml
whole blood units and 350 ml whole blood units

250 ml whole 350 ml
. whole blood
blood units . p
(n=90) units
(n=120)
Platelet count 17,07 +x4,41 | 17,31 £6,10 p>0,05




(10% unit)
White blood count 0,011 +

+
(10% unit) 0,01£0,005 0,008 p>0,05
Red blood count 0,005 +

+
(10 unit) 0,005 + 0,003 0.003 P>0,05
pH 7,16 +0,04 | 7,15+0,04 p>0,05
Volume of platelet |, 10\ 576 | 19424005 | p<0,05
concentrate (ml)

Table 3.12. Comparison of platelet concentrate prepared from 250 ml whole blood units
and 350 ml whole blood units about satisfactory platelet count and white blood count

Platelet concentrate
250 ml whole blood | 350 ml whole blood
units units p
(n=90) (n=120)
Count | Rate (%) | Count Rate (%)
Satisfactory
platelet count 70 77,8 99 82,5 p>0,05
Satisfactory
white blood 88 97,8 93 77,5 p<0,05
count

3.2.1.2.Impactsof time from collection to the modulation
Table 3.13. Compare the Impacts of modulation time to quality of platelet concentrate
prepared from 350ml whole blood units.

Before 8 From 8 hours
hours(n=61 to 24 hours p
) (n=59)
Platelet count (10'%/ unit) 6,35+2,04 5,76+2,17 p>0,05
: 9
Whlte blood count (10°/ 0,041+0,02 0,03240,026 = p>0,05
unit) 8
10
Re_d blood count (10°/ 0,018+0,01 0,015£0,010 = p>0,05
unit) 0
pH 7,17+0,04 7,13+0,05 P<0,05

3.2.1.3.Impacts of some factors from donor’s blood on quality of platelet concentrate
prepared from whole blood units



from whole blood units.

Table 3.14.Impacts of donor’s platelet count on quality of platelet concentrate prepared

Platelet count Platelet count
<300 >300 p
(n=65) (n=55)
Platelet count
+
(1010/ unit) 5,34 +1,88 6,91 + 2,08 p<0,05
E;tl‘;'m count 785 + 275 1016 +306 | p<0,05

Table 3.15.Impacts of donor’s MCV on quality of platelet concentrate

MCV<85fl | 85fkMCV<95fl | MCV>95fl
(n=23) (n=82) (n= 15) P

p1-2>0,05

Platelet count 5,86 £ 5,62+
10 . ' 6,20i2,14 ' p1-3>0,05
(2077 unit) 2,11 2,05 0,5>0,05
White blood P1-2>0,05
count Oc’)ogzi 0,04+0,03 060§3i p13>0,05
(10%/unit) ’ ’ P2-3>0,05
Red blood p1-2>0,05
count 060336”: 0,018+0,012 060337i 01.5>0,05
(10*%/unit) ’ ’ p2.3>0,05

P1 P2 P3

Table 3.16. The correlation between platelet count in platelet concentrate and red blood
cells, white blood cells and hematocrit donor’s blood.

Platelet Red blood | White blood HCT
count cells cells
Platelet count r 1
p
n 120
Red blood cells r 0,055 1
p 0,548
n 120 120
White blood cells r -0,048 0,154 1
p 0,599 0,093
n 120 120 120
HCT r 0,070 0,554 0,066 1
p 0,444 0,000 0,471
n 120 120 120 120




3.2.1.4.Impacts of storage time on the quality of platelet concentrate prepared from
whole blood units
Table 3.17.Platelet indexesof platelet concentrates prepared from whole blood units

according to storage time.

Platelet count PDW MPV P-LCR
(1010/ unit) (%) (f) (%)
The 1% day 0,43+0,14 9,21+1,28 | 7,67+0,80 | 11,34+5,00
(n=30)
The 3™ day 0,41+0,14 10,03£1,49 | 8,28+0,83 | 14,40+5,76
(n=30)
The5"day | 0,38+0,13 | 10,13+2,34 | 8,48+0,94 | 1590%6,23
(n:30) P1-3<0.05 P1-3<0,05 P1-3<0,05 P1-3<0,05
p1-5<0,05 p1-5<0,05 p1-5<0,05 p1-5<0,05
p3-5>0,05 p3-5>0,05 p3-5<0,05 p3-5<0,05

Table 3.18. Change of white blood count and red blood count in platelet concentrates

prepared from whole blood units according to storage time.

