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fodalulafenldFAmennmiay dihefitnad
Iammémsiams@m%aag’ mslinSaidendis
qun & yield g avﬁauamﬂtymﬁ uay SDP 1
Dhananionimitenns high yield platelet’ 3l
SDP Lm'931]1ﬂﬁotﬂmmﬁanmﬁaﬁ’ﬁaaammmL?;im
¢laN&17 apheresis osildanniu

MM apheresis domasnm (therapeutic
apheresis) i leukapheresis fAaMsuenfsawin
Gammaananeihe mawReuewandsh uasns
iy peripheral blood stem cell Lﬁaiﬁﬁuéﬂdﬂﬁﬁ
wensenmaaslansegn fifhwsrlumizes aphere-
sis (WU

TsomennemeialaiEnlsisns apheresis dau
woeRmen 2539 uennmavtheasnulsms
lofia Tuseiundund Touidavi SDP wawvi
leukapheresis fanUsvaediftoiauanmshomin
#m apheresis WM Aemuiihiuffinasie
nszmunmﬁ:aL'fluummaﬂ’wmqmmw Useding-
AW washanAmstinteneeiu

Jaquazisns
1. Therapeutic Leukapheresis
1.1 Yagaunsos
1.1.1 blood cell seprator COBE Spectra
LRS#4a continuous flow computerized system
1#l1/sunsn White Blood Cell (WBC) procedure 1
‘ﬁaaﬂuuan single stage filler mwummuﬂu
1.1.2 disposable set 7%® WBC blood
tubing set ifugathusniudialofinem
1.1.3 ACD-A I8¢ 0.9% sodium chloride
intravenous solution Lﬂuaﬁﬁwﬁm%'uwia dispos-
able set LLaY rinse
1.1.4 SpectraWBC Colorgram Weudanu
daduanaBandu buty coat fuenifiuanngiae

1.235ms

121 whsihelasmnmaanlafiam sub-
clavian vein ¢3¢ double lumen catheter Uae
catheter @8Ny access WaY return line 784 set
fiushathalafindfile fawvh wievh 60 wift uay
aaumsvh leukapheresis 16peNdan a973
CBC enesasiiuifindonsnluid Coulter

1.2.2 Nt uMNOwWhUauAeniU plate-
let apheresis (9982.3.3) 13U inlet flow rate au
Iamsudaiu 4098 buffy coat 7ivasenma col-
lect line \Wseannuemsidiyiy 2% hematocrit
a¥604lY inlet flow rate Useanns 50-54 wa /i
amEasoumsiii = 950 REM  dndaufanm
lafingia ACD-A = 1213 : 1 run time = 120 w7
total blood process = 2 WhaaaFsneslafiansu
93118 (total blood volume) Foluaail = 7,560
Na.
2. Single donor platelet

2.1 Yaoaunsos

21.1 %89 blood cell separator COBE
Spectra LRS ##i@ continuous flow computerized
system Wlusunsa FuinSaidania extended life
platelet (ELP) dhituenl¥ dual stage platelet
filler THADITHA (vbiniamﬁmﬁawm) FINUULNY
i

212 goawfiuiniaiian disposable set i
dual-needle extended life platelet blood tubing
set 3vULA (closed system) SaNSOMALINSALEDA
@i 5 5u Setspaneaendandas e R
2 e Aedulafinlnsesnaindnadigieses
(access line) uasdlafinnansudu aniesaad
d@l”m:u%mﬂiaﬁ@ (return line)

2.1.3 acid citrate dextrose formula-A

(ACD-A) Wuasiwdaauds way 0.9% sodium
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chloride intravenous solution Lﬂﬂﬂﬁ&ﬁﬁ?ﬂ%ﬂ
a8 disposable set, prime WaY rinse

22 fudmainiaidan  gnéadenmaiiauly
ANANMNEENMNEFURD

221 Wudidnalafinlsed

222 Suqpddiheiieaduiuineladio

223 Hunnddiheiliveinelafous
ausaniAduAnelafald uaswionfiasae
inSaLien

2.3795ms

231 1 3 natih donor daefiduladindi
Forawria 2 41 wamseTRNIElslal 5 Tems
(anti-HIV, HIV-Ag, VDRL, HBsAgLa¢ anti-HCV)
daaiuaL namsnsaalafiel complete bloodcount
(CBC) wav platelet count atjlwnmiennd e
S¥WIN 150,000 /cu.mm. 19 400,000/cu.mm.

