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= Abstract =

Quality Assessment of Red Blood Cells, Pooled Platelets and
Frozen Plasma Processed by the Buffy Coat Method

Duck Jin Hong', Seungjun Choi', Sinyoung Kim', Hyun Ok Kim', Quehn Park®

Department of Laboratory Medicine, Yonsei University College of Medicine',
Blood Service Headquarters, Korean Red Crossz, Seoul, Korea

Background: Buffy coat method is one of the blood components processing methods widely used in many
countries including Europe and Canada. For the first time in Korea, we evaluated the qualities of blood
components manufactured by buffy coat method.

Methods: We collected 400 mL whole bloods using the quadruple top and bottom blood bag from thirty-five
donors. Whole bloods were processed into leukoreduced RBC, leukoreduced pooled platelet, and 24 hr frozen
plasma by the buffy coat method with blood bags and instruments of Fenwal and Fresenius. The qualities of
each blood component were analyzed at each scheduled day, and compared with the standard guidelines of
quality control in Korean Red Cross.

Results: The volume and hemoglobin of RBCs were lower than the standard guidelines. Comparing with the
standard of apheresis platelets, leukoreduced pooled platelets showed higher total platelet yield with the median
3.70x10" funit. Frozen plasma showed increased volume recovery than the standard guideline, but the activity
of factor VIII at Day 35 was decreased to 0.66+0.14 IU/mL.

Conclusion: We have found that the yields of pooled platelet and the frozen plasma processed by buffy coat
method were higher than the standard guidelines. To introduce the buffy coat method to routine blood component
separation process in Korea, further evaluations about the cost-effectiveness of buffy coat method are required.
(Korean J Blood Transfus 2010;21:254-65)

Key words: Buffy coat method, Blood separation, Pooled platelet, 24 hr frozen plasma
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Lines for buffy coat bags

—

<— Line for
plasma or PAS

Plasma line
L In-line WBC filterj

CPD
63 m

\p 16 gauge needle

Segment line

QM ©) o

Fig. 1. Top and bottom quadruple blood bag and octopus-type platelet pooling and storage bag for buffy coat
method. (A) Top and bottom quadruple blood bag. (D Primary bag containing 63 mL of CPD solution, @
Plasma bag, ® RBC transfer bag connected to in-line WBC filter and RBC bag, @ RBC bag containing 100
mL of SAGM. (B) Octopus-type platelet pooling and storage bag. (D Platelet pooling bag connected to in-line
WBC filter and platelet storage bag, @ Platelet storage bag, @ Pouch for platelet component sampling and

air removal.
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Blood Components Processed by Buffy Coat Method

Fig. 2. Automated blood components separating devices. (A) Optipress II. D Press plate, (2 Back plate, 3
Optic sensor, @ Blood bag hanger, & Hb detector, ® Clamp and sealer. (B) Compomat G4. D Upper press
plate, @ Lower press plate, 3 Optic sensor, @ Blood bag hanger, & Hb detector, ® Clamp and sealer.
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Table 1. The characteristics of donors and hematologic parameters in whole blood collected

Parameters Total Fenwal group* Fresenius group*
No. of collection 35 25 10
Age (years) 24+6 (18~54) 24+7 (18~54) 25+3 (19~30)
Sex (Male : Female) 29:6 21 . 4 8:2
Blood type (Non-O : O) 30:5 20:5 10 : 0
Whole blood volume (mL) 4005  (386~413) 39915  (386~409) 4025  (397~414)
Hb (g/dL) 143+£1.0 (12.5~16.0) 14.3£1.0 (12.5~16.0) 14.3£1.1 (12.6~16.0)
Hct (%) 42.2+2.6 (38.0~46.5) 422425 (38.0~46.5) 42.0+3.0 (38.2~46.5)
RBC count (x10% «L) 47504 (3.93~5.37) 4.76+0.4 (3.93~5.23) 4.72+0.4 (4.15~5.37)
WBC count (x10% L) 5.89+1.0 (2.98~8.33) 6.07+£0.1 (4.44~8.33) 543+1.1 (2.98~7.02)
PLT count (x10% #L) 270162 (182~452) 265+57  (182~435) 283+73  (196~452)
PT (INR) 0.98+0.06 (0.88~1.15) 0.98+0.07 (0.88~1.15) 0.96+0.03 (0.92~0.99)
aPTT (second) 30.2+2.6 (23.3~36.6) 30.0£3.0 (23.3~36.6) 30.6+1.5 (28.2~32.6)
Fibrinogen (g/dL) 245+36 (182~333) 249+37  (182~333) 232430 (191~278)