Red blood count (T/I) | White blood count (G/I)
The 1% day (n=30) 0,025+0,017 0,58+0,24
The 3™ day (n=30) 0,024+0,008 0,58+0,28
p>0,05 p>0,05
The 5™ day (n=30) 0,021+0,010 0,48+0,26
p1-5>0,05 p1-5>0,05
p3-5>0,05 p3-5>0,05

Table 3.19. Change of pH, glucose, lactate in platelet concentrates prepared from whole

blood units according to storage time.

The 1% day The 3" day The 5" day
(n=30) (n=30) (n=30)

pH 7,15+009 7,08+012 7,04+0,14
(697+735)  (67+716) | (6,68 7,26)

p1-3<0,05 p1-5<0,05

p3-5<0,05
Glucose 22,28+2,17 19,30+2,05 18,38+2,93
(mmol/l) (19.0+27.8)  (143+23) | (11,6 +23,6)

p1-3<0,05 p1-5<0,05

p3-5<0,05
Lactate 6,26+1,44 8,93+2,99 11,42+3,09
(mmol/l) 42+91) | (47+168) @ (62+182)




p1-3<0,05 p1-5<0,05

p3-5<0,05

Table 3.20. Change of pO, and pCO;, in platelet concentrates prepared from whole blood
units according to storage time.

PO pCO;

(mmHg) (mmHg)
The 1% day (n=30) 82,67+17,91 51,47+10,18
The 3" day 77,17+20,42 50,40+8,85
(n=30) p1.5>0,05 p1.3>0,05
The 5" day 86,30+19,83 47,43+9,31
(n=30) p15>0,05 P15<0,05

p3-5<0,05 p3-5<0,05

3.2.2.Impacts of some factors on the quality of plateletpheresis
3.2.2.1. Impacts of kinds of platelet separator on quality of plateletpheresis

Table 3.21. Compare some quality’s indexes of plateletpheresisseparated by cell

separators
Trima Comtec Haemonetic p
(n=32) (n=35) (n=30)

Platelet count p1-2>0,05
(10**/ unit) 3,20£0,24 | 3,30+0,32 | 3,37+0,24 = p1.3>0,05
p2-3>0,05
Concentration p1-2>0,05
of platelet 1295495 1191498 1325+84 p1-3>0,05
(G/') p2-3>0,05
White blood | 0,032+0,005 | 0,038+0,004 | 0,072+0,004 | p;.>0,05
count P1-3<0,05
(10°% unit) P2-3<0,05
Red blood count | 0,06%0,04 0,06+0,03 0,10+0,03 p12>0,05




(10" unit) P13<0,05

p2-3<0,05

pH 7,15+0,07 7,14+0,07 7,15+0,05 p12>0,05

p1-3>0,05

p2-3>0,05

Volume of 250,00£00 | 277,23+18,1 | 266,72+13,4 | p;12<0,05

platelet 4 1 p13<0,05

concentrate (ml) P2.3>0,05
P1 P2 p3

3.2.2.2. Impacts of donor’s factors on quality of plateletpheresis

Table 3.22. Impacts of donor’s platelet count on quality of plateletpheresis.

Platelet count | Platelet count <
>300G/I (n=30) | 300G/I (n=32) P
Platelet count (10"'/ unit) 3,25+0,025 3,20£0,024 | p>0,05
White blood count (10%/ unit) 0,023+0,003 0,032+0,005 | p>0,05
Red blood count (10™/ unit) 0,04+0,02 0,06+0,04 p<0,05
pH 7,14+0,06 7,15+0,07 p>0,05

Table 3.23. Impacts of donor’s weight on quality of plateletpheresis

Weight >60 kg | Weight < 60 kg p
(n=32) (n=34)
Platelet count (10""/ unit) 3,20+0,24 3,25+0,26 p>0,05
White blood count (10°%/ 0,032+0,005 0,035+£0,008 | p>0,05
unit)
Red blood count (10™/ unit) 0,06+0,04 0,05+0,04 p>0,05
pH 7,15+0,07 7,15+0,07 p>0,05
Table 3.24. Impacts of donor’s gender on quality of plateletpheresis
Male (n=30) Female p
(n=30)
Platelet count (10"'/ unit) 3,30+0,21 3,27+0,35 p>0,05
White blood count (10% unit) | 0,028+0,003 | 0,052+0,010 | P>0,05
Red blood count (10™/ unit) 0,04+0,02 0,04+0,02 P>0,05
pH 7,15+0,07 7,15+0,05 p>0,05

count of plateletpheresis.

