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A Study on the Decrease of Platelet Count, Yield, and Efficiency after Plateletpheresis

Jong-Hwa Kim', Myung-Seo Kang', Chung-Mo Nam’, and Mi-Hwa Lee'

Department of Laboratory Medicine, Pochon CHA University, Sungnam 463-712, Korea'
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The purposes of this study were to evaluate the changes in hematologic indices after plateletpheresis and
to identify the preapheresis platelet count and clinical factors (age, gender, height, and weight) that showed
some influence on the percentage of platelet decrement, yield and efficiency. Plateletpheresis was performed
on 101 healthy donors in Bundang CHA general hospital. The data was analyzed using the SAS program
with t-test, ANOVA test and Multiple regression.

The mean percentage decrease after plateletpheresis was 2.0% in hemoglobin, 1.8% in hematocrit, and
29.7% in the platelet count, while a WBC count showed an increase of 2.6%. The mean percentage decrease
of hemoglobin and hematocrit were 1.7% and 1.4%, in males and 3.6% and 3.7% in females, respectively.
Particularly the percentage decrease of platelet count was significantly higher in females (40.0%) than in
males (27.2%).

The platelet decrementage and yield were significantly higher in females, but the efficiency did not differ
significantly between males and females. The yield showed the lowest levels in subjects who were 40 years
old or over but the platelet decrement and efficiency did not change according to age. The platelet decrement
increased as height and weight increased. Also, the platelet decrement and yield increased as the initial
platelet counts increased, but the efficiency did not.

From multiple regression analysis, the platelet decrement was associated with gender, weight, and initial
platelet count. The yield was related to the initial platelet count, but the efficiency was not related to gender,
age, weight, height or initial platelet counts.

This study has a limitation of the generality of the study results since this study was conducted only in
a single university hospital. Further study would be necessary to find out a subpopulation that is sensitive
to the hematologic change after plateletpheresis, and to determine the standard criteria for blood donation
based on the subpopulation.
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- Yield = Product Volume(mL) x Product Count (platelet/
puL) x Conversion Factor(1000 pL/mL)
- Blood volume passed per cycle(VP)= Bowl size(225
mL) x 0.8/hematocrit
- Total blood volume passed(TVP)= VP x cycles
- Total number of platelet passed(TPP)= TVP x 10° x
(P1+P2 ) | 2
PL: 98 2 @8 Faus(ul)
P2 : A8 ¥ A8 Faus(ul)
- Efficiency(%)= Platelet counts in platelet concentrates
x 100/TPP
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Attach 1. The ratio of the subject who have the platelet count below 150,000/uL after the platelet apheresis according to the subject
characteristic.

No.(%) of less then No.(%) of less then
Variable Parameters No. 150,000/uL by post Variable Parameters No. 150,000/uL by post count
count platelet platelet
Sex Age(year)
Male 150-201 23 21(91.3) 18-29 150-201 13 11(84.6)
202-230 19 4(21.1) 202-230 16 5(31.3)
231-257 23 0(0.0) 231-257 21 1(4.8)
> 257 18 0(0.0) > 257 15 0(0.0)
Female 150-201 2 1(50.0) 30-39 150-201 7 7(100.0)
202-230 5 5(100.0) 202-230 5 2(40.0)
231-257 3 2(66.7) 231-257 4 0(0.0)
> 257 8 2(25.0) > 257 10 0(0.0)
> 40 150-201 6 5(83.3)
202-230 2 2(100.0)
231-257 1 1(100.0)
> 257 1 1(100.0)
Height(cm) Weight(kg)
< 160 150-201 0 0(100.0) 50-59 150-201 2 2(100.0)
202-230 4 4(100.0) 202-230 5 4(80.0)
231-257 5 2(40.0) 231-257 4 2(50.0)
> 257 6 2(33.3) > 257 7 1(14.3)
160-169 150-201 8 7(87.5) 60-69 150-201 8 8(100.0)
202-230 3 2(66.7) 202-230 7 2(28.6)
231-257 1 0(0.0) 231-257 6 0(0.0)
> 257 4 0(0.0) > 257 9 1(11.1)
170-179 150-201 11 10(90.9) 70-79 150-201 10 8(80.0)
202-230 11 3(27.3) 202-230 8 3(37.5)
231-257 15 0(0.0) 231-257 13 0(0.0)
> 257 16 0(0.0) > 257 10 0(0.0)
> 180 150-201 6 5(83.3) > 80 150-201 6 5(83.3)
202-230 5 0(0.0) 202-230 4 0(0.0)
231-257 5 0(0.0) 231-257 3 0(0.0)
> 257 0 0(100.0) > 257 0 0(0.0)
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Table 1. Hematological changes of plateletpheresis donors

Parameters Preapheresis Postapheresis Decrement(%)T
Total
Hgb(g/dL) 14.75+0.97 14.46+1.08 2.0
Hct(%) 42.99+2.79 42.23+3.13 1.8
WBC(/uL) 6,217+1,405 6,377+1,607 -2.6
Platelet(/uL) 234,891+48,082 165,029+29,088 29.7
Male
Hgb(g/dL) 15.07+0.69 14.82+0.75 1.7
Hct(%) 43.88+2.11 43.27+2.29 14
WBC(/uL) 6,274+1,389 6,392+1,622 -1.9
Platelet(/uL) 229,892+44,960 167,277+28,780 27.2
Female
Hgb(g/dL) 13.27+0.69 12.79+0.75 3.6
Hct(%) 38.94+1.77 37.51+1.87 3.7
WBC(/uL) 5,956+1,493 6,311+1,790 -6.0
Platelet(/uL) 257,944+56,254 154,664+29,048 40.0

