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Evaluation of the Collection Efficiency of the Granulocyte in Leukapheresis

Using 10% Pentastarch
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Department of Clinical Pathology, Yonsei University College of Medicine, Seoul, Korea

Background : To collect high concentration of granulocytes for transfusion to neutropenic cancer
patients with infections, we investigated the effect of G-CSF or dexamethasone as granulocyte
mobilizers and 10% pentastarch (PS) as the sedimentation agent in granulocyte collection by
leukapheresis. Subsequently, the therapeutic effect of the granulocyte transfusions was assessed.

Methods : Forty five leukapheresis were performed with CS-3000Plus (Baxter, Deerfield, IL, USA)
using 10% pentastarch. The donors were classified into three groups according to their premedica-
tion drugs and the interface detector offset; group 1 used dexamethasone with offset 15 (n=16),
group 2 used dexamethasone with offset 33 (n=19), and group 3 used G-CSF with offset 33 (n=10).
We compared total collected granulocyte counts and granulocyte collection efficiency (GCE).

Results : The mean counts of total granulocytes collected and GCE were as follows; 0.9+0.5 X
10" and 31.6+14.3% in group 1, 1.3+0.6 x 10 and 39.0+14.2% in group 2, and 1.6+0.9 x
10" and 63.9432.2% in group 3, respectively. The counts of granulocytes collected in group 3
was significantly higher than that in group 1 (P<0.05). The GCE of group 3 was significantly higher
than that of group 1 and group 2 (P<0.05). Sixteen granulocyte transfusions were performed to 11
patients. We observed successful therapeutic effects in 10 out of 16 transfusions (63%).

Conclusions : G-CSF indicates greater potency than dexamethasone although its high cost is
limitation of routine use as mobilizing agents and PS was an excellent red cell sedimenting agent in
granulocyte collection. Large volume granulocyte transfusions allow high therapeutic effects in
neutropenic patients with marrows of sufficient regenerating capacity. (Korean J Clin Pathol 1999;

19: 125-30)
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Table 1. Apheresis parameter for granulocyte collection on the
model CS 3000Plus blood cell separator

Procedure select key 2
Separation container holder Granulo
Collection container holder A35
Blood flow rate 50 mL/min
Whole blood : Pentastarch (citrate) 13:1
Centrifuge speed 1000 rpm
Interface detector offset 150r33
End point volume 6000 mL
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Granulocyte count in product (/#L) X Collection volume (mL)
GCE (%) = X 100

Pre-apheresis WBC count (/4L) X Total processing volume (mL)

DR YT 7 500/l oldte] il wuf FHAtel A Al
of BAHQAY FF WA A4 2 QAR 2hdo) 4le]
WA Ao 59 ol FEAD A B FARAF el
SollE B RS S0l THEHA g T HeT ¥4
£ e Wg+ F3E At

PgHoz ol dAHE A9E £8 Fo WYEE vz
97 B 53} 2 919l0] glowA Aol 385C ool ALt
24N 7F o]Yjol] 23] 38C ooz A& }\]—i:o] o1t ﬁv?_i

o]
Aolsde10]. ARH
wsl7] flste] 8 A 2500 Gyl WA PJ
AH F 24N7F Well F8ste] AgoR
35 WAt
WY FY FHE YAHCE AHY F
3L Ao] 37C o3E 3Y o AEEHE AF FEEIN} 9
o2 st 10],

)

L
T

1. WET SE F HER0IM HoBIH M

159 9] A8l A dexamethasone 5 mgs FoI3la 247
% PS¢} interface detector offset 155 ARE-3le] WIS A7



Pentastarchg 0%t g 2=

Table 2. Results of granulocyte collections (mean + SD)

Yield Group 1 Group 2 Group 3

Total WBC count (x 10%) n=16 n=19 n=10

Mean+SD 1.2+05 1.7+0.6 20+10

Median 12 16 19
Total granulocyte count (x 10%)

Mean+SD 09+0.5 1.3+0.6 1.6+0.9*

Median 09 12 135
RBC contamination (mL) 20 5.0 26
Platelet contamination (x 10") 3.4+1.0 37+10 31+05
GCE (%) 31.6+14.3 390+142 639+322'

*P <0.05 between group 1 and group 3.

'P<0.05 between group 3and 1 & 2.
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Fig. 1. Distribution of granulocyte yields (x 10 per unit) in gran-
ulocyte concentrates.
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Table 3. Response of granulocyte transfusion in neutropenic patient with infection

) Initial Total granulocyte
P?\Efnt DX. ANC D()iﬁgengsg;ed count transfused Nc;g;i?l:i?;r)]ﬂe Response  Clinical outcome
’ (4L) (x10%)
1 ALL 36 E. coli 2.2 2 | expired
0 No growth 2.7 4 NI
2 AML 330 Yeast 5.7 3 | survival
3 AML 57 P. aeruginosa 28 3 | survival
4 ALL 30 S. mitis 45 3 NI expired
5 AML 40 Streptococcus sp. 19 2 NI expired
6 AML 150 No growth 25 3 NI expired
7 ALL 53 E. cloacae 5.2 3 | survival
0 E. cloacae 2.6 2 |
8 SAA 36 P. aeruginosa and 4.0 3 NI expired
Aspergillus sp.
68 P. aeruginosa 5.0 2 NI
9 ALL 60 E. faecium 31 3 | expired
50 E. coli 25 2 |
10 AML 83 P. vulgaris 55 4 | survival
11 AML 0 K. pneumoniae 22 3 | survival
76 E. coli 1.6 1 |

Abbreviations: ALL, acute oymphocytic leukemia; AML, acute myelogenous leukemia; SAA, severe aplastic anemia; ANC, absolte neutrophil count; |,

Improved; NI, notimproved.
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Table 4. Comparison of the biochemical and pharmacokinetic
characteristics between 10% pentastarch and 6% hetastarch

Characteristics PS HS

Average molecular weight (MW) 264,000 480,000
No. average molecular weight (MN) 63,000 71,000
Hydroxyethyl starch concentration (g/dL) 10.0 6.0
Hydroxyethyl groups per glucose residue 0.45 0.70
Time to reach 50% peak blood level (h) 25 255
24 hr plasma distribution (% dose) 7 38
24 hr urinary excretion (% dose) 70 33
24 hr extravascular distribution (% dose) 33 23
Overall survival in blood 96 hr 17-26wk
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