Data are shown as means=SD (range).
*There was no parameter showing statistically significant difference between Fenwal and Fresenius group.
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Blood Components Processed by Buffy Coat Method
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Table 2. The change of hematologic parameters in stored leukoreduced red blood cells processed by buffy coat method

(n=35)

Parameters Day 1

Day 15 Day 35

Volume* (mL)

Initial RBC yield (x10"/unit)
Initial RBC recoveryJr (%)
Hematocrit (%)

Hb (g/unit)

RBC count (x10°/ L)
Residual WBCs

Residual PLTs

Al1<0.5%10%unit
All<4.0x10% 1L

239+12 (213~260)
1.41+0.1 (1.08~1.64)
74.0+3.0 (67.9~80.7)
58.6+2.4 (52.4~62.3)
424422 (37.6~47.2)
5.87+0.3 (5.08~6.46)

58.4£2.7 (52.0~62.4)
42.612.4 (36.9~47.4)
5.84£0.3 (5.03~6.44)

58.2+2.8 (51.1~62.4)
424424 (37.6~47.0)
5.78£0.4 (4.91~6.30)

Data are shown as means*SD (range).

*Leukoreduced red blood cells processed by buffy coat method showed statistically significant decrease in volume comparing

with the standard guidelines of Korean Red Cross (P<0.001).
Initial total RBCs in RBC bag

x100.

" Initial RBC recovery (%) =

Total RBCs in primary whole blood bag

- 259 -



g3 A - Al21d A3

W Z4& ok vlast Az 599 HF & 738 5hel| whel 27 F5E9} pCOE F4shaL,
3 3589 U 698 (655~753)% %tk B pH, 24, p0,, potassium == FAITHZ
2 )3 A] AL THP <0.05) (Table 3).

S HAY FEEL /129 B v
4L UehlEE e BBzl

Table 3. The change of hematologic and biochemical parameters in stored leukoreduced pooled platelets processed by
buffy coat method (n=7)

Parameters Day 1 Day 3 Day 5

Volume* (mL)

Initial PLT yield (x10"'/unit)
Initial PLT recoveryJr (%)
PLT count (x10°/ L) 1,059 (848 ~1393)
Residual WBCs AlI<0.5%10%unit
pHT 7.12 (7.01~7.20)
Glucose ™ (mg/dL) 429 (296 ~479)
Lactate” (mmol/L) 76 (5.9~11.3)
0," (mmHg) 106.4 (90.6~124.3)
pCO," (mmHg) 59.2 (49.8~65.8)
Potassium ' (mmol/L) 4.17 (3.68~4.40)

349 (290~ 456)

3.70 (3.21~4.63)

69.8 (65.5~75.3)

1,014 (812~1,216) 1,007 (867~1,198)
7.30 (7.20~7.34)
391 (286~ 463)
10.0 (7.5~14.3)

121.7 (99.4~143.4)
382 (29.0~41.8)
424 (3.82~4.43)

7.36 (7.20~7.40)
373 (257 ~400)
12.7 (9.5~16.0)
135.4 (106.8 ~156.4)
23.0 (20.1~34.0)
429 (3.91~452)

Data are shown as medians (range).
*Two pooled platelets of Fresenius with 400 mL or more volume was intentionally processed in order to increase the total
volume of platelet storage bag.

Initial total PLTs in PLT bag

Total PLTs in primary whole blood bag
TThese biochemical parameters showed statistically significant change from Day 1 to Day 5 (P<0.05).

Thnitial PLT recovery (%) = x100.

Table 4. Coagulation factor values in 24 hour frozen plasma processed by buffy coat method

Parameters Day 1 Day 35

Volume* (mL) 236+14 (214~267)

Factor VIII (IU/mL)
Factor V (IU/mL)

0.78+0.15 (0.52~1.18)
0.90+0.12 (0.66~1.20)

0.66£0.14 (0.39~1.15)
0.82+0.12 (0.62~1.11)

PT (INR) 0.98+0.06 (0.86~1.10) 1.0340.06 (0.92~1.16)
aPTT (sec) 339435 (26.0~42.3) 357438 (27.2~44.2)
Fibrinogen” (mg/dL) 242452 (168~458) 255456  (167~420)
Residual WBCs All<0.06x10% 1L
Residual RBCs AlI<0.01x10% L

Data are shown as means*SD (range).

*24 hour frozen plasmas processed by buffy coatmethod showed statistically significant increase in volume comparing with
the standard guidelines of Korean Red Cross (P<0.001).

TQuality standard of fibrinogen concentration in cryoprecipitate is more than 133 mg/mL in 3/4 of tested blood components.
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