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TOM TAT

Muc tiéu: Panh gia hiéu suét thu thap (CE) té bao gbc
tao mau tir mau ngoai vi sau gan tach tai Vién Huyét hoc-
Truy&n mau - Trung wong giai doan 2022-2024.

Thiét ké nghién clru: M6 ta toan bd cac luot gan tach
trong khodng thoi gian nghién ctru.

Dia diém va th&i gian nghién cru: Ngan hang Té bao
gbc — Vién Huyét hoc - Truyén mau Trung wong tlr 01/2022
dén 12/2024.

D6i twong nghién ctu: 195 lwot ngwdi hién/bénh
nhan thwc hién qua trinh gan tach TBG tao mau tir mau
ngoai vi trén cac hé théng gan tach tw dong.

Két qua: Thuwc hién gan tach trén 110 ngudi hién va
85 bénh nhan, chi sb CE dat 47,75%, liéu t& bao CD34+/
kg trung binh trong mét I1an gan tach dwoc 7,71 x 108 nhém
bénh nhan va 9,17 x 10% & nhém nguwdi hién. Phan tich da
bién cho thay chi sb sb lwong t& bao CD34+ truwdc gan va
s6 lan xt ly TBV c6 méi quan hé tuyén tinh nghich v&i CE.

Két luan: Qua trinh gan tach té bao gbc t¥ mau ngoai
vi tai don vi dat CE &n dinh v&i ty & dat lidu t& bao dich
ngay trong l4n gan dau tién & mirc cao.

Ttr khod: Gan tach t& bao gbc mau ngoai vi, hiéu suét
thu thap t& bao CD34+.

SUMMARY

COLLECTION EFFICIENCY OF PERIPHERAL BLOOD
HEMATOPOIETIC STEM CELLS FOLLOWING
APHERESIS AT THE STEM CELL BANK - NATIONAL
INSTITUTE OF HEMATOLOGY AND BLOOD
TRANSFUSION FROM 2022-2024

Objective: To evaluate the collection efficiency (CE)
of hematopoietic stem cells from peripheral blood following
apheresis at National Institute of Hematology and Blood
Transfusion between 2022 and 2024.

Study design: A descriptive study of all apheresis
procedures performed at Stem Cell Bank — National
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Institute of Hematology and Blood Transfusion, from
January 2022 to December 2024.

Study Subjects: 195 apheresis procedures performed
on donors and patients to collect peripheral blood
hematopoietic stem cells using automated apheresis
systems.

Results: The study included 110 allogeneic donors
and 85 patients. The mean CE was 47.75%. The average
cell dose per single apheresis procedure was 7.71 x 106
CD34+ cells/kg for the patient group and 9.17 x 106 CD34+
cells/kg for the donor group. Multivariate analysis indicated
that the pre-apheresis CD34+ cell count and the number
of total blood volumes (TBV) processed were inversely
linearly correlated with CE.

Conclusion: Peripheral blood stem cell apheresis at
the unit achieved stable CE, with a high rate of reaching the
target cell dose within the first procedure.

Keywords: Peripheral blood stem cell apheresis,
CD34+ collection efficiency.

