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Original article
Effect of the separation time by using an automated blood separator

on the hemolysis of leukocyte poor packed red cells
Treungtra Leelarungsun, Arjaree Klomiamsira, Supenwan Kitisapkanjana, Piyawadee Wittayawiwat,

Chanya Prungchaiyaphum, Narumon Worachun and Pimol Chiewsilp
National Blood Centre, Thai Red Cross Society

Abstract:

Background: The leukocyte poor packed red cells (LPRC) separated from whole blood using quadruple top and
bottom bag system usually takes less than 240 seconds. However, the less separation time may cause the higher
rate of red cells hemolysis. Objective: The aim of this study was to investigate whether hemolysis of LPRC is
increased when shorter separation time is applied. Materials and Methods: Divide LPRC separated by Kawasumi
KL-b21 automated separators into 2 groups, separation time within 80 - 120 seconds (LPRCs-120) and 121 - 240
seconds (LPRCs-240). Compare % hemolysis at the end of storage (days 42) and hemolysis rate of LPRCs-120 and
LPRCs-240 detected by visual inspection on days 3. Results: By visual inspection, 16 in 966 units of LPRCs-120
(1.66%) and 12 in 100 units of LPRCs-240 (12.00%) were detected as hemolyzed samples. At the end of storage,
it was found that the average % hemolysis of LPRCs-120 and LPRCs-240 were 1.18% and 0.25%, respectively, 12
in 16 units of LPRCs-120 and 1 in 12 units of LPRCs-240 had > 0.8% hemolysis. The average separation time of
LPRCs-120 was 102.81 seconds (minimum 80 seconds, maximum 120 seconds), and the average separation time
of LPRCs-240 was 166.92 seconds (minimum 131 seconds, maximum 239 seconds). Conclusion: LPRCs separated
within 80 - 120 seconds exhibited a higher mean % hemolysis than 121 - 240 seconds of separation (p < 0.05).
Therefore, the commonly use separation time not more than 240 seconds is suitable as confirmed by this study.
Then, the lower limit of separation time should be considered not less than 120 seconds.

Keywords : ® Hemolysis ® Leukocyte poor packed red cells @ Separation time
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Table 1 Separation time and % hemolysis at the end of storage of LPRCs-120 and LPRCs-240

Separation times (seconds)

%hemolysis (at the end of storage)

Parameters LPRCs-120 LPRCs-240 LPRCs-120 LPRCs-240
N =16 N =12 N=16 N =12
Average 102.81 166.92 1.18 0.25
Maximum 120 239 2.51 0.83
Minimum 80 131 0.40 0.07

Table 2 The number of hemolyzed samples and hemolysis rate detected by visual inspection and analysis of

% hemolysis at the end of storage

Number of hemolyzed samples (units)

Parameters

LPRCs-120 LPRCs-240
N = 966 N =100

Visual inspection at day 3 16 (1.66 %) 12 (12.00 %)
% hemolysis > 0.8 (at the end of storage) 12 (1.24 %) 1 (1.00 %)
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Table 3 The number of hemolyzed LPRC returned from Blood and Blood Product Distribution Department during

January 2018 to July 2019

Period Hemolyzed LPRC Total LPRC Hemolysis rate (%)
(units) (units)
January 2018 431 35,262 1.22
February 2018 305 33,181 0.92
March 2018 487 38,015 1.28
April 2018 1,082 36,474 2.97
May 2018 1,120 34,316 3.26
June 2018 1,476 37,106 3.98
July 2018 2,000 39,585 5.05
August 2018 868 42,574 2.04
September 2018 468 35,891 1.30
October 2018 366 38,741 0.92
November 2018 243 35,100 0.69
December 2018 389 36,299 1.07
January 2019 63 35,193 0.18
February 2019 28 34,377 0.08
March 2019 60 38,486 0.16
April 2019 43 32,254 0.13
May 2019 22 34,438 0.06
June 2019 11 35,921 0.03
July 2019 16 36,582 0.04
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Table 4 % hemolysis at the end of storage of LPRC separated between 80 to 120, 121 to 240 and 241 to 360 seconds

Separation period (seconds) 80 - 120 121 - 240 241 - 360
Kawasumi KL-521 automated separator with NBC blood bags
N - 11 15
Average % hemolysis at the end - 0.27% 0.51%
of storage (min. 0.17%, max. 0.50%)  (min. 0.18%, max. 2.26%)
Average separation time - 213.91 264.47

(seconds)

JMS automated separator with JMS blood bags
N 9

Average % hemolysis at the end 0.51%

of storage

112.11

(min. 101, max. 118)

Average separation time

(seconds)

(min. 0.21%, max. 1.32%)

(min. 184, max. 235) (min. 241, max. 271)
18 -
0.51% -
(min. 0.13%, max. 1.83%)
140.00 -
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