Values are expressed as mean + SD
t  Decrement(%) = (Preapheresis — Postapheresis) / Preapheresis x 100

Table 2. The decrement of platelet count according to donor’s characteristic

Parameters No.(%) Preapheresis Postapheresis Decrement(%)Jr P-value’
Initial platelet(x 10%/uL)
I ( 150-201) 25(24.8) 179,720 136,280 24.2 <0.001
il (1 202-230 ) 24(23.8) 215,583 152,219 29.4
m ( 231-257 ) 26(25.7) 242,538 170,961 29.5
v (>257) 26(25.7) 298,115 198,500 334
Sex
Male 83(82.2) 229,892 167,277 27.2 <0.001
Female 18(17.8) 257,944 154,664 40.0
Age(year)
18-29 64(63.3) 64(63.3) 169,912 28.7 0.128
30-39 27(26.8) 242,296 164,222 322
> 40 10(9.9) 192,900 135,900 295
Height(cm)
< 160 15(14.9) 260,933 153,000 414 <0.001
160-169 16(15.8) 266,750 159,312 40.3
170-179 54(53.8) 237,962 172,388 27.6
> 180 16(15.8) 208,250 157,187 245
Weight(kg)
50-59 18(17.8) 258,333 157,000 39.2 <0.001
60-69 29(28.7) 234,827 164,370 30.0
70-79 41(40.6) 232,780 170,000 27.0
> 80 13(12.9) 209,230 161,913 22.6

+ Decrement(%) = (Preapheresis - Postapheresis) / Preapheresis x 100
¥ p-value was obtained from the comparison of mean values for decrement



Table 3. Plateletpheresis yield according to donor’s characteristic

Parameters No.(%) No. of cycle Yield(x10™) Yield/Cycle(x10™) P-value’
Initial platelet(x 10%yuL)
I ( 150-201) 25(24.8) 6.79 3.05 0.45 <0.001
o (1 202-230 ) 24(23.8) 7.65 4.34 0.57
m ( 231-257 ) 26(25.7) 7.72 5.15 0.67
v (>257) 26(25.7) 7.81 6.23 0.80
Sex
Male 83(82.2) 7.61 4.32 0.57 0.046
Female 18(17.8) 6.88 4.92 0.71
Age(year)
18-29 64(63.3) 7.531 4.48 0.59 0.002
30-39 27(26.8) 7.741 4.70 0.61
> 40 10(9.9) 6.500 3.23 0.50
Height(cm)
< 160 15(14.9) 7.166 4.84 0.67 0.038
160-169 16(15.8) 7.448 4.41 0.59
170-179 54(53.8) 7.536 4.46 0.59
> 180 16(15.8) 7.846 3.72 0.47
Weight(kg)
50-59 18(17.8) 7.133 4.93 0.69 0.078
60-69 29(28.7) 7.062 4.07 0.58
70-79 41(40.6) 7.648 4.54 0.59
> 80 13(12.9) 7.687 3.86 0.50
t p-value was obtained from the comparison of yield
Table 4. Plateletpheresis efficiency according to donor’s characteristic
Parameters No.(%) No. of cycle Efficiency(%) P-value’
Initial platelet(x 10%uL)
I ( 150-201) 25(24.8) 6.79 67.9 0.878
I ( 202-230 ) 24(23.8) 7.65 68.9
m ( 231-257 ) 26(25.7) 7.72 69.7
v (> 257) 26(25.7) 7.81 66.4
Sex
Male 83(82.2) 7.61 66.2 0.119
Female 18(17.8) 6.88 714
Age(year)
18-29 64(63.3) 7.53 68.0 0.391
30-39 27(26.8) 7.74 70.5
> 40 10(9.9) 6.50 67.2
Height(cm)
< 160 15(14.9) 7.17 69.3 0.542
160-169 16(15.8) 7.45 68.7
170-179 54(53.8) 7.54 70.0
> 180 16(15.8) 7.85 62.9
Weight(kg)
50-59 18(17.8) 7.13 69.8 0.069
60-69 29(28.7) 7.06 68.6
70-79 41(40.6) 7.65 69.1
> 80 13(12.9) 7.69 65.8

t p-value was obtained from the comparison of efficiency



Table 5. The results of multiple regression on the decrement of platelet count, yield, efficiency

b Decrement Yield Efficiency
ara
meters Parameter  Standard t- p - Parameter Standard t - p - Parameter Standard t - p -
Estimate Error value  value Estimate Error  value  value Estimate Error value  value

?I\E;I);Ie) 19.132 6.539 293 0.004 0.271 0.262 1.03 0.304 0.034 0.032 1.06 0294

Age —0.968 2935 -0.33 0.742 —0.118 0.118 —1.00 0.320 0.005 0.014 035 0.725

Height —4.275 3.268 —1.31  0.193 0.029 0131 023 0.822 0.008 0.016 049 0.625

Weight —5.382 2571 —209 0.039 —0.006 0.103 —0.06  0.955 —0.008 0.012 —0.67 0.504

:)T;ZIM 14742 1660 8.88 <0.001 0.829 0.066 12.46 <0.001 0.002 0.008 0.24  0.810

R2=0.666 F=37.84 R2=0.666 F=37.84 R2=0.030 F=0.60
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