I. DAT VAN PE

Té bao gbc (TBG) tao mau tir mau ngoai vi hién
la ngudn TBG dwoc st dung phd bién nhat trong
ghép TBG diéu tri bénh. Tai Viét Nam, Vién Huyét
hoc - Truyén mau Trung wong da trién khai ky thuat
nay tr nam 2006. Tinh dén ndm 2022, Vién da thuc
hién 547 ca ghép thanh céng, gébm 268 ca tw than
va 279 ca dbng loai (1). Qué trinh thu thap TBG tao
mau tr mau ngoai vi dwoc thwc hién béng gan tach
& ngwdi hién hodc bénh nhan sau huy dong TBG.
Két qua gan tach can dat liéu té bao CD34+ tbi thiéu
2 x 106 t& bao/kg déi voi ghép tw than va 5 x 106 té
bao/kg dbi véi ghép dong loai (2). Lidu CD34+ tbi
thiéu nham dam béo kha n&ng moc manh ghép, gép
phan gidm nguy co bién chirng va thdi gian nam vién
sau ghép. Két qua thu thap dwoc danh gia bang chi
sb hiéu suat gan tach (collection efficiency - CE), la
chi s6 khach quan phan anh kha néng thu thap TBG
clia hé thdng gan tach. Vién Huyét hoc - Truyén méau
Trung wong la don vi hang dau ca nwéc vé ghép TBG
tao mau. Mot sb nghién ciru trwéc day da danh gia
két qua gan tach TBG t» mau ngoai vi nhwng chuwa
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dé cap chi sb CE va céc yéu t6 lién quan (3). Nham
danh gia hiéu suét ctia qua trinh gan tach nang cao
két qua gan tach TBG tao mau tir mau ngoai vi tai
Vién, ching tai tién hanh nghién clru nham muc tiéu:

Danh gia hiéu suét thu thap TBG tao mau cia
qua trinh gan tach TBG mau ngoai vi tai Ngén hang
Té bao gbc - Vién Huyét hoc - Truyén mau Trung
wong tor 2022-2024.

I. DOl TUGNG VA PHUONG PHAP
2.1. Thiét ké nghién ctru
Nghién ctru mé ta, hdi cru
Thoi gian va dia diém nghién ctru
Thoi gian: tir 01/2022 dén 12/2024. Dia diém

nghién ctvu: Ngan hang Té bao gbc — Vién Huyét
hoc - Truyén méau Trung wong.

2.2. Béi twong nghién ciru

Cac lwot ngudi hién/bénh nhan thyc hién qua
trinh gan tach TBG tao mau tr mau ngoai vi tai Ngan
hang Té bao gbc.

C& mau, chon mau

195 lwot nguoi hién/bénh nhan thwc hién qua
trinh gan tach. Cach chon mau: chon mau thuan tién:
chon toan bd cac lwgt gan tach trong khoang thoi
gian nghién ctru

2.3. N6i dung nghién ctru

Cac théng sb va chi sé nghién ciru

D&c diém chung cta nguwdi hién TBG: Tudi,
gi®i, chan doan, bénh nhan — nguwdi hién; théi gian
huy déng TBG; Cac chi sb xét nghiém huyét hoc:
tdng phan tich t& bao mau, sé lwong té bao CD34+
trwdce gan;

Cac chi sb trong qua trinh gan tach: Téng thé tich
mau x& ly; Thoi gian thwe hién; Sé 1an x& ly thé tich
mau clia nguoi hién.

Céc chi sb sau gan tach: Thé tich tai s&n pham;
S6 lwong té bao CD34+ trong tui san pham.

Cac chi sé:

Chi s hiéu suét gan tach (CE) dwoc Neyrinck va
cOng s mod ta nam 2015 (4):

Sé lwong té bao CD34 + trong tdi s&n pham

CE(%)

x 100

Nong d6 t& bao CD34 + trwdc gan x TBV x sb 1an xt ly thé tich mau bénh nhan

Tbng thé tich mau (TBV) cGa ngudi hién — bénh nhan:
Nam gi&i: TBV = 183 + [356 x chiéu cao® (m)] + [33,1 x can nang (kg)];
N gi¢i: TBV = 604 + [367 x chiéu cao® (m)] + [32,2 x can nang (kg)].

