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MAFRHNNIARDALNTUMEAT plateletpheresis
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A Y  aa . Vo G A
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NILUIMIYN plateletpheresis SLwﬁadmﬁfau plate-
let-depleted blood NAUFFIHLZNA HiFNAAL
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Nﬂﬂ%mﬂ plateletpheresis

AuuenfTaILSNA plateletpheresis St

1. 2117601 shmiinannnh 45 kg

2. mmﬁﬂaﬁ@ﬂﬂa (systolic blood pressure
VLa\il;r’n]‘ivl, 180 mmHg, diastolic blood pressure \13\1'
it 100 mmHg) a5 50-100 adand

3. Hemoglobin 81nn11 12.5 g/dL %38
hematocrit 3NN 38%

4. Platelet count NN 200,000/UL

5. aifszifmasuLlsemuennauuasnume
144 5 Furoutsne

6. M3§13739 anti-HIV, HIV Ag, HBs Ag, anti-
HCV wae VDRL Winaau
3Bms

fnumsvh plateletpheresis Tuu3ana 140
An AALUNTEENERS 1SNENNa NI HAT
Feslysl Goussud 1 wwen 2541 AeTudt 31
ANAN 2545 I@EJL@%EN intermittent flow cen-
trifugal blood cell separator (Haemonetics MCS
3p) TsunsufLinSeiden Platelet A3p §hihuen
fia MCS 3p platelet disposable L/N 894 SL% acid
citrate dextrose formula -A (Haemonetics, USA)
Wusnsmdeauds daaw ACD-A ; lHaaT
= 110 leuisi3anaanidu 2 nau

NaN 1. 1w 70 @ ARSI calcium e
13919

AN 2. S16m 70 an lee AL AmeSusemy
calcium carbonate (Caltrate-600, Lederle, USA)
2 \fadeiiBann calcium 1,200 mg Tuinaush

plateletpheresis
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1. Ionized calcium J094LANANOWMAAIN
plateletpheresis m’;ﬁ@I@am‘%m ion specific
electrode (NOVA Nucleus analyzer, USA)

2. Complete blood count maa;ﬁu%m@ﬂ'amt,az
7A9vh plateletpheresis AMIMNSAROAUAL NI
Sadammiwlanlursadendsiiistusld
et RiTnAnaS AR (Cell-dyn 4000,
USA)
mMatlszianiseansnIw

Collection efficiency® =

Platelet yield x 10"

NANISANY

KL301A plateletpheresis 719 2 NANAMI

140 e Jongy et shnvinghiaie hematocrit
uazunSadonnouFNAuEAs TR 1
g el Thningiauag hematocrit F0IKLFNAY
2 ngw ladusnehsriwaenadisiedenymeadia (p =
0.20, 0.99, 0.08 W 0.13 SNNAFL) UsdIUNGA
daanauLsNAIRLINANGN 1 INNY09Y
L5NANGH 2 (p < 0.01) YInudenTINTady

o A s 4 d 492
1inafehudhaoniesasiaiiuen el
platelet-pheresis uussiuiaauds ACD -A

lil Y A Yo

Afusaalazy

Blood volume processed x (preapheresis + postapheresis platelet count)

x 100 UWINLNTALADA

a 6 aa
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Aanzidosadelilsunsa SPSS version
8.0 independent-samples t-test SL%L‘]J%EJULﬁEJU
Y670 fonized calcium UA¥ERTIMIIAFY citrate
POIHLFNATAINNGN 1 WaeNa 2 chi-square

v A A aaa v a ldl a § 1
test IHSenifeUfseihadesiifioau e p-
value < 0.05 LEAITEANNLANG DL TIE ALY
NGl
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R RVBMNMTNUNSALER Lavaladaee
Twdonuanslilumaed 2 inSadandudud
whaaldanmavh plateletphere-sis IUng 1 Lag
N 2 Fwaniniafonady 492 + 113 x 10"
¢ (3.09-7.71 x 10" §17) W@y 4.83 + 1.09 x 10"
¢ (3.01-7.98 x 10" 61) TNAAPU FOAELINS®
LaaG]L?JmJ%mmEJNI@EJ’J‘E single unit donation
1 8.94 uay 8.78 9 wmniadanindeli

M519% 1 Characteristics for the plateletpheresis donors.

