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FEASIBILITY AND SAFETY OF RED CELL COLLECTION BY APHERESIS TECHNOLOGY
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We evaluated the feasibility and safety of red cell collection by apheresis technology. Red cells
corresponding to 600 m! of whole blood were collected with two types of apheresis machine (Trima
and CCS). Healthy male donors whose (circulating) blood volume was 4,100 m/ or more were entered
into the trial. Mean time for the entire process was 32.4 min. All procedures were completed without
interruption, although one case of vaso-vagal reaction was noted during collection. No sign of serious
side effects was reported after collection. Red cell counts and hemoglobin values of the donors recov-
ered to the baseline 2-3 months after collection, although serum ferritin remained at 64.4% of pre-
donation values after 6 months.

It was concluded that red cell collection by apheresis technology equivalent to 600 m! of whole
blood is feasible and safe. However, a large scale clinical trial will be necessary to affirm the safety of
this procedure.

Key words : erythrocytapheresis, apheresis, red cell concentrates, adverse reaction, quality of blood
components
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Table 1 Characteristics of blood donors and collection conditions for the two types of apheresis machine.

Mean +=SD (Min—Max)

p value

Total (n = 37) Trima (n = 16) CCS (n =21) (Trima

vs. CCS)
Age 354%93 (22-56) 36.0+105 (22-56) 349+84 (22-54) NS
Height (cm) 1723+52 (162-185) 1734+5.3 (162-180) 1715+51 (165-185) NS
Weight (Kg) 68172 (58-82) 69.0+59 (62-82) 675+81 (58-82) NS
CBV (ml) 4,711+396 (4,169-5,607) 4,768 + 288 (4,257 -5413) 4,667 465 (4,169-5,607) NS
Hb (g/dL) 154+08 (139-17.0) 156+0.7 (14.0-17.0) 153+08 (139-16.6) NS
Ht (%) 455+21 (406-50.1) 453+24 (406-484) 455+20 (431-50.1) NS
RBC (10%/uL) 4952+289 (408-557) 4944 %324 (408-540) 4958 +26.8 (461-557) NS
WBC (/uL) 5.820+1,720 (3,600-9,800) 5640+1,490 (4,000-9,300) | 5970=1,900 (3,600-9,800) NS
PLT (10%/uL) 230+52 (11.3-344) 225+54 (11.3-336) 235+51 (14.0-334) NS

Max. ECBV/CBV (%) 119+ 1.3 (96-14.7) 11.1+07 (98-125) 125+ 1.3 (96-14.7) p <001

Collection Volume/CBV (%) 65+05 (55-75) 62+0.7 (55-7.0) 67+06 (56-75) p <001

N-N time (min) 324+64 (23-48) 265+39 (23-35) 369=06 (31-48) p <001

CBV : circulating blood volume

ECVB : extracorporeal CBV

N-N time : from insertion to withdrawal of needle
NS : not significant

Table 2 Adverse reactions during and after red cell apheresis.

Gl oo e Mredicin gy

[During and immediately after collection]

#1 44 2.6 C VVR *** (gradel)

#2-9 42-54 16-23 T2, C6 mild citrate reaction with sweating and chest tightness

[Up to 1 week after collection]

#10 49 17 C headache resolved after return home

#11 46 11 T heavy feeling in the head, dullness and faintness lasting one day
#12 48 0.9 C heavy feeling in the head resolved after return home

# 13 4.3 2.2 C heavy feeling in the head lasting one day

# 14 42 15 C dullness lasting a few days

* CBV ! circulating blood volume ** C : CCS, T : Trima
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Fig. 1 Changes in hematologic values in blood donors before and after red cell

apheresis.
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Fig. 2 Relationship between estimated reduction of
Hb concentration and actual reduction immediately
after red cell apheresis.
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Table 4 Characteristics of red cell concentrates on the day collected by red cell apheresis.
Parameter Total Trima (n = 16) CCS (n =21)
Volume # (m/) 4483+15.3 455.0+115 . 4425+222
Ht (%) 544%46 509+39 . 571%31
Hb (g/d]) 185+13 176 =15 . 191+07
Total Hb (g/bag) 81.7+67 783+ 64 . 843%58
Total RBC (% 1012/bag) 26%02 24%02 27%01
Total WBC (x109bag) 1.3+£08 09+06 15+0.7
Total platelets (x1010/bag) 23%26 1714 27+36
ATP (uMol/gHb) 43%06 42+05 4306
2.3-DPG (uMol/gHb) 115+13 112+16 « 11.7+09
free-Hb (mg/d/) 39.1+252 375+281 41.0+21.1
# © additive solution included * 1P <001
Cf.free Hb in MAP-added RCC derived from 400 m/ whole blood is 8 mg/d/.
64.4% DOREIEICHE T - 72, s-Ft ORI 2% 50 400
ng/ml LLEORE (26 K1) Tl 12ng/ml L FIAKTF 350
<= 300
L7d 2 <, 1 ABICIXRTED 47%, 6 # A% 3 250 A e Trima (e10)
1213 614% 127 o 72. — )5 50ng/ml A& w#: (5 3 200 T X —A—CCS (n=15)
. ) T 150 T —E— 400-MAP (n=10)
1) T 360 (Fifi : 33, 30, 24ng/ml) #% 12ng/ml £ 100 * .//T/L
DTFERD, 1HHBKITIZ466% ~N& S 5ITIKT 50 ﬁ /EE T
N o 4 0 —
(MK : 10, 8.3, 80ng/ml) L7225, 6 7 H#EDH S

FHILT71.3% LR BEA R W (G2
19,17, 17ng/mD) i2& - 72. LA L, Mo EHEHE
MICIAEE R Lo &B, 12ng/ml LLFIC
KT L7z 3o g b ol & FkTdh b,
ARIMERFE R D 6 #1 H D MCV 134 % 89.6, 94.5,
93.0fl, MCH % 30.7, 32,6, 28.4pg, MCHC I3 346,
345,326% &FHEZALIZR S5 NF, TIBC i 355,
306, 366ug/dl TdH - 7-.
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400-MAP: red cell concentrates derived from 400 ml whole blood

Fig. 3 Changes in free hemoglobin levels in super-
natants of red cell concentrates during storage.
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