232 fiushothadearauBansumaie
#1373 CBC platelet count Uat 713168 nduaSadu
NILUUMSINY CBC uat platelet count Wasfiu
fhathanIaiaemnaenaiy (collect bag) Huwia
Goneirreniufindensalulid Coulter fuans
yBsnosngadandiiulalu 1 T (yield/bag =
platelet concentration X collect volume) Way
fwnszansnmlumsifiviniadantaaeing
(efficiency = donor platelet run in process /
platelet collect X 100%)

2.3.3 NILLUMSNULD3 blood cell sepa-
rator lofimasiusneinadngieiasi prime dis-
posable set #y ACD-A uazhinde 09%
Buuies Ui access line laumIvhomaag
inlet pump METATIANNST 30-45 1a./fawdl
WeiU ACD-A  dachulafiaTissio ACD-A = 8-
91 mnuiwacdhggestiu Tudhumudr 2,400
RPM inSaiden gnuenidiuiu udalnaluts collect

line 7! sensor aaduifiadoaundlalinimann
an inaidaeaegnifiulu collect bag fiuruaguan
doaiu dusindaauasaewanasasinadugig
U310 returnline 1 I.’Jmﬁdéu (run time)
svantu 100-120 Wil 1331615 collect volume 300-
350 §@. 1 ACD-A 450-500 ¥@. yield 984 SDP
Usvanos 3.0x10"/bag FatiensnsUsuiavean
yield elnenssui inlet flow rate YU run time 108
fcadllifusummesaruinelatio

NaM3An

éﬁqu@iwqﬂ%mau 2539 fafunan 2540 1o
apheresis a0sAY 35 T8 Wi leukaphere-
sis 1 10 Twfthemdjeeny 63 1 Aaseniiu acute
monoblastic leukemia ®ININMIAEAIREAYT
daufiuanGag = 144300 cells/cumm. Wa
90,600 cells/cu.mm. MelwIA 60 Wl waemda
81,600 cells/cu.mm. oaumavh leukapheresis
# 120 wift Poudialafiaamanag 46%

3n 34 Tenflumsvh platelet apheresis e
\W3un SDP andisnalafin wamsh platelet
apheresis dansovinddiSaqang 30 Te vhldiies
FRmikimaansELIMMS 1 T8 uavdiwm 3 18
vanelefiaitevn SDP dwme 33 au 9 1 au
DAL 31.2047.68 (19-48) 1 shwinéninan
67.99+8.11 (53-90) Alanin daugande 16972+
3.23 (158-181) Wudwes enndadulafianou
naniaian Jaaeituiadeauassauiu (he-
matocrit-Het)\ads  44.46+2.88 (38.4-50.3)%
Vinmslafiemanasisnainiaiden (total blood
volume TBV) L‘Agﬂ 4,563.681+441.17 (3,393-5,234)
w. wasBoanSedearaunAnanis
259.24154 98x103 (142-388x103 )cells/cu.mm.
(Gnmﬁ 1)
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Total platelet apheresis donor n = 34 mean range ()

Gender Female : Male 1:33

Age (yrs) 31.20 7.68
Body weight (kg) 67.99 8.11
Height (cm) 169.72 3.23
Hematocrit (%) 44.46 2.88
Total blood volume (ml) 4,553.86 441.10
Platelet pre-donation count (x10° cells/cumm) 259.24 54.98

m919% 2 UEAN yield 999 SDP 2 NG

Standard yield of SDP (AABB) > 3.0 x 10"'/bag among 75% of the over all units

range(t) eqaul random
Total = 30 SDP units N % yield "
x10 donor plt (bags)
Higer than standard 26 86.67 422 0.86 728 £178
Lower than standard 4 13.33 2.61 0.26 424 £048

s 30 ufivi platelet apheresis o
Wt SDP didanaain 1éna (vield) zoanse
om 1 Quads 4.01+0.98x10"/bag (2.31-7.15x
10""/bag) MeaWLUWINSAREASIINMTAA ran-
dom donor platelet 91U 7.28+1.78 (4.20-13.00)
o UssvEnwlumafuinaianaasias blood
cell separator = 474+0.09%

MNINAIPIU American Association of Blood

Banks (AABB) vualit 756% 289 SDP 7iades e

mafl yield lalshn 3.0x10"bag 54 Yrnginl
el 26 T8 (86.67%) 1a"yield s0ansaidan
mnndmmsgm%u@%mm AABB u,a., 4 9y
(13. 33%) mmmmsgmwm (@nmw 2)

ﬂEJ‘YWH platelet apheresis aummuummmn
Lmad blood cell separator 0289 1 18 aNma?
Lﬁaqmnﬁmsummamé’uiaﬁmiwané’u (return line)
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g damnmefiemaunadulainduazmadie
109059 fuimelafia inmuwmsndeud quus

