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Background: To prepare single donor platelet (SDP) with good quality and sufficient quantity, beside safety to donors and

patients, efficient and less costly automate blood cell separators also be considered.

Objectives: To study the double-dose SDP products prepared from two automated blood cell separators having different
principles. To compare platelet products in donors before, immediately after donation, and two weeks after donation. To

evaluate change of average cost after double dose SDP preparation was implemented.

Materials and methods: Semi-randomized study was performed in double-dose platelet donor (2 groups of 45 donors) in
Blood Bank Unit, Phare Hospital during March to September 2015. Two automated blood cell separators, continuous flow:
Trima Accel® and intermittent flow: Haemonetics MCS plus /UPP® systems were compared in terms of platelet products, pre/
post-count platelets and hematologic values before, immediately, and two weeks after donation. Operation and efficiency of

machine as well as average cost per dose of SDP preparation in 2013—2015 were also studied.

Results: Quality and yield of platelet products obtained from Trima Accel® were significantly greater than those
from Haemonetics MCS plus/UPP®; volume 444.0+41.5 mL, platelet yield 6.2+0.6x10"" cells, platelet 11.4+1.2 units for Trima
Accel® and volume 385.1+87.1 mL, platelet yield 5.5+0.7x1 0" cells, platelet 9.6+2.2 units for Haemonetics MCS plus/UPP®
(p<0.001). After two weeks of donation, donors using Trima Accel® had significantly higher post-count platelet than those of
Haemonetics MCS plus/UPP®. Collection efficiency of Trima Accel® was significantly higher than Haemonetics MCS
plus/UPP® (p=0.042). Processing time per procedure of Trima Accel® and Haemonetics MCS plus/UPP® was averagely
82.3+13.7 minutes and 85.6+21.6 minutes, respectively, with no statistical significance. In 2015, cost per dose of SDP

preparation for patients in Phrae Hospital decreased to 24.7% after increasing double dose SDP products to 34.8%.

Conclusion: Platelet yield products from Trima Accel® was superior to those from Haemonetics MCS plus/UPP®. After two
weeks, double dose SDP donors donated by Trima Accel® had increased post-count platelets, suggesting that repeat
donation can be done before four weeks. Both blood cell separators has no difference in processing time per procedure and

double dose SDP preparation decreased cost of management.
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Table 1 Characteristics of donors in this study.

Type Intermittent-flow system Continuous-flow system p - value
(N 45) Quantity % Quantity %

Age (years)

17-29 3 6.6 3 6.7

30-39 12 26.7 23 51.1

40-49 22 48.9 8 17.8

50-59 8 17.8 11 244

mean (+SD) 41.7(+8.5) 40.5(+10.0) 0.527

Body weight (kg)

55-69 16 35.6 20 444

70-85 19 42.2 18 40.0

86-100 6 13.3 7 15.6

101-110 4 8.9 0 0

mean (xSD) 77.9(+13.5) 74.3(x10.5) 0.156

Hb concentration (gm%)

13.0-15.0 21 46.7 16 356

15.1-17.0 24 53.3 29 64.4

mean (+SD) 15.3(x1.1) 15.3(x1.0) 0.927

Systolic blood pressure

(mmHg)

100-120 18 40.0 9 20.0

121-150 27 60.0 36 80.0

mean (+SD) 129.9(+15.6) 130.4(+10.6) 0.862

Diastolic blood pressure

(mmHg)

70-100 3 6.7 3 6.7

60-69 42 93.3 42 93.3

mean (+SD) 81.3(7.8) 80.4(+9.2) 0.623

Pre-count platelets

(/cu.mm)