Donors Group 1 Group 2 p- value

Age (year) 31.00%8.40 29.34%6.85 0.20*
Sex

Male 66 64 0.99**

Female 4 6
Body weight (kg) 60.94+10.87 63.80%7.66 0.08*
Hematocrit (%) 43.63%3.15 44.44+3.18 0.13*
Platelet count (x 10°%/JL) 2856.75%49.57 246.78+39.88 < 0.01*

* = independent-samples t-test;, ** = chi-square test
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9199 2 Separation results of plateletpheresis procedures.

1509509 TNARENNT LATALY

Group 1 Group 2 p-value*
Blood volume processed (L) 3.06%0.20 3.15%0.26 0.01
ACD-A infused (mL) 339.77%£23.23 346.72%20.73 0.06
Collection time (min) 113.37%£8.47 112.84%+9.655 0.50
Platelet yield (x 10") 4.92%1.13 4.83%1.09 061
Product volume (mL) 329.17128.16 357.60%40.62 < 0.01
Collection efficiency (%) 68.41+12.39 73.91+12.28 0.01
Contaminated leukocytes (x 107) 8.54+6.62 7.64%6.10 0.40
* = independent-samples t test
Gn‘é’l\i"?i 3 Hematologic datas in plateletpheresis donors.
Donors Group 1 Group 2 p-value*

Platelet counts (x 10°/UL)

Preplateletpheresis 285.75+49 57 246.78%39.88 <001

Postplateletpheresis 187.401£33.97 166.37+32.63 <001

Decrease (%) 34.41 32.58 0.30
Leukocyte counts (x 103/lJ.L)

Preplateletpheresis 7.35%1.40 7.30%2.36 0.88

Postplateletpheresis 7.11%£1.58 7.26%2.19 0.66

Decrease (%) 3.26 0.68 0.21
Hematocrit (%)

Preplateletpheresis 43.63%+3.15 44 44+3.18 0.13

Postplateletpheresis 41.75%3.45 43.33%13.28 0.01

Decrease (%) 4.30 2.49 0.02

* = independent-samples t test

[~ A |77 li‘ a 14 o [~1 A ldl
insadendNTuieiunle Sunwiadaniniin
How nafldh uavlSanmenstudaniis ACD

dl Yo Y A 3 1 1 1 £
-A wﬂmﬂqumamm 2 nqﬂmmnmmu (p =
061, 0.40, 0.50 Lia% 0.06 NNEAL) e Senomdan
va A s 44
TYdELINATwNeannTa N Tulenuae
UseAvBnmneinunsatonangs 2 nnnives
NaN 1 (p = 0.01 wag 0.01)

mimaamﬂaﬁ@%&Jﬂuﬁﬂ%@mﬁ”’q 2 NRNLERS
s 3 DnsaRanIRLENAVA
plateletpheresis IWNEN 1 LALNGH 2 WA
NNRauh 34.41% Uag 32.58% MNAAL MIAAAI
gasinsamniaidonluduiners 2 ngwlauan
hatis (p = 0.30) NUIMAAEDAI AL hema-

tocrit ‘?Jaﬁfj‘l_l%’ﬂmwﬁﬂﬁﬁ plateletpheresis APAIEN
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oy diwniaien ol NanawN platelet-
pheresis AlsasanasuseaaTasmIwNe
Randlogetla 187.40 + 33.97 x 10°/UL uae 166.37
+ 32,63 x 10%/ML snuaey (An@ 160-450 x 10°
/UL)

3961 ionized calcium TBINLFNANGN 1 Wae
KLSNANGN 2 Naw plateletpheresis WA 444
+ 0.56 mg/dL 4% 4.30 + 054 mg/dl. SaHIMS3
»Lé,ﬁu citrate L%ﬁ‘&l 1.10 £ 0.17 mg/kg/min g
1.07 + 011 mg/kg/min NEIFU FIUENI L1b
i 4 59 onized calcium TaIRLTANEY
¥ plateletpheresis Ua¥aATMIIGFY citrate 104
Q’U%mﬂ;”m 2 naaliuanehotiv (p = 061 uag
0.16) lufAmengn 1 326 fonized calcium %89
1 plateletpheresis aAaINNNBUN 23.67%
TLWIIMIN plateletpheresis WUBTMITILILI0L
sorAnihnlwdiine 8/70 1o (11.42%) Fsne
1 1 femaeduldnGausanday fusnengu
2 9¥9U ionized calcium VIV plateletpheresis
AnAINNEUYN 11.86% 3¢6IL ionized calcium
VAWNUDIHLENANGH 2 (379 % 0.43 mg/dL) {1N
LS NANGN 1 (3.39 % 0.59 mg/dL) peheiiniy
HAYNIEDA (p < 0.01) F¥HNIMIIN platelet-

pheresis WUAMIMLSIMIALSNHLN 7/70 T
(10%) Tawunmzuvsndaudu Smauguineia
UNAFeNn9LAETERITh plateletpheresis ¥19 2
naabsiuanehai (p = 099) usdfilerSanlu
NAN1 WazanLANAT lUngN 2 amemUSinEay
Aa A