Table 3.25. The correlation between donor’s Red blood count, HCT, MCV an the platelet

Platelet count

Hct

RBC

MCV

Platelet count r

P
n

1

159

HCT r

-0,034




p | 0,666
n| 159 159
RBC r 0,003 0,718 1
p | 0,973 0,000
n| 159 159 159
MCV r -0,094 0,403 -0,315 1
p | 0,239 0,000 0,000
n| 159 159 159 159

3.2.2.2.Impacts of storage time on quality of plateletpheresis
Table 3.26.Some platelet’s indexes of plateletpheresis according to storage time.

The 1% day The 3" day The 5™ day
(n=30) (n=30) (n=30)

Platelet count 1401+331 1365+311 11964234
(G/) p1.3>0,05 P1.5<0,05
p3-5<0,05

PDW 9,55+0,91 11,56+1,43 13,13+2,07
(%) P1-3<0,05 P1-5<0,05
p3-5<0,05
MPV 7,91+0,61 9,23+0,83 9,84+0,93
(1) p12<0,05 P1.5<0,05
p3-5<0,05

P-LCR 0,127+0,039 0,207+0,057 0,253+0,067
(%) P1-3<0,05 p1-5<0,05
p3-5<0,05

according to storage time.

Table 3.27. Change of red blood count and white blood count in plateletpheresis

The 1% day The 3" day The 5" day
(n=30) (n=30) (n=30)
Red blood count | 0,005 + 0,002 | 0,008 £0,003 | 0,006 £ 0,005
(Tn p>0,05 p1.5>0,05
p3-5>0,05
White blood 0,26 + 0,17 0,21 £ 0,14 0,19+ 0,21
count p>0,05 p1-5>0,05
(GI) P35>0,05
Table 3.28.Change of some biochemical indexes of plateletpheresis according to storage
time.
The 1% day The 3" day The 5" day
(n=30) (n=30) (n=30)
pH 6,99+0,11 6,88+0,16 6,83+0,18




p1-3<0,05 p1-5<0,05
p3-5<0,05

Glucose 19,25+2,97 10,80+3,92 7,14+5,17
(mmol/l) P1-3<0,05 P1-5<0,05
p3-5<0,05

Lactate 3,21+0,87 14,07+4,39 18,63+6,05
(mmol/l) P13<0,05 P1-5<0,05
p3-5<0,05

Table 3.29. Change of pO, and pCO., in plateletpheresis according to storage

The 1% day (n=30) The 3" day The 5" day
(n=30) (n=30)
pO, 59,73+31,64 53,47£20,70 90,83+39,66
(mmHg) P13>0,05 P15<0,05
P3-5<0,05
pCO; 74,47£14,42 84,77+19,20 69,30+18,19
(mmHg) P1.3<0,05 p15>0,05
p3-5<0,05
Table 3.30. The platelet aggregation of plateletpheresis according to storage
The 1% day The 3" day The 5" day
(n=30) (n=30) (n=30)
Collagen 49,77+27,71 10,17+£11,90
(%) 73,56+21,91 0,.5<0,05 P1.5<0,05
’ p3-5<0,05
8,17+6,62 6,93+3,78
ADP ’ ’ : :
27,20+9,07 P1.5<0,05
(%) P1-3<0,05 05250.05

3.3. Bacterial culture results

Table 3.31. Bacterial culture results of platelet concentrate.

time.

time.

