Effectiveness of Leukocyte Removal by Imugard III
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Abstract

Study was conducted to evaluate the effectiveness of Imugard III - RC (4B) to remove
leukocyte from packed red cells (PRCs). The leukafiltration set, Imugard III (4B), bedside use for
PRCs or whole blood was converted to laboratory use by connecting the distal end of filter tubing
to the transfer bag and the proximal end of tubing to the primary blood pack by sterile connecting
device to ensure that the closed system is intact. Twenty units of PRCs were prepared from CPD
whole blood by removal of platelet rich plasma. All units were stored at 4°C for 1 day before fil-
tration. Volumes of PRC/Bag ranged from 240 - 340 ml, mean = 276.75 ml and SD = 26.57. Pre-
filtration WBC/Bag ranged from 464 x 106 - 5910 x 106 cells, mean = 2862.05 x 106 cells and SD =
1280.87 x 106. The filtration time/Bag ranged from 18-45 min, mean = 27.3 min and SD = 7.9.
The WBC removals ranged from 99.99 per cent - 100 per cent, mean = 99.99 per cent and SD = 0.
The residual WBC in PRC/Bag ranged from 0 - 0.24 x 106 cells, mean = 0.134 x 106 cells and SD =
0.063 x 100. The RBC loss from PRCs with no additive solution was approximately 15 per cent.
There was no need for priming and purging the filtration set with saline before and after filtra-
tion. Conclusion : The reduction of WBC by 20 sets of Imugard III-RC (4B) was 99.99 per cent or
higher with the residual WBC <1 x 100 which is able to reduce nonhemolytic transfusion reaction,
CMV transmission and HLA alloimmunization.
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Several complications caused by exposure
of the recipient to donor leukocytes have been
reported(1-4). These include sensitization to donor
leukocyte antigens, febrile nonhemolytic transfu-
sion reactions, transmission of leukotropic viruses
and graft-vs-host disease (GVHD). Leukocyte

depleted blood (LDB) can be produced during
component preparation in the blood bank or at the
bedside.

In this study, the effectiveness of leuko-
cyte removal of Imugard III - RC (4B) for red
blood cell preparation was evaluated.
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MATERIAL AND METHOD

Twenty units of packed red cells (PRCs)
were prepared by removal of platelet rich plasma
from CPD whole blood in triple bag system.
Imugard III - RC (4B), the WBC filters for bed side
use were converted to laboratory use by connecting
the distal end of the set to the transfer bag and the
proximal end of the set to the primary blood pack
by using sterile connecting device. The filter mate-
rial was polyurethane microporus with polycarbo-
nate housing. The dimensions were 93x70x15 mm
with 38 ml priming volume. The air vent was pro-
tected with 0.2 um hydrophobic membrane. The
sterilization of the filter set was done by ethylene
oxide gas. Imugard III - RC (4B) set was good for
one unit of RBC derived from 450 ml whole blood.
The filtration mechanism was 3 - dimensional
mechanical sieving. The particles to be removed
were leukocytes, microaggregates and platelets.
The blood pack was hung approximately 180 cm
high and the length of the set tubing after connec-
tion was 90 cm. All filtrations were done within
one day after blood collection. The prefiltration
WBC in PRCs were counted by Technicon H.3
RTC, while the residual WBC in PRCs postfiltra-
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tion were counted by using Nageotte Bright Line
Chamber. The filtrations were performed at 22.5-
26°C. Blood samples from prefiltration PRCs were
collected from tubing of the primary bag after well
mixing of the PRCs while, the blood samples
from postfiltration PRCs were collected from tubing
of the connected transfer bag. Care must be taken
to ensure that the blood samples collected in both
steps were from the blood packs. The effectiveness
of leukocyte removal was indicated by percent of
WBC removal and the yield of red blood cells in
the PRCs postfiltration.

RESULTS

Volumes of PRC/Bag ranged from 240 to
340 ml, mean = 276.75 ml and SD = 26.57. Prefil-
tration WBCs/Bag ranged from 464x100 - 5910x
106 cells, mean = 2862.05x100 cells, and SD =
1280.87x100. The residual WBCs in PRC/Bag
ranged from 0-0.24x100 cells, mean = 0.134x106
cells and SD = 0.063x106. The filtration time/Bag
ranged from 18-45 min, mean = 27.3 min and SD =
7.9. The WBC removals ranged from 99.99 per
cent - 100 per cent, mean = 99.99 per cent and SD =
0. The RBC loss was approximately 15 per cent
(Table 1).

Table 1. Parameters of leukocyte filtration from PRCs by lmugard
Vol. of PRCs (ml) WBCx106/Bag WBC Filter Time

No Prefiltration Postfiltration % loss Prefiltration Postfiltration Removal (%) (min)
1 250 200 20.0 3096 0.190 99.999 20
2 250 200 20.0 1992 0.114 99.999 20
3 260 210 19.2 2825 0.080 99.999 28
4 280 240 143 1836 0.000 100.00 30
5 260 220 154 1475 0.126 99.999 35
6 310 270 12.9 5910 0.208 99.999 35
7 300 260 13.3 3480 0.100 99.999 45

8 270 230 14.8 3328 0.220 99.999 23
9 340 305 10.3 3762 0.059 99.999 20
10 260 220 154 3975 0.084 99.999 25
11 250 210 16.0 2688 0.240 99.999 45
12 290 250 13.8 4088 0.192 99.999 25
13 295 260 11.9 2508 0.100 99.999 20
14 250 215 14.0 3528 0.041 99.999 30
15 240 200 16.7 2300 0.190 99.999 23
16 290 250 13.8 784 0.000 100.00 30
17 300 265 11.7 464 0.102 99.999 30
18 250 210 16.0 1728 0.120 99.999 18
19 290 250 13.8 3472 0.192 99.999 20
20 300 260 133 4002 0.050 99.999 24
X 276.75 236.25 14 .83 2862.05 0.134 99.999 273
SD 26.57 29.01 2.62 1280.87 0.063 0.00 7.9
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DISCUSSION

Leukocyte-reduced red blood cells may be
prepared in several different ways i.e., centrifuga-
tion with buffy coat removal, saline washing of
liguid or frozen-thawed red blood cells, and filtra-
tion. There will be some loss of red cell mass,
which will vary with the method of LDB prepara-
tion®). In using Imugard III-RC (4B), care must
be taken to see if the primary bag was pierced by
the cannula spike of the filter set, the system Is
considered open, the storage time is limited to 24
hours at 4°C. If the filter set was connected to
the primary bag by sterile connecting device, the
system is considered closed and the shelf life
varies with the type of anticoagulant or additive
solution used. Conclusion : The effectiveness of
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Imugard III-RC (4B) is good. The reduction of
WBC was 99.99 per cent or higher with the resi-
dual WBCs <1x100 cells which is comparable to
special "third - generation” blood filters that can
reduce the number of leukocytes in red cell or
platelet components to less than 5x106(6). At this
level of WBC residual, nonhemolytic transfusion
reaction, CMV transmission and HLA alloimmuni-
zation can be reduced(®). In addition, the applica-
tion of the Imugard III is simple and the filtration
time is relatively short. In addition, there is no need
to prime the filtration set or to purge the red cell
from the set with saline. As far as RBC loss is
concerned, it may be reduced if whole blood or
RBC in additive solution is filtered.

(Received for publication on June 17, 1997)
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