Tudmon 30 Tt 20 Telaifiomsunsndeu
19 2 1048 return line uanUIN FaaAEmumng
Wulnad Somaduilowazuandns return 2 118
UmeiiauasSuthn 4 e Muaeile sasiuems
némiilaléonmunsyan 1 o soumdtuasines
a9 1 T effomsunsndeuvasasiuladia
Wiafl¥de acid citrate dextrose Wit lg¥ums
quadanaamsindga emsehe meluiomsan

- September 1998



Apheresis : ATNMIMTNEULIM3 a0 235

wouwmszanos 5-10 wift e lidaaund laghems i
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Asnluazasy
& [ % v 1% v
Apheresis tﬂummnﬁmmmﬁnmoﬂﬂ’aUvm
DIMERSIIAMTIAN uanmiannSnmenelain
wasdhmtssnovraslafin  mavhedaiueian
lafie  mslafeasamasuazms [Fanssiaamu
nawnulafia maENeuwIansstitaiuwdnmmile
PAIMINRU I MU TNERS ISR A I
v lulsawemnarion U aehalsfionuans
v 1 6 1 3 z v - v v
QumLLamsxiumuqqqmmaamunULwau@marﬂm )
U emminnessUfIFms uasmamumunad
Ifothasiaidios Teldiaus luumiansaissil
1. ey therapeutic leukapheresis
1% A: (-4 a v
TwfhemeiicnsnsnasBanausiolafinmale
Uszanns 46% Biinnsuwmsedauseninomanh dihe
YUFONILLIUMS naen  Twasuazanudulafia
AITIITON ST g uasmdailu 24 Faluousn
emeifl BUN uay creatinine goriawi wi
Msvh 24 %1149 BUN creatinine anasathasnnis)
X . _—
concious ATUTALRU  NMENAY 48 ‘ﬁ’JIM BUN crea-
L x Y "
tinine 3xgoamnnyINTSnaudialafiaunice
Guillamudoundunariaunngsu
daRasnnnamantiaudiwisslaiaenanag
. vy e oW aX A -
wmol cyhmwmwﬂﬂmmmmamnﬁm’zzmu
U 1 3 AQ v 1 (% 13
maﬂiﬂﬂau‘mmm mmﬂuquﬂﬂuﬂmﬂmma
i madadendihelasilsfiedorsiuazanne
yaarleAsfinnadeogann
2. ey single donor platelet
2.1 thdufinendaiu yield
durdmaminsaidansuiurasiinelaia

(platelet pre-donation count) Vasnaslafien auh

fgjm%m blood cell separator Y& (inlet blood
A X o o [ a .
volume) fm‘nunuamwmﬂwawmamw (inlet flow
rate) MUNAMI (run time) Waz5an@s SDP iy
& (SDP collect volume)
NMMANNE RSBV EWasaLB:DMN5e
Boaffiule (vield of SDP) lumsvi platelet

apheresis W§iaeA59 loeRa s 2 e Ao

ﬂ'%mmiaﬁmaap:iu%mﬂiaﬁmLL@iazﬂum‘maL‘?hq
Lﬂ%’ad MRDAMSYNNU (inlet blood volume-ml.)
LAz mamnSadenEasurasisnalainusiay
4 (platelet pre-donation count—cell/cu.mm)éfw
7 multiple regression Wuiﬂﬁdﬂadﬂﬂﬁﬂfauﬁuﬁ
Wa6i yield 989 SDP asiwﬁﬁaéwﬁzyx(p = 0.049)
Touiiavitna 14% vosshusiufioafiendos ud
MNANTBTILSIAN inlet blood volume ek
ENAREN wuhWade vield iliied ey (o = 0.18)
GNINMANTW platelet pre-donation count
Wenaehaden autlnsiinasiayieldaehaiiiudeny
(p = 0.015)

A ET0LTH 2 Fia yield A
antayageilldiusnmiiide

Y = -0.851 + (0.009)X1 + (6.2x10-4 )X2

0 Y @ ¢ yield of SDP, X1 Aaeh platelet
pre-donation count, LAy X2 faM inlet blood
volume

JooqléhBnmunsndandaduresisae
lafiafinadio yield 199 SDP fhen platelet gofiag
1% yield figedan dhuifaiudue axfinamams
Frmuadarn iy blood cell separator 1UIEWing
NTANUMS USRS IRV (run time)
Thodu mesarmsadmadafisnndiine
(inlet flow rate) ﬁaﬂﬁﬁwa §10 inlet blood volume