The 1% day The 3" day The 5" day
coi!:a;re]:ite Platelet Platelet
prepared | Plateletpher cor;;:eg:rezte Plateletpher cor;;:eg:rezte Plateletphe
from whole esis fr?)mpwhole esis fr?)mpwhole resis
blood (n=292) (n=30) (n=30)
units(n=21 blood blood
0) B units(n=30) units(n=30)
Bacteria| Nagative Nagative Nagative Nagative Nagative Nagative
Fungi Nagative Nagative Nagative Nagative Nagative Nagative

3.4. Image of platelets during storage time.



Chapter 4
DISCUSSION
4.1.The quality of platelet concentrates
4.1.1. The volume of platelet concentrates

In our study, the average volume of platelet concentrate prepared from 250 ml and
350 ml whole blood units in Table 3.1 and 3.3 The average volume of plateletpheresis
separated from donor’s blood by Trima, Comtec, Haemonetic cell separators ( Table 3.5,
3.7 and 3.9) that respond the quality’s standard of Vietnam and Europe. This result was
similar to the study of Pham Tuan Duong et. al (2012) and RP Singh (2009).

4.1.2. Platelet count in platelet concentrates

The average platelet count in the platelet concentrate prepared from 250 ml and 350
ml whole blood units in Table 3.1; 3.3 and the rate of satisfactory platelet count in
platelet concentrate (table 3.2 and 3.4) show that Vietnam quality standard about platelet
count in platelet concentrate was similar to European standard. However, fluctuation of
platelet count in platelet concentrate prepared from whole blood units was quite large.
Chart 3.1 and 3.2 show that the distribution of the platelet count in platelet concentrate
was uneven, especially the platelet concentrate prepared from 350 ml whole blood units.

Platelet count in plateletpheresis.

Platelet count in plateletpheresis separated by Trima machine (table 3.5), Comtec and
Haemonetic machine (tables 3.7 and 3.9) was satisfied Vietnam and European quality’s
standard. The rate of platelet concentrate satisfied the quality’s standards in Circular No
26/2013 /TT- BYT was very high, in turn 92.5% ; 91.8% and 98.3%. This result was
similar to the study of Tran Ngoc Que (2010), Burgstaler EA (2004). Swary Col D.
(2009).

4.1.3. The white blood count and red blood count in platelet concentrate
4.1.3.1. The white blood count in platelet concentrate

The results in Table 3.1 and 3.3 show that the white blood count in platelet concentrate
prepared from whole blood unit was satisfied Vietnam quality’s standard. In which the rate
of high quality was respective 97.8% (Table 3.2) and 77.5% (Table 3.4), similar to the study
of Rivindra P. Singh (2009).

White blood count in plateletpheresis separated by Trima, ComTec, Haemonetic
machine (table 3.5); (Table 3.7) and (Table 3.9) was satisfied European quality’s
standard, with the rate of satisfactory plateletpheresis about white blood count was 100%.



Our results were similar to study of Bui Minh Duc (2010), Phung Thi Hoang Yen (2012),
Ha Huu Nguyen (2012), C.Coffe (2001).
4.1.3.2. Red blood count in platelet concentrate

The remaining of Red blood count in platelet concentrate was very low according to
the result of our study (table 3.1; 3.3; 3.5; 3.7 and 3.9), it does not effect on the quality of
platelet concentrate during storage.
4.1.3.3. pH of platelet concentrate

As the result in table 3.1 and table 3.3, platelet concentrate was prepared from 250mi
and 350ml whole blood unit which have pH respectively 7,16 + 0,04 and 7,15 £ 0,04.
Plateletpheresis separated by Trima machine, Comtec, Haemonetic have pH respectively
7,15+0,06; 7,14+0,07 va 7,14+0,05 compared with the pH standards in Circular No
26/2013/TT-BYT (guidelines of blood transfusion operations), 100% platelet
concentrates reach to the quality’s standard.

4.2. Some factors effected on platelet concentrate’s quality

4.2.1. Some factors effect on the quality of platelet concentrate prepared from whole
blood

4.2.1.1.Impacts of the volume of whole blood units

For comparison, we converted the platelet count in one unit to platelet counts
obtained in 100 ml whole blood.

As the results in table 3.11, platelet count in platelet concentrate prepared from 100
ml of 250 ml whole blood unit similar to 350 ml whole blood unit (p> 0.05). Table 3.12
shows that the percentage of platelet concentrate prepared from 250 ml and 350 ml whole
blood that satisfied the number of platelet respectively 77.8% and 82.5%. Although the
comparison of satisfactory unit’s rate about white blood count of platelet concentrate
prepared from 250 ml and 350 ml whole blood units were different (table 3.12) (97 , 8%
and 77.5%), but both of them still achieved standard quality.
4.2.1.2.Impacts of time from collection to modulation

Results in Table 3.13 show that the platelet count, white blood count, red blood count
in the platelet concentrate prepared before 8 hours was similar to the others prepared
from 8 hours to 24 hours since collection.