So db nghién ctru

195 gt ngudi hién/b&nh nhan

Tién hanh thd thuét gan tach

Thu thdp céc chi 56 sau gan tach

Banh gia két qua cla qua trinh
gan tach

Thu thip cac chi so tir bénh an,
hd so truréic gan tach

Thu thép cac chi 56 trong qua
trinh gan tach

Phan tich céc chi 56 &nh hurdng
dén két qua gan tach

Hinh 2.1. So db nghién ctru
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2.4. Cac phworng tién va vat liéu nghién ctru:

Hb so bénh &n clia ngudi hién va bénh nhan gan
tach TBG; Hb so gan tach TBG; Hé thdng gan tach
tw dong Optia (Terumo) va Comtec (Fresenius Kabi);
Hé théng phan tich té bao mau tw dong DxH900; Hé
thdng do t& bao dong chay FC500; Sinh phdm dém
sb lwong té bao CD34+ clia hang Beckman Coulter;
Céc phwong tién, vat liéu hd tro khac.

Phwong phap xt ly sé liéu

Céc sb liéu duwoc x ly bang phan mém SPSS
20.0; Cac thuat toan théng ké y hoc: S dung test
théng ké: Tinh gia tri trung binh, trung vi, khoang gia
tri, SD, tinh ty 1& %; So sanh gia tri trung binh bang
kiém dinh t-test; M6 hinh hdi quy tuyén tinh phan tich
cac yéu tb anh huéng t6i CE.

2.5. Van dé dao dirc nghién ctru

Nguoi hién hodc bénh nhan dudi 18 tudi thuc
hién tha thuat gan tach déu cé sy déng y cla ngudi
giam ho. Nghién clru nhadm nang cao chét lwong
chén doan va diéu tri, khéng phuc vu muc dich khéac.
Thong tin bénh nhan dwoc bdo mat; sé liéu dwoc
lam sach va xt ly trung thirc;

. KET QUA

3.1. Cac dac diém cta ngwoi hién TBG trwéc
gan tach

Bang 3.1. Béc diém cua dbi twong nghién ctru (n
= 195)

Trung binh SD

Tubi n %
35,50 13,71

Gi&i tinh
Nam 108 55.38
NG 87 44.62
Chén doan

Nguwei hién 110 56,41
Bénh nhan 85 43,59
Pa u tuy xwong 46 54,12
U lympho 36 42,35
LXM cép thé M3 3 3,53

Nhéan xét: Trong 195 lwgt gan TBG mau ngoai vi,
ty 1& nam/n trong nhém ngudi hién TBG xap xi 1/1,
d6 tudi trung binh 1a 35,50 tudi. C6 110 lwot la ngudi
hién ddng loai, chiém 56,41%, 85 lwot |a bénh nhan
tw than, trong d6 da sb la bénh nhan da u tuy xwong
(54,12%).

Béng 3.2. Mét sé déc diém cia déi tuong nghién
ctru trwde qua trinh gan tach (n = 195)

. Khoang

Trung vi gié tri
S6 lwgng bach cau (G/l) 46,33 6,50 — 79,23
'I;y I& bach cau trung tinh 85.90 11,30 — 96,90
(%)
'I;y Ié bach cau don nhan 12,90 2.90 — 81,30
(%)
86 lwong tiéu cau (G/l) 172,00 34 — 355
Hematocrit (%) 36,80 23 -51
Sé lwgng té bao CD34
(tb/ul) 96 6 — 543

Nhén xét: Ngwdi hién TBG c6 sé lwong bach ciu
trung vi trwdc gan tach 1a 46,33 G/l, s lwong tiéu
cau 1a 172 G/I. Sé lvgng té bao CD34+ trwdc gan 1a
96 tb/ul. V& thanh phan bach cau trwéc gan, chiém
ty 1& 1&6n la bach cau trung tinh véi 85,90%, bach cau
don nhan la 12,90%.

3.2. Mot s6 dic diém cua qua trinh gan tach

Béng 3.3. M6t sé dic diém clda qua trinh gan téch
(n = 195)

X:sp | Khoang
gia tri

Téng thé tich mau x& ly 10187 834 — 17135
(ml)
S? lan loc thé tich mau 279 1,20 — 4,10
(Ian)
Thoi gian thwe hién (phut) 269,70 128 — 459
Thé tich tai s&n pham (ml) 302,83 96 — 985
Néng dd bach cau trong 80,30 —
tUi san pham (G/1) 204,48 455,10
S6 lwong té bao CD34+ 33,63 —
trong tdi san pham (x10° 531,81 2609.60
té bao) ’
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Nhén xét: Qua trinh gan tach trung binh xt ly 10187 ml mau cta ngudi hién (2,79 1an TBV), thu dwoc tai
san pham 302,83 ml, chira 531,81 x 10° t& bao CD34+ va ndng dd bach ciu |a 204,48 G/I.