250,000 — 275,000 19 42.2 13 28.9

275,001 — 300,000 11 24.5 15 33.3

300,001 — 350,000 15 33.3 17 37.8

mean (+SD) 291,466.7(+36,179.2) 303,044.4(+39,836.0) 0.152

@1 hematological values MaBUAZHAILUIIALNAALROA
madgﬁl‘*ﬁm%‘aaﬁaﬂ&a 2 32Uy l@undn WBC count, RBC
count, Hct, MCV 1ag pre/post—count platelets Taiwuanu
LANENY (p>0.05) (Table 2) MIaTAUTVILNAALRDANI DY
LRSI ILFNAATL 2 FUaH Wuieade pre-count
platelets mam@luﬁi‘ﬁ’m%‘aa Haemonetics MCS plus /UPP®
w8z Trima Accel® mﬁ'magsmdw 291,466.7+36,179.2 WA
303,044.4+39,836.0/cu.mm. aNEGULAZ lLANA1INK
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(p=0.152) FNLadaaIalan? post—platelets count VAINGY
flTiA389 Haemonetics MCS plus/UPP® ﬁmaiqu"izﬂi’m
283,488.9+40,800.3/cu.mm. lagnadusanagaIslann
a =3 = C 1 tal &/ = o v 1 1 a
USunmnaaiieasdluiiiudn Aadtauniinenusana
' ' o o A . oA A & A
munqu‘ﬁslmmaa Trima Accel® WUINAA DR UaINAALADa
%é’mmﬁ'ﬂmﬁayj’izmw 320,733.3+55,957.1/cu.mm.
Y o - . e . e -a
NN UNINNIINaUUTINA0 LI REEIAYNIIFD G
(p=0.001) (Table 3)
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Table 2 Comparison of hematological values, predonation and immediately platelet apheresis postdonation between

two systems of automate blood cell separators.

Type Intermittent-flow system Continuous-flow system p-values

(N 45) MeantSD MeantSD

Whbc. count (K/cu.mm)
: predonation 7.0+1.9 6.9+1.2 0.851

: immediately postdonation 7.1+2.0 6.9+1.8 0.508

RBC count (M/cu.mm)

: predonation 5.5+0.4 5.3+0.5 0.055

: immediately postdonation 5.310.4 5.4x0.5 0.765
Hct (%)

: predonation 44.5+2 1 43.6+2.7 0.090

: immediately postdonation 43.6%2.3 43.8+2.8 0.661
MCV (fL)

: predonation 81.415.3 82.61+5.0 0.287

: immediately postdonation 81.6+5.2 82.415.0 0.493

Platelet count (/cu.mm)
: predonation 291,466.7+36,179.2 303,044.4+39,836.0 0.152

: immediately postdonation 193,111.1+29,612.8 197,333.3+35,623.7 0.542

Table 3 Comparison of hematological values, predonation and two weeks platelet apheresis postdonation between two

systems of automated blood cell separators.

Type Intermittent-flow system Continuous-flow system p-values

(N 45) MeantSD MeantSD

Whbc. count (K/cu.mm)
: predonation 7.0£1.9 6.91£1.2 0.851

: two weeks postdonation 6.9+2.0 7.1+2.0 0.678

RBC count (M/cu.mm)

: predonation 5.5+0.4 5.3+0.5 0.055

: two weeks postdonation 5.4+0.4 5.4+0.5 0.466
Hct (%)

: predonation 44.5+2 1 43.6x£2.7 0.090

: two weeks postdonation 44.3£3.0 44.0+2.8 0.676
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Table 3 Comparison of hematological values, predonation and two weeks platelet apheresis postdonation between two

systems of automated blood cell separators. (continued)

Type Intermittent-flow system Continuous-flow system p-values
(N 45) Mean*SD Mean*SD

MCV (fL)

: predonation 81.445.3 82.645.0 0.287

: two weeks postdonation 81.8+5.4 82.6+4.8 0.466

Platelet count (/cu.mm)

: predonation 291,466.7+36,179.2 303,044.4+39,836.0 0.152

: two weeks postdonation 283,488.9+40,800.3 320,733.3+55,957.1 0.001

Sinennaaianfldanniases Haemonetics MCS plus/UPP®
WAzLA389 Trima Accel® §aiady 385.1487.1 waz
444.0+415 ¥§. AWEIGL $1IU platelet yield #1ld
91M1A389 Haemonetics MCS plus/UPP® faadn
5.5+0.7x10"" cells WaziA309 Trima Accel® Lady

6.2+0.6x10"" cells i‘hmugﬁmLaﬁlwaamﬁwiaﬁmﬁw
a’mm’%iaa Haemonetics MCS plus /UPP® L8z Trima Accel®
Ao 9.6+2.2 gita unz 11.4:1.2 gila audeu lagna 3
snuucAdnmfanuuandinuetfitbdaymoaia
(p<0.001) (Table 4)

Table 4 Comparison of platelet yields between two systems of automated blood cell separators.