NHLNanAY

PRREIE

Tonized calcium (Ca®) K major extracellular
divalent cation wasdefhamsmoun ey
WaRENS I9NELTU neuronal excitability,
neurotransmitter release, muscle contraction,
membrane integrity Wa¢ blood coagulation” M3
A9aIa ionized calcium YA hypocalcemia
47K excitation threshold shas fitheaafions
% ﬂﬁmﬁam%amz@m #n 38 laryngospasm
#7850 citrated blood $1ausnn anaifianmy
hypocalcemia Lﬁmmﬂ citrate ‘ﬁ?‘ﬂﬁﬂ%m chelate
calcium W citrate-calcium complex” MM
plateletpheresis WiauLEiaunsYin massive
autotransfusion 15¥ank 3,000-5,000 ml, U89
citrated blood I#iimahn&udugingsnamely
VAN 120 Wil 323 emavh plateletpheresis &

M519% 4 The ionized calcium in plateletpheresis donors

Donors Group 1 Group 2 p- value
Ionized calcium (mg/dL)
Preplateletpheresis 4444056 4.3010.54 0.61*
Postplateletpheresis 3.39%0.59 3.79£0.43 < 0.01*
Decrease (%) 23.67 11.86 < 0.01*
Citrate infused (g) 7.4710.51 7.6210.45 0.06*
Citrate infusion rate (mg/kg/min) 1.10£0.17 1.07£0.11 0.16 *
Donors with symptoms (%) 8/70 (11.42%) 7/70 (10%) 0.99 **

* = independent-samples t test; ** = chi-square test

a a 6 a a { % {
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15919135813 neuromuscular hyperexcitabi-
lity VI,G’T élmwm,%mlﬁﬁmmmﬁﬁw plateletpheresis
81M73 hyperexcitability IUNUANNLATLANS
3 Y A 1 % ;ﬁl ° YV A =
omnirsiinederianms dealihiiaed
hyperventilation Uel lW3z8L8AsNaIM3 neuro-
muscular hyperexcitability PUAUMIANTIDS
13304 citrate LAENIAAMYRNTLAU ionized cal-
cium uswme? lusewinemav plateletpheresis
usiazess fusnadlomalesy citate 10 g meln
e 90-120 Wi UARendhaidesnlaifarseaedlu
Y A lz Dlﬂl a VY A (%
Fisnett vssmasldidofims i Snasusemy
calcium %30 W calcium infusion 3¥W319N
plateletpheresis’ * °
K /:9‘419-/ A I I Yo
PINMsAnIRALSNANGN 1 UaLngN 2 (95
citrate 9@ 7.47 + 051 g way 7.62 £ 045 g
mﬂunm 113.37 £ 8.47 W U@y 112.84 + 955
wift Aowdudemmslasucitrate Wy 1.10 + 0.17
mg/kg/min Lag 1.07 £ 0.11 mg/kg/min §«
AV citrate Y|79¥# ionized calcium WA
plateletpheresis maa;iiu’%ama@awmﬁauﬂw
23.67% v liuinanseninihnuazeanld
018 WalnyLAanaSuLsenm calcium neawvh
plateletpheresis WUNMINAIVITLAL ionized
calcium VOILFNANANIBLAT (11.86%) DA
° Y A ldld Aaaa b % A 1 °
DNUIULINUTNANNU TN 9LAEITENIN
plateletpheresis 1113 2 mjmﬂmmﬂ@heﬁu LUGIMS
I¥uFneFULsenm calcium $raANE hypo-
i o 1 Y A Y A v3 aX
calcemia wazilsreludnudnla duSnedanaan
NMsnNUAnMIeLSithnanas Amsdnwseeu
ionized calcium slwg’u%mﬂ plateletpheresis slumlw
UseimanuNanadNnanrh 23% waziiaiSuy
Wieums¥ plateletpheresis MeAIaNILENED
Halusid 2 wfinlwfiinemudentu wsasitns