Bang 3.4. Két qua cua quaé trinh gan tach (n = 195)

Liéu té bao CD34+ sau gan tach (x 10¢ th/kg) Trung vi Dat ngwdng (%) Khoéng dat (%)
Bénh nhan (n = 85) 7,71
Nguwdng: 2 x 10° tb/kg 88,20% 11,80%
Nguoi hién (n = 110) 9,17
Nguwdng: 5 x 10° tb/kg 88,20% 11,80%

Nhén xét: Sau gan tach, lidu t& bao CD34+ trung binh dat 7,71 x 10° t& bao/kg & nhém bénh nhan va 9,17
x 106 t& bao/kg & nhém ngudi hién. 88,20% sb ca gan co liéu té bao dat nguéng yéu ciu & ca hai nhom.

Bang 3.5. Hiéu suét cta qua trinh gan tach (n = 195)

Trung binh Khoang gia tri

CE (%) 47,75 17,80 — 84,60

Nhén xét: Chi sb CE trung binh dat 47,75%. Ca gan c6 hiéu suét thAp nhat dat 17,80%, cao nhat dat
84,60%.

3.3. M6t sé yéu t6 anh hwéng dén hiéu suat gan tach

Bang 3.6. So sénh CE giita bénh nhan va nguoi hién (n = 195)

Ngwoi hién (n = 110) Bénh nhan (n = 85) p

CE (%) 47,94 47,50 0,816

Nhan xét: Nném nguoi hién déng loai cé CE trung binh la 47,94%, nhom bénh nhén la 47,50%, khéng co
s khac biét gitra 2 nhém véi p = 0,816.

Bang 3.7. M6i quan hé hbi quy tuyén tinh giita ddc diém cta nguoi hién/bénh nhén véi két qué gan tach
(n=195)

M6 hinh don bién Mb hinh da bién

Ha sé hdi | Hé sb hdi Hé sé hdi | Hé sé héi

quy chwa | quy chuan quy chwa | quy chudn

chuan héa hoéa t P chuan héa héa t P

B Beta B Beta

Tudi 0,024 0,026 0,358 0,721
Gidi, nam 2.184 0.084 1.168 0.244
Chan doan, 0.439 0.017 0.233 | 0.816
nguwoi hien
TBV (ml) 0,005 0,253 3,63 <0,001 0,002 0,128 1,539 0,125
Sé lwong té bao
CD34 trwéc gan -0,015 -0,097 -1,354 0,177 -0,037 -0,241 2,7 0,008
(to/l)
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M6 hinh don bién Mb hinh da bién

Hé s6 héi Hé s6 héi Hé sé héi | Hé sb hdi

quy chwa | quy chuan quy chwa | quy chuén

chuan héa hoéa t P chuan héa hoéa t p

B Beta B Beta

S0 lan x(x 1y -3,483 0,146 | 2,047 | 0,042 | -4,823 0202 | 2,031 | 0,044
TBV (14n)
N‘f“)ng do bach
cAu trudc gan -0,137 -0,171 2,416 | 0,017 -0,117 -0,147 1,746 | 0,082
(GIl)
Nong do MNC 0,03 0,097 1,35 | 0,179 -0,001 -0,003 -0,041 | 0,967
trwéc gan (G/l)
Nongdo tieu cau | 5 54 -0,025 -0,351 | 0,726
trwéc gan (G/l)
Hematocrit 6,01 0,028 0,394 | 0,694
trwedc gan (%)

Nhén xét: Thong qua md hinh héi quy tuyén tinh don bién, cac bién TBV, sé lwong té bao CD34+ trwdc
gan, sb 1an xt ly TBV, néng dd bach cau trwdc gan, ndbng dé MNC tredc gan dwoc lwa chon dé dwa vao mod
hinh da bién, Trong m6 hinh hdi quy da bién, cac chi s6 sé lwong té bao CD34+ trwédc gan, sb6 1an xt& ly TBV
c6 mdi quan hé tuyén tinh nghich véi chi sé CE (p<0,05).