The pH in the platelet concentrate prepared from 8 hours to 24 hours was less than
the others prepared before 8 hours with a statistical significant (p <0.05). This can be
caused by increase in glucose consumption and lactate production in the metabolic
activity of red blood cells, white blood cells during storage of whole blood, so that pH
was reduced in platelet concentrate prepared from 8 hours to 24 hours after collection.
Results aresimilar to the study of Sandgren P (2008), Perez (2004), Nor Raihan (2014).
4.2.1.3.Impacts of some donor’s factors on quality of platelet concentrate prepared from
whole blood units

The results in Table 3.14 were clearly different between the platelet concentrate
prepared from whole blood units with platelet count <300G / 1 and the other with platelet
count > 300G / I. So that, checking the donor’s platelet count before modulation will



optimize the quality of platelet concentrate. According to SS Das (2005), it had correlated
between platelet count in platelet concentrate and platelet count of donor’s blood, to
achieve 4.5 x 10" platelet count in platelet concentrate, the donor’s platelet count must
be > 200 x 10°/ ml.

Because of platelet concentrate prepared from whole blood by centrifugation
subclass method, MCV of donor’s blood may effect on the quality of platelet concentrate,
they can effect on platelet count or red blood count in platelet concentrate. Results in
Table 3.15 show that there wasn’t different between platelet count and red blood count in
the platelet concentrate prepared from whole blood with MCV <85 fl and the other with
85 fIKMCV <95 fl and MCV> 95 fl (p> 0.05).

No correlation between red blood count, hematocrit, white blood count of donor’s
blood and the quality of platelet concentrate (Table 3.16).

4.2.2. Some factors effect on the quality of plateletpheresis
4.2.2.1.Impacts of cell separator on quality of plateletpheresis

Comparing the quality of plateletpheresis separated by Trima, Comtec and
Haemonetic machine show that only white blood count in plateletpheresis was different,
the results in Table 3:21 show that the rest of white blood cells in plateletpheresis
separated by Trima and Comtec machine was fewer than the other separated by
Haemonetic machine. These devices achieve difference because they were added
leukocyte filter. The rest of red blood count of plateletpheresis separated by Haemonetic
machine was higher than the other separated by Trima and Comtec machine. The volume
of plateletpheresis separated by Trima machine was the lowest (250 = 00 ml). Thus
plateletpheresis separated by Trima machine have the lowest red blood count, white
blood count and the smallest volume of plateletpheresis.
4.2.2.2.Impacts of some donor’s factors on the quality of platletpheresis

* Effect of platelet count of donor’s blood to quality of platletpheresis.

Results in Table 3.22 show that there wasn’t different between platelet count in
platletpheresis separated from donor’s blood with platelet count > 300G / | and the other
with platelet count <300G / 1. It can be seen in our study, the average of platelet count of
donor’s blood before separated was 291 + 45 G / | and the average of total blood volume
of donor’s blood was 4463 + 432 ml. With these concentration of platelet and the blood
volume, we can fully provide enough platelet count that we had installed, to separated a
plateletpheresis with 3.00 x 10 platelets / unit.

Results at table 3.23 also show that there wasn’t different between quality of
plateletpheresis separated from blood of donor who weigh> 60 kg and the other who weigh
<60kg. J Patel (2013), Mangwanas (2014) had the same results.

This study results also show that there wasn’t any correlation between gender,
hematocrit, red blood count, MCV and platelet count obtained (Table 3.24 and 3.25).
4.2.3.Impacts of storage time on the quality of platelet concentrate
4.2.3.1. Change of platelet count and platelet’s indexes during storage time



The results in table 3.6 and 3.17 show that the platelet count was decreased over the
day of storage. This result was similar to the study results of Baslir Saira (2014),
Soleimay FA (2011). Apart from these cause of the reduction of platelet count as the
short life of platelet, the impacts of storage conditions such as temperature, shaking
constantly, preserving solution... Murphy (1986), said that the main cause of the
reduction of platelet count was the reduction of pH.

* Change of platelet’s indexes during storage time.