1% ACD-A snn fAneaziilfrsmndhadesiion

sousaflthnuszaauldanBuusnnniidiavhdne
W3097ifimsl¥ ACD-A toe® mevh platelet-
pheresis anahwrusulafiemasiifnasiias
2N vasovagal effect LASENRUSTUNSFFU cit-

01 e MaHIsEeil ionized calcium

rate 3363
° % 1 g a A £
anavasn IrndNiie Suuramaandanamudn
(vascular smooth muscle relaxation) ANAW
lafiomnas  calcium Wudsudameianusas
N&NHaTI e WHa3e@ ionized calcium anad
nésiarlaasiauanas paunihinla (elec-
X Y a A ~
trocardiogram) 2asgANA T Aslas aed
prolong QT interval 1% lead 1, lead II Lk8¢ lead
AVFlZ, 13
Un@ians lé3y calcium a1news 600-1,000
mg/day WazUseans 100-250 mg 84 calcium Ay
gneedadhgsmefia [§8nusm duodenum
QY upper jejunum ﬂizﬁw%mwmi@@%m cal-
cium IWTULUSHM0Y calcium e MITU
28NY8Y calcium I@EJ»LG] parathyroid hormone
Uy vitamin D M7 EUSMAFUSEN M cal-
cium carbonate 15409317 calcium carbonate
f3anm calcium §9nd1 calcium Tuguuoy

[ A ;il . a
SUUTEM BT RA D I@EJ calcium carbonate &

paid)}

133104 calcium 40%, calcium phosphate

PX

133104 calcium 25% &g calcium lactate &
153104 calcium 13%° 03 INEOMNNENHNTD WIS
2 . | Ao o v o YA A
Qo calcium luusdazyanaiianta deiludis
MM hypocalcemia F9FMIguLTIAU 4 NAW
Waindenavsn  MaSuLlssu calcium 078 laliiies
o @ ¥ o . A v A o
wa Suudiosl calcium Aadhvaanidens cal-
. A da P )
cium GlugﬂLL‘UUWWM&JS\JELGﬁ@]a calcium gluconate
T ERRIFaNaanRATDE
[~ A 7 dl a % °
nSadandnduniwEs ldannsvh platelet-

pheresis 1nga 1 LAYNaN 2 Adwnunadan
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\Re 4.92 % 1.13 x 10" 61 (3.09-7.71 x 10" §1)
Uae 4.83 + 1.09 x 10" ¢ (3.01-7.98 x 10" 1)
MNAIAY %ﬁ@dﬂﬁmm@tmma@ AABB lowil
NNSAEaAINNT 3.0 x 10" 6 aehatiay
75% YDINUINSALAD A NTUTIN I NAFDUII
1 ldl A Y A 11‘1:‘4 o [~ A 1
v mafidenaLsNenRTWIMNIARanNNI
200,000 /UL WT126189M3 platelet yield 13104
oy Qu’%mm’faﬂaﬁuﬂiwmmmjmLLaavlw%mw&fLu
5 furautine wneenlungauaainduvhlfinge
A o ¥ A a . <
RaavnminNeUN® (platelet dysfunction) tn3@
A 727 1:‘; a A o [~1 A g
Roadaduiietunladdnnwiatonanwion
@Ae 854 * 6.62 x 107 6 LAY 7.64 + 6.10 x 107
1Y [~1 A n‘ /il/ 3 A A |
¢ WedaeemiwenluniaRoni St
919810 asanéiiuien MCS 3p platelet dis-
posable L/N 894 liflshnsasdindarem il
vy A . A v <
Q‘]JQEMN platelet refractoriness #IGIDINIFLNTA
A 1% 13 lild [~1 A % lﬂl
BanNIunRNEaRan IR Wean HLA allo-
. L > y G A Aa
immunization M EAIUMIMENINSAEaaTS
leukoreduction system' e WifiaLdanea1u
Wanlwniadanatiaunm 5 x 10° 6 (AABB) W30

%08nM 1 x 10° 61 (European guideline)”

e
o i o § ¥ & G A v
N plateletpheresis m%ﬂatmmtmmaamaw
LENANGN 1 UAHLANANGN 2 89A9 3441% wae
32.58% NNEGL hematocrit ARRIATLDE Gt
1HE§U%QW® plateletpheresis wAEARINSYN platelet-
pheresis 1 mausvasseension 3 liens
sanenin 2 a59lu 1 dUenid uazlsimasaein