IV. BAN LUAN

Dic diém cua qua trinh gan tach TBG mau
ngoai vi

Trong nghién ctru, 195 lwgt gan tach dugc thyc
hién tr 2022 dén 2024, gébm 110 lwot ngwdi hién
va 85 lwot bénh nhan. & nhédm bénh nhan st dung
TBG tw than, nhém bénh chi yéu 1a da u tiy xwong
(54,12%), (bang 3.1). Vao ngay gan tach, sé luong
bach cau dat 46,33 G/l va CD34+ trudc gan dat 96
tb/ul (bang 3.2). Qua trinh gan tach x& ly trung binh
2,79 1an TBV mau ctia ngwdi hién/bénh nhan (bang
3.3). Sau gan tach, liéu CD34+ dat 9,17 x 106 tb/kg

& nhoém nguwoi hién déng loai va 7,71 x 106 tb/kg &
nhém bénh nhan ty than. Ty |é dat ngudng téi thiéu
& ca hai nhém la 88,20% (bang 3.4). Két qua cho
thdy da s trwdng hop chi cAn mét 1an gan tach dé
dam béo da sb lwgng TBG can st dung.

Chi s6 CE thé hién hiéu suét gan tach dwoc nhiéu
nghién ctru st¢ dung nhdm danh gia sy én dinh cla
quy trinh gan va thé hién mic dd hiéu suét cha viéc
thu thap t& bao CD34+. Trong nghién ctru ctia don vi
chung t6i, cac ca gan c6 CE trung binh dat 47,75%. So
sanh véi mot s6 nghién clru trén thé gidi, hiéu suét gan
tach clia ching téi @ mic d6 twong dwong (bang 4.1).

Bang 4.1. Hiéu suét gan tach ctia mot sé trung tam trén thé giGi

Trung tam Tac gia D6i twong CE trung binh (%)
MD Anderson Cancer Center Miller et al. (2023) (5) Ngudi hién 57%
Kyoto University Hospital Kondo et al. (2022) (6) Ngudi hién 64,3%
NIH/NMDP Heuft et al. (2000) (7) Bénh nhan 42,6%

Mét s6 yéu t6 anh hwéng téi hiéu suat gan tach

Trong nghién ctvu nay, ching téi tién hanh danh gia mét sé yéu té anh hwéng dén chi sé6 CE. Tuy mlc
CE dat gia tri trung binh 1a 47,75% nhwng khodng dao déng kha Ién (tir 17,80 dén 84,60%). Trong bang 3.6,
chang t6i nhan théy gia tri CE clla nhém nguwoi hién dE“)ng loai dat trung binh 47,94%, con nhém bénh nhan dat

