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= Abstract =

Automated Collection of Leukoreduced Double
Red Blood Cell Units using an Alyx Apheresis Device

Jong-Han Lee', Moon Jung Kim® Eun Jung Baek', Sinyoung Kim',
Yoon Jung Kim', Duck-Jin Hong', Hyun Ok Kim'

Department of Laboratory Medicine, Yonsei University College of Medicine',
Korean Red Cross Blood Service Headquarlersz, Seoul, Korea

Background: Automated collection of leukoreduced double red blood cell (RBC) units has been used to improve
blood collection efficiency in many countries. The aim of this study was to evaluate leukoreduced double RBC
unit collection using apheresis and to determine its clinical uses.

Methods: Automated leukoreduced double RBC units were collected from 17 healthy male volunteers using
an Alyx apheresis device (Baxter, DeerWeld, IL). Our institutional criteria for male donors were as follows:
height =170 cm, weight =70 kg, and hemoglobin =14.5 g/dL. Each donor’s complete blood count (CBC)
was determined before and after the apheresis procedure. In order to validate the final leukoreduced double
RBC units, white blood cell (WBC) counts were measured manually using a Nageotte chamber.

Results: Leukoreduced double RBC units were collected in an average of 27+7 min, without specific donor
reactions. The average volume of one unit of leukoreduced RBCs was 281+6 mL. Each donor’s hemoglobin
(P<0.001) and hematocrit (P<0.001) were significantly lower after donation, though WBC and platelet counts
were no different. No residual WBCs were found in the leukoreduced, filtered product upon Nageotte chamber
counting. Twenty-eight units of leukoreduced RBCs from 14 donors were transfused to patients who required
leukoreduced RBCs, without specific transfusion reactions.

Conclusion: The Alyx apheresis device allowed for safe and effective collection of leukoreduced double RBC
units from a single donor. Automatically collected leukoreduced double RBC units were transfused to patients
for the first time in Korea. (Korean J Blood Transfus 2008;19:111-119)
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Fig. 1. Alyx apheresis device and schematic drawing of double red blood cell collection Kkit.
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Table 1. Hematologic data of donor’s pre- and post-collection by Alyx apheresis device

Pre-donation

Post-donation

JJ-

Donor  Height Weight
@m0 gay mew ) (fé?;fje{) Hb @) Hee (%) o000 ot
1 177 83 15.2 45.2 5890 239 13.3 38.3 6710 290
2 172 65 16.1 479 5440 264 13.5 414 5040 259
3 172 74 14.5 44 4 5850 268 12.2 36.8 6040 280
4 182 74 15.3 46.2 6460 433 13.0 38.3 6090 387
5 182 70 15.5 45.0 6240 281 13.4 374 5290 245
6 173 72 16.3 479 6530 297 13.0 38.0 4670 247
7 173 70 15.1 44.5 8760 257 12.5 36.0 6580 232
8 163 65 154 452 4040 288 14.2 40.8 5380 279
9 172 73 16.5 472 5960 271 13.8 38.5 5680 233
10 175 70 14.9 42.5 4590 230 13.5 38.1 6670 246
11 176 78 15.6 45.7 5540 209 12.8 394 4900 199
12 177 70 16.1 46.7 5000 344 13.2 36.6 5730 359
13 172 71 15.4 449 7920 257 13.1 37.1 7270 259
14 184 87 14.7 40.3 8020 235 12.8 35.0 9690 232
15 180 90 16.3 46.5 6230 244 13.8 37.3 5380 206
16 178 74 16.7 46.0 5250 290 13.6 36.5 5280 255
17 174 81 15.1 432 8470 281 13.2 372 7040 261
Mean 175 75 15.6 453 6246 276 13.2 37.8 6085 263
SD 5 7 0.7 2.0 1347 51 0.5 1.6 1208 48
Median 175 73 15.4 452 5960 268 13.2 37.4 5730 255
Min 163 65 15.0 40.0 4040 209 12.0 35.0 4670 199
Max 184 90 17.0 48.0 8760 433 14.0 41.0 9690 387
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Fig. 2. Comparison of pre- and post-donation parameters of leukoreduced filtered double red blood cell collection
by Alyx apheresis device (A P-value of less than 0.05 was considered a statistically significant difference by
Wilcoxon signed rank test.).
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Table 2. Characteristics of final leukoreduced double red blood cell product by Alyx apheresis device

Final Volume Collection time Hb Hct Platelet WBC
product (#) (mL)* (min) (g/dL) (%) (10% 1 L) (/L) T
1 293 24 19.1 59.9 2 0
2 283 24 18.0 57.1 0 0
3 280 24 18.5 60.6 1 0
4 283 23 17.4 58.8 4 0
5 283 25 19.0 61.8 5 0
6 276 25 18.4 59.6 2 0
7 283 25 17.9 58.1 6 0
8 288 37 17.7 57.9 1 0
9 275 27 19.4 60.8 6 0
10 270 31 19.3 60.4 2 0
11 276 50 17.8 60.1 1 0
12 285 27 18.0 56.4 9 0
13 286 24 18.5 60.0 3 0
14 281 24 18.8 56.8 6 0
15 284 22 18.6 56.9 3 0
16 280 23 19.1 57.4 3 0
17 271 26 18.3 585 3 0
Mean 281 27 18.0 59.0 3 0
SD 6 7 1.0 2.0 2 0
Median 283 25 18.5 58.8 3 0
Min 270 22 17.0 56.0 0 0
Max 293 50 19.0 62.0 9 0

*The volume is estimated as an average value of 2 unit RBCs after adding ACD-A, and Adsol volume; TWBC count

was measured by microscopic Nageotte chamber counting.
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