24 a9l 1 3

aqu
M3 RLANASLLSEMY calcium flawwh plate-
letpheresis ﬁﬂﬁmmmawaﬁzﬁu ionized cal-
cium “ﬂadﬂz‘l_l%mﬂwﬁwﬁ plateletpheresis (11.86%)
soanduiielll#sutssmu calcium (2367%) 4

a YR dl&l a a A
LAnAgnGL anmrAnnseAsELinanas uay

< A Y Y dl a 1% 3
inSedandadufiwienldannsvh plateletphe-
resis leanmsguaes AABB lagfidmamnie
daamnnd1 3.0 x 10" ¢ aeheviay 75% 284

3 < A ¥ Y li‘ o g:
PUIRNIOLIDALINIUNININV A FDUYNUNG
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The Study of the Levels of Ionized Calcium in

Plateletpheresis Donors

Ruangrong Cheepsattayakorn, Rungnapa Jutavijittum*, Nuonchuen Kamtorn*,

and Terdsak Chaiwanna**

Department of Pathology, *Blood Bank, ** Clinical Chemistry Laboratory, Faculty of Medicine, Chiang Mai University,
Chiang Mai 50200.

Background: The collection of platelets by apheresis requires the administration of anticoagulant which contained
citrate to prevent the clotting of extravascular blood in the separation circuitry. The citrate is infused back to the
donors during the return cycle. Citrate chelates the free bioactive blood calcium so the levels of ionized calcium
in the donors are decreased. Objective: To study the levels of ionized calcium in plateletpheresis donors, adverse
effects during donation and evaluate the quality of platelet concentrates. Materials: One hundred and forty healthy
donors underwent plateletpheresis were studied. The donors were divided into 2 groups. Group 1, 70 donors, did
not receive any medication before plateletpheresis. Group 2, 70 donors, 2 tablets of calcium carbonate (caltrate-600),
which is equivalent to calcium 1,200 mg were given immediately before plateletpheresis. Methods: Plateletpheresis
was carried out with intermittent flow centrifugal blood cell separator (Haemonetics MCS3p) using platelet A3p
protocol and MCS3p platelet disposable L/N 894. Acid citrate dextrose formula-A (ACD-A) was used as anticoagulant.
A ratio of ACD-A to whole blood was 1:10. The levels of ionized calcium of donors were measured by the ion-se-
lective electrode (NOVA Nucleus analyzer). The complete blood counts in donors, the platelet and leukocyte counts
in platelet concentrates were performed with an automated cell counter (Cell-dyn 4000). Results: The levels of
predonation ionized calcium in donors group 1 and group 2 were 4.44%0.56 mg/dL and 4.30%0.54 mg/dL, respectively.
The averages of citrate infusion rates were 1.10%0.17 mg/kg/min and 1.07%0.11 mg/kg/min. The predonation ionized
calcium and the averages of citrate infusion rate in both groups were not significantly different (p = 0.61 and 0.16,
respectively). The postdonation ionized calcium decreased with the averages of 23.67% in group 1 and 11.86% in
group 2. The levels of postdonation ionized calcium in donors group 2 (3.79%0.43 mg/dL) were significantly higher
than those in group 1 (3.39%0.59 mg/dL). Perioral paresthesia was 8/70 (11.42%) in group 1 and 7/70 (10%) in group 2.
Moderate discomfort accompanied by nausea was experienced by one case in group 1. Although, the numbers of
donors with symptoms in both groups were not significantly different (p = 0.99) but the donors who had experienced
in group 1 and donated again in group 2 felt better during donation. The platelet yields were 4.92%1.13 x 10" (3.09-
7.71 x 10") with leukocyte contamination of 8.54%6.62 x 10" for group 1 and 4.83%1.09 x 10" (3.01-7.98 x 10") with
white cell contamination of 7.64%6.10 x 10" for group 2. Conclusion: The oral calcium supplementation immediately
before plateletpheresis reduces the diminution of ionized calcium (hypocalcemia) and the discomforting symptoms

in donors. The platelet concentrates in this study meet the AABB standard which contains at least 3.0 x 10"
platelets in 75% of units tested.

Key Words : ® Jonized calcium ® Plateletpheresis
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