181



VIETNAM MEDICAL JOURNAL N°1 - OCTOBER - 2026

47,5%. Day la gia tri @m bao cac ca gan tach co thé
dat dwoc sb luwong té bao CD34+ nhw mong muén.
Tai bang 3.7, ching t6i str dung mé hinh hdi quy da
bién dé tién hanh phan tich cac yéu té6 anh hwéng
t&i chi sé CE. Sau khi phan tich, ching t6i nhan thay
céac chi sé s6 lwong t& bao CD34+ trwéc gan va sb
l&n xt ly TBV ctia ngudi hién trong qué trinh gan ¢
méi quan hé tuyén tinh nghich véi CE. Déi véi chi s
sb lwong té bao CD34+ trwdc gan, nghién clru cla
Tiwari va cOng sw trén 77 bénh nhan thwc hién gan
tach da chi ra CE cé mdi quan hé tuyén tinh thuan
kha chat ché (8). Tuy nhién, nghién c&u khac cla
Ozkan va codng sw dugc thye hién trén nhom ngudi
hién déng loai bang hé théng Optia lai nhan thay méi
quan hé tuyén tinh nghich (9). Béi v&i chi sé sb 1an
x& ly TBV clia ngudi hién TBG, Verlinden va cong
sy da chi ra khi x ly trén 3 1an TBV nguwdi hién trong
qua trinh gan, CE sé c6 xu hwéng gidm, dac biét
la trén nhém bénh nhan cé s lwong t& bao CD34+
trwdc gan thap < 20 tb/ul (10). Diéu nay duoc giai
thich do sw huy déng t& bao CD34+ vao tuan hoan
sé gidm dan trong qua trinh gan tach, dac biét 1a
nhém bénh nhan da tradi qua qua trinh hoéa trij liéu
trwdc d6. Tuy nhién, déi véi nhixng ngudi hién TBG
c6 chi sb sb lwong té bao CD34+ trudc gan cao,
qua trinh gan tach chi can x& ly thé tich mau thap
la thu thap du sb lwong té bao CD34+ cho qua trinh
ghép, mbi quan hé tuyén tinh nghich vé&i chi sé6 CE
khéng c6 nhiéu y nghia trong trwdng hop nay. Cac
t6 chirc quéc té nhw EBMT (European Society for
Blood and Marrow Transplantation) va FACT-JACIE
(Foundation for the Accreditation of Cellular Therapy
— Joint Accreditation Committee ISCT-Europe &
EBMT) déu nhéc dén chi sb CE |a gia tri cAn theo dbi
trong qua trinh gan tach, nhwng chwa cé t chirc nao
quy dinh nguwéng CE can phai dat dwoc, ma chi dé
cap dén nhw 1a mét chi s6 dam béo chét lwgng trong
qua trinh gan tach.

Bén canh viéc st dung dé danh gia chét lwong
clia qua trinh gan tach, chi sé CE con dwoc str dung
trong wéc tinh lidu té bao CD34+ co thé thu thap
dwoc sau qua trinh gan tach. Trong nghién ctru cla
Ozkan va cong s, cac tac gia da wng dung gia tri
CE trung binh trong nghién ctru dé& wéc tinh lwong
thé tich mau can thiét dé dat du liéu té bao CD34+
mong mudn (9). Ngoai ra, t6 chirc NMDP (National
Marrow Donor Program - Chwong trinh Nguoi hién
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Tay Quédc gia Hoa Ky) ciing dua ra coéng thirc tinh
lwong mau can x ly trong qua trinh gan tach dwa
trén lidu t& bao CD34+ mong muén, CE va sé lvong
té bao CD34+ trwdc gan. Tl d6 cho thay gia tri CE
rat hiru ich trong tinh toan nham dat dwoc liéu té bao
sau gan mong mudn.

Nghién ctu clGa chung ti con c6 han ché, day
la nghién ctru dAu tién chang téi thye hién dé danh
gia chi s6 CE, cac yéu t6 nhw phac d6 hoéa tri liéu,
lidu thudc huy déng, chat lwong duong truyén tinh
mach,... Chwa dwgc danh gia day dd. Chang toi sé
thwe hién cac nghién clru dai hon nham danh gia chi
tiét hon cac yéu té lién quan dén nguoi hién/bénh
nhan, thiét bi gan tach va cac yéu t khac.

Nghién clru dwoc thyc hién trong khudn khé dé
tai “Mot sd yéu td anh hwéng dén két qua gan tach té
bao gbc tao mau tr mau ngoai vi tai Ngan hang Té
bao gbc — Vién Huyét hoc-Truyén mau Trung wong
(2022-2024)”, da dwoc nghiém thu theo quyét dinh
sb 1786/QD-HHTM, ngay 11/12/2025. Nghién clru
dwoc thye hién phu hegp véi cac quy dinh hién hanh
vé dao dirc trong nghién clru y sinh hoc va bdo mat
thong tin ctia ddi twong nghién cuu.