These platelet’s indexes such as MPV, PDW, PLCR were reflected change of the
platelet’s shape during the storage time, especially when analyzed in conjunction with
pH. In our researching result at table 3.17 and 3.26, these platelet’s indexes as PDW,
MPV and P-LCR increased stronger in the third day and the fifth day than the first day of
storage time. These indexes had a high correlation with the changing of pH, especially at
the third day of storage time.

Platelet’s morphology observation by electron microscope at magnifications of
10,000 and 15,000 times shows that platelet still remains a normal morphology in the first
day of storage (Photo 3.1). After that, there was a strong change of morphology over the
day of storage. (Photo 2.3 and 3.3).
4.2.3.2. Change of red blood count and white blood count during the storage time

Results at Table 3.18 and 3.27 show that red blood count and white blood count were
decreased over the day of storage. However, this reduction wasn’t much different (p>
0.05). This result was in our opinion due to a very high standard of the rest of red blood
cells and white blood cells. It was similar to the results of Soleimany FA (2011).
4.2.3.3. Change of the concentration of glucoseduring the storage time

Concentration of glucose was strong reduced on the 3" day and the 5" day of storage
(table 3.19 and 3.28). This result was similar to the studies of Tulikachandra (2011),
Carey A. (2010), Larry J. (2003), Nitin Agarwal (2014). The consumption of glucose has
a positive correlation with lactate formation, thereby the higher consumption of glucose,
the more lactate formation. This was the cause of pH reduction and platelet damage
during the storage time. Besides the role in assessing of metabolism in platelet
concentrate during the storage time, glucose was an important indicator in assessing the
bacterial contamination of platelet concentrate.
4.2.3.4. Change of the concentration of lactate in the platelet concentrate during the
storage time

pH was decreased because of lactate accumulation in preserved platelet concentrate,
this phenomenon damaged platelet’s morphology and platelet was lost its viability in
vivo. Research results show that the concentration of lactate was increased over the days
of storage (Table 3.19 and 3.21).
4.2.3.5. Change of pH in the platelet concentrate during the storage time

pH must be within the acceptable range from 6.4 to 7.4 during the storage time to
preserve platelet function. As the results in our study, all of platelet concentrates till the
last day of storage have pH in this range.Comparing pH on the 3" day with the 5t day of



storage with pH on the 1% day of storage show that pH was reduced over the day of
storage (p <0.05) (Table 3.19 and 3.21).This result was similar to the studies of Tulika
Chandra (2011), Harprits S. (2003).

4.2.3.6 Change of pO2 and pCO2 in the platelet concentrate during the storage time.

Researching results at table 3.20 and 3.29 show that the oxygen was fully supplied to
the platelet concentrate during the storage time. Results at table 3.20 also show that there
wasn’t difference between the average of pCO2 on the 1% day and the 3" day of storage.
On the 5" day of storage, pCO2 was decreased clearly compared with the 1% day and the
3" day of storage. This proves that there wasn’t any accumulation of CO2 in platelet
concentrate during the storage time, so that platelet concentrate kept its pH stably. We
had this results because platelets were contained in an appropriate storage bags (PVC
bags of Terumo) and it was shaked continuously.

PCO2 in plateletpheresis on the 3" day of storage (Table 3:29) was higher with
statistical significance compared with the 1% days of storage. It was caused by
plateletpheresis with very high platelet count (> 3.0 x 10"'platelet/unit), with the storage
temperature at about 22°C, if plateletpheresis was provided enough oxygen, the
metabolism of glucose would occurred very strong. The generated CO2 was beyond the
diffusion of platelet storage bag. Then because of good CO2 permeability of storage bags,
pCO2 on the 5" day of storage was reduced equivalently with the 1% day of storage, it
could be the reduction of platelet’s transformation by the reduction of platelet’s function.
4.2.3.7. The platelet aggregation

In this study, we measured platelet aggregation with collagen and ADP. Tests were
performed only with plateletpheresis, the platelet aggregation of platelet concentrate
prepared from whole blood unit was very weak. The reason was that platelet had been
damage and activate during the modulation.

Researching results at table 3.30 show that the platelet aggregation with 10 mM ADP
and 2ug / ml collagen were reduced clearly on the 3" day and the 5™ day of storage (p <0.05).
These results were similar to the studies of JS Teresinha. (2003), Maria Jose DC. (2011).
Platelet dysfunction related to complex metabolic factors of these cells during storage. Jilma
Stohlawetz (2008), the shorter storage time of platelet concentrate, the better hemostasis
ability.