way collect volume #satiinasiaifiasi vield
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2.2 Hhymunsndauiazanadisalunsaom
ms ¥ SDP
N failure rate IwnEMITUhnageey
A a a
(11.76%) Fssnimgambvniieanmefiomsiaisfiu
mauduiiaan failure rate famsdadonfiing
inSadaefifidulafindaienn uaclfidmiiany
G da o
Wiy Aflensdhwnyga
fymmmawsgauilnnguisnaniadan
it whebinus fostsiuandle Toun mslk
v a G A4 a a 3 [
MAvanrSaaatweaGunaunmaufy Ml
A oA v . a a
waasguADnludL retum line uATMIFAUARFLN
Y v a ° ] 1 dl a
Whidulafincathethe Waslens
a v 6
2.3 AAMWHAGTUN
i
il spp lumemwiifigonmildsnasu
AABB namfaldl yield gand 3x10"/bag fa 86%
nnmsfniiieidaviwasa yield aquléh ms
AaRaniLsMANTaRaanELR NS ARaAENG

g9 tanldl yield godae

findinssaiseme
A 31891490 90U WL Qs wrBunng §3 Jak
plfuauEWe  nguMaIaNIIN  lsawening

ad dl 1 A 13 aa av
NN NTWNADMUFDALETNIIEY

LaNE1591989

. Duke WW. The relationship of blood platelets to

hemorrhagic disease. Description of a method for
determining the bleeding time and report of three
cases of hemorrhagic disease relieved by transfusion.
JAMA 1910;55:1185-92.

. Roseénfield CS, Bodensteiner DC. Detection of platelet

alloantibodies by flow cytometry. Characterization
and clinical significance. Am J Clin Pathol 1986;85:
207-12.

. Kahn R. Clinical evaluation of platelets in thrombo-

cytopenic patients. Methods and interpretation. Vox
Sang 1981;40:87-97.

. Tosato G, Applebaum FR, Diesseroth AB. HLA-

matched platelet transfusion therapy of severe aplastic
anemia. Blood 1978;9:846-54.

. Yankee RA, Graff KS, Dowling R, Handerson E.

Selection of a related compatible platelet donors by
lymphocyte HLA matched. N Eng J Med 1973;288:
760-4.

. Kickler TS, Ness PM, Braine HG. Platelet crossmatch-

ing. A direct approach to the selection of platelet
transfusions for the alloimmunized thrombocytopenic

patient. Am J Clin Pathol 1988;90:69-72.

. Kelly DL, et al. High-yield platelet concentrates

attainable by continuous quality improvement reduce
platelet transfusion cost and donor exposure. Trans-
fusion 1997;37:482-6.

. Klein HV. D4,000 Platelet ; platelets, pheresis.

Standards for blood banks and transfusion services.
17th ed. Bethesda : Am Asso Blood Banks 1996:15.

Thai Journal of Hematology and Transfusion Medicine Vol.8 No.3 July - September 1998



Apheresis - e mfmwnsuLINslafe 237

Apheresis : Advance in Transfusion Services in Blood Bank,

Rajavithi Hospital
Ubol Charoonruangrit, Anchalee Soopanit, Pongchit Kemnark,

Plernpis To-ngam and Panom Samransook
Department of Pathology , Rajavithi Hospital, Bangkok 10400. Thailand.

Abstract : Since November 1996, Blood Bank Rajavithi Hospital has provided “Apheresis” services,
using continuous flow computerized system blood cell separator. Through December 1997, 35
apheresis procedures were done. One therapeutic leukapheresis was done in order to remove
excessive white blood cells from an acute monoblastic leukemic patient, 34 donating platelet
apheresis were performed to prepare single-donor-platelet (SDP) which 30 cases were successfully
done, one was half proceeded and 3 were failed. Among 30 cases, the average yield of SDP was
4.01140.98x10"/bag. According to the American Association of Blood Banks (AABB), the yield of one
SDP unit should contain a minimum of 3x10" platelets in at least 75% of the units tested. In this
report, 26 SDP (86.67%) were above the minimal required standard while 4 SDP (13.33%) were below.
The efficiency of the blood cell separator for platelet harvesting was about 47£9%. Pre-donation
platelet level, the total volume of donors’ blood processing through the machine and SDP collected
volume were observed as the influencing factors on the outcoming yield. The study leads to the
improvement of quality, efficiency and the implementation of apheresis services to the patients.
Key Words : ® Apheresis ® Leukapheresis ® Single donor platelet (SDP) ® Yield
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BLOOD

B = Blood donors Q’u%ma‘[aﬁmﬁmwa

L = Laboratory  wasufjiifin1svinasie
O = Operation NSUSMSILuITUY
O = Order siipuIneUHUAAEe

D = Development  WEIWIIZ NS
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