V. KET LUAN
Qua 195 lwot gan tach, chung té6i nhan théy:

Hiéu suat gan tach CE dat 47,75%, 88,20% sb ca
gan dat d lidu t& bao sau mét 1an gan tach;

Nhém nguwoi hién ddng loai nén gan tach vao
ngay tht 4 sau huy déng dé dat dwoc CE cao hon.

Cac chi sb s lvong té bao CD34+ trwdc gan va
s6 lan xt ly TBV c6 mdi quan hé tuyén tinh nghich
voi CE.

TAI LIEU THAM KHAO

1. Khanh BQ, Binh VTT, Thanh NH, Huong DPT, Thuy
DT, Ha NK, et al. Forging international collaboration
and alliances to establish the largest transplant center
in the north of Vietnam. Seminars in Hematology.
2023;60(4):243-50.

2. Giralt S, Stadtmauer E, Harousseau J-L, Palumbo
A, Bensinger W, Comenzo R, et al. International
myeloma working group (IMWG) consensus statement
and guidelines regarding the current status of stem cell
collection and high-dose therapy for multiple myeloma
and the role of plerixafor (AMD 3100). Leukemia.
2009;23(10):1904-12.



TAP CHi Y HOC VIET NAM TAP 567 - THANG 10 - SO 1 - NAM 2026

Lé Xuan Thinh, Tran Ngoc Qué, Nguyén Ba Khanh,
V6 Thi Thanh Binh, Bach Quéc Khanh. Nghién ctru
d&c diém té bao mau cla ngwoi hién va bénh nhan
dwoc gan tach té bao gbc mau ngoai vi tai Vién Huyét
hoc - Truy&n mau TW giai doan 2015-2017. Tap chi Y
hoc Viét Nam. 2018;467:900-7.

Neyrinck MM, Vrielink H, Education JTFf,
Certification. Calculations in apheresis. Journal of
clinical apheresis. 2015;30(1):38-42.

Miller A, Davies J, Young K, Eckman E, Lo MY,
Erskine H, et al. The effect of increased collect
pump rate on collection efficiency in hematopoietic
progenitor cell collection by apheresis in allogeneic
adult donors—A single center analysis. Transfusion.
2023;63(10):1926-36.

Kondo T, Fujii N, Fujii K, Sumii Y, Urata T, Kimura
M, et al. Low hematocrit reduces the efficiency of
CD34+ cell collection when using the Spectra Optia
continuous mononuclear cell collection procedure.
Transfusion. 2022;62(5):1065-72.

10.

Heuft H, Dubiel M, Kingreen D, Oertel J, De
Reys S, Rick O, et al. Automated collection of
peripheral blood stem cells with the COBE spectra for
autotransplantation. Vox sanguinis. 2000;79(2):94-9.

Tiwari AK, Pandey P, Subbaraman H, Bhargava R,
Rawat G, Madiraju S, et al. Autologous peripheral
blood stem cell harvest: Collection efficiency and
factors affecting it. Asian Journal of Transfusion
Science. 2016;10(1):93-7.

Ozkan SG, Kimiaei A, Safaei S, Ercan T,
Sonmezoglu M, Demirel GY, et al. Prediction of
CD34+ hematopoietic stem cells in healthy allogeneic
stem cell donors on the Optia cell separator based
on CE2: Which formula is more correlated with actual
CD34+7? Transfusion. 2024;64(10):1959-67.

Verlinden A, Van de Velde A, Verpooten GA,
Janssen van Doorn K. Determining factors predictive
of CD34+ cell collection efficiency in an effort to avoid
extended and repeated apheresis sessions. Journal of
clinical apheresis. 2013;28(6):404-10.

183