4.3. The contamination of platelet concentrate

Researching results at table 3.31 show that all of our bacterial culture’s sample had
negative results. It is similar to the studies of Ha Huu Nguyen (2012) and Tran Thi Thuy
(2014).To get this result, aseptic procedures was done completely during the blood
collection. Using the plastic blood collection bags and the aseptic automatic wiring
device during the preparation also help to reduced the risk of infection.

CONCLUSION

With researching results about the quality and some factors influencing quality of
502 platelet concentrate at National Institute of Hematology and Blood Transfusion, we
had some conclusions:



1. The platelet concentrate prepared from whole blood units and plateletpheresis
achieved Vietnamquality standard according to Circular No. 26/2013 / TT-BYT
(guidelines for blood transfusion operation)

- Platelet concentrate prepared from 250ml and 350 ml whole blood units had some
quality indexes:

+ Volume / unit: 50.20 + 1.89 ml and 67.98 + 0.18 ml.

+ Platelet count / unit: 4.27 + 1.10 x 10'°and 6.06 + 2.12 x 10",

+ White blood count / unit: 0.024 + 0.012 x 10° and 0.037 + 0.027 x 10°.

+ PH: 7.16 £ 0.04 and 7.15 £ 0.04.

+ All of bacterial culture’s results of platelet concentrate were negative.

- Plateletpheresis separated by Trima, Comtec, Haemonetic machine had some
quality indexes:

+ Volume / unit: 250.76 + 5.73 ml; 274.08 £ 18.37 ml and 263.19 + 11.94 ml.

+ Platelet count / unit: 3.25 + 0.26 x 10**; 3.26 + 0.27 x 10" and 3.48 + 0.23 x 10",

+ Platelet concentration: 1295+ 95 G /1;1191+£98 G/land 1325+ 84 G/ |I.

+ PH: 7.15 £ 0.06; 7.14 £ 0.07 and 7.14 £ 0.05.

+ All of bacterial culture’s results of platelet concentrate were negative.

2. Some factors effected on the quality of platelet concentrate

- Platetlet concentrate prepared from whole blood units:

+ Effects of time from collection to the modulation: platelet concentrate prepared
from 8 hours to 24 hours had the lower pH than the other prepared before 8 hours (7,17 £
0,03 and 7.17 + 0.04 compared with 7,14 + 0,05 and 7.13 £ 0.05).

+ Platelet count of donor’s blood: Platelet count / unit of platelet concentrate
prepared from whole blood units with platelet count <300 G / 1 was lower than the other
with platelet count > 300 G / | (5.34 = 1.88 platelet/ unit compared with 2.08 + 6.91
platelet / unit).

+ Volume of whole blood units, red blood count, white blood count, hematocrit and
MCYV of donor’s blood uneffected on the quality of platelet concentrate.

- Plateletpheresis:

+ Effects of cell separator machine: Plateletpheresis separated by Trima machine
had the lower red blood count, white blood count and the smaller volume of platelet
concentrate than the other separated by ComTec and Haemonetic machine.

+ Uneffected by: platelet count, weight, gender, red blood count, SLBC, MCV and
hematocrit of blood donor’s blood.

During storage time, the biochemical indexes of platelet concentrate were changed.
Platelet’s morphology was changed and platelet was reduced its function.

+ The concentration of glucose was strongly reduced on the 3" day and the 5™ day
compared with the 1% day of storage.

+ The concentration of lactate increased on the 3" day and the 5™ day of storage.

+ PH decreased over the day of storage.



+ PO2 was maintained, there wasn’t any accumulation of CO2 in the platelet’s
storage bags.

+ Platelet count reduced, PDW, MPV, P-LCR increased during the storage time.
Observations on electron microscope show that platelet transformed from dished shape
into spherical shape.

+ Platelet aggregation with collagen and ADP were reduced over the day of storage
(results of the 1 day and the 5™ day of storage were: 73.56 + 21.91%, 27.20 + 9.07% and
10.17 + 11.90%; 6.93 * 3.78%%).

PETITION

1. Prepare the platelet concentrate from whole blood unit before 8 hours after
collection.

2. Use platelet concentrate before 5 days from preparation to ensure its quality.