Type Intermittent-flow system Continuous-flow system p-values
(N 45) Mean*SD Mean*SD
Platelet volume (cc) 385.1+87.1 444.0+41.5 0.0002
ACD volume in SDP products (cc) 63.8+14.2 61.4+7.5 0.318
Platelet Yield (x 10" cells) 5.5+0.7 6.2+0.6 0.0004
Units of SDP products (units) 9.6+2.2 11.4+1.2 0.0004

Lﬂ%iad Haemonetics MCS plus/UPP® &g Trima Accel® 15
LanasouaIosdalads 11.1£3.5 uaz 10.03.5 w17l
mudey uaznaraeiltanasaauluudaznszuawms
28910389 Haemonetics MCS plus /UPP® Lade) 85.6+21.6
W7 10389 Trima Accel® 11811088 82.3£13.7 Wafl uas
lduaneneni (p=0.160) USinastinen ACD (Acid citrate
dextrose) MlFoATIluMINNUUEILASEY Haemonetics
MCS plus/UPP® l1/53nasiads 386.0473.6 Na. LA304
Trima Accel® 14USuNaTiade 319.8+46.3 wa. UANINH

406  NIFNINARANTIUAN ETL‘%UGIV&&J'

el AT N9Eaa (p<0.001) USunaslRaanyKIL
ﬁ?ﬁlml@l(v’ia 1 procedure ﬂ’]iﬁ'l\‘i’lwuaol,ﬂ%ia\‘i Haemonetics MCS
plus/UPP® fl1/Sunasiads 3,087.04662.2 ua. UazlA3od
Trima Accel® §U531@31088 2,810.24368.8 118, UANGINA
a8 IdnURANIIEDAE (p=0.016) Wadnmdszansnn
mMIvhanusesasasiasaluia (collection efficiency) WU
m'%iaa Haemonetics MCS plus/UPP® L8z Trima Accel® i
UszANTNWTaaay 62.147.0 WAz 71.8£6.6 AURIAL LA
UANGNNUBL TR E A YNIEDA (p=0.042) (Table 5)
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Table 5 Comparison of the operations in two systems of automated blood cell separators.

Type Intermittent-flow system  Continuous-flow system p-values
(N 45) Mean+SD Mean+SD
Preparation times (minutes) 11.1£3.5 10.0+£3.5 0.160
Total times per 1 procedure 85.6+21.6 82.3+13.7 0.384
: Collection rate (minutes)
Total ACD volume per 1 procedure (cc) 386.0+73.6 319.8146.3 0.0002
Total of blood volume per 1 procedure (cc) 3,087.0+662.2 2,810.2+368.8 0.016
Collection Efficiency : CE (%) 62.1+7.0 71.846.6 0.042

lull 2556 dnlfonsimsinudaIgunnlafada
1 gila SDP wfia single dose Jrtady 6,353.48 11 lu
1) 2557 WinENWANMILASEN SDP Biia double dose
Jouay 23.3 A lEInuanadITaLas 18.1 ﬁﬁhmﬁﬂ@iagﬁ@l

5,205.25 U warbul 2558 An13L@3ud double dose

Wil uTauas 34.8 Mlvanltinoaanisonas 24.7 Aaden

adoanaaidu 4,782.78 un da 1 g¥ia (Table 6)

Table 6 Comparison of cost per unit SDP preparation in the department of Blood Bank, Phrae Hospital : 2013-2015

2013 2014 2015
Type SDP Total Dose SDP Total Dose SDP Total Dose
1 dose SbP 1 dose* 2 dose** SDP 1 dose* 2 dose** SDP
Unit of SDP (%) 287 287 257 78(x2) 413 217 116(x2) 449
(100) (76.7) (23.3) (65.2) (34.8)
Total Cost of Apheresis 287x5,793.48*** 257x5,793.48*** | 78x6,067.25"*** | 1,962,169.86 | 217x5,793.48"** | 116x6,067.25**** | 1,960,986.16
set : Baht (1) _ _ _ _ _
1,662,728.76 1,488,924.36 473,245.50 1,257,185.16 703,801.00
Cost per Unit for 287x560 257x560 78x560 187,600.00 217x560 116x560 186,480.00
the investigation in _ _ _ _ -
transfusion transmitted
disease : Baht*****(2) 160,720.00 143,920.00 43,680.00 121,520.00 64,960.00
Total Cost (1) + (2) 1,823,448.76 1,632,844.36 516,925.50 2,149,769.86 1,378,705.16 768,761.00 2,147,466.16
Average Cost per Unit 6,353.48 5,205.25
: Baht
Decreased Cost (%) 18.1 24.7

Note * 1 dose SDP :

of Platelet Apheresis set : Single dose **** Average Cost per set of Platelet Apheresis set : Double dose

equal to random platelets 6 units ** 2 dose SDP : equal to random platelets 12 units *** Average Cost per set

xRk Cost per unit for

the screening and investigation in transfusion transmitted disease ( Serological & NAT test etc.) by National Blood Centre ,Thai Red

Cross Society.
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