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Background
b mMM hie plavma usually does not pass through the

Db Bariey (BRI, ammonta may affect the bralin, as a
hm'i\h WIth travmatie brain fnjury (THI), Excens

Aitiog Invalving Ml

! RIS Should be rextricted n cong

:mon\ sueh as 181

» | BIOR product washing is the anly method for removal of
m‘m of fresh frazen plasta (FEP) and albumin
products’

not passible. The potasshum adsorption filter {PAF) can

ml mhﬁh PO, but also ammaonia from red blood cell

. sxamined the effocts of the PAF on the remaval of
m.'wﬂwad prodircts

Materials and Methods (1) Blood products

* Albumin products used o the experiments were purchased from

Japan Blood Product Organization (Tokyo, Japan), and were within
the expired date.

Materials and Methods (2) use of PAF

PR i Oita, |
T o —
were 3
i S140mL, 1 unit of FFPe 1300 its Of PC were divided |
o b sm&nu%c:i'""“ma?ﬁgnﬂ'ﬂﬁ;}nn ey o

e

: n ucts were
B e e

and 20% albumin one bottie) were
Sproxmatany 10 mi/minute, and collected Into
Levels of

m bﬁ:&h’:‘ﬂ bn& 125mL

ammania ¢ in the different biood products
the empty bags wers by Slomedical Laborgtagioe
! hf:ﬂ“ mmpumrw with the k%of:ce_nuwcm in
lwﬁn muﬂnm.r calculated potassium or

%
Products
prod

et before e o

mean of potassium or ammonia in th blood
ol mol@!!«ulm_dm«qmmmﬂln:hum
m;alo lue of patassium or ammonia in the blood

Materials and Methods (3)

Effects of dilution by saline on the blood products
through PAF

. _I-n tae'emg_rlme_nu.usin'g RBC solutions, haem

oglobin concentration and

it were
due to residual saline,

d In order to determine the effect of dilution

* Prothrombin time %PT), |
time (aPTT) nemnu‘? activated partial thromboplastin

determine the inflysnces

"theh(.numbe_r_: in the PC weara
of saline dilution,
* Potassium

{%PT)
vels in the FFP were measured In order t
s on clatting activity, -

measured in order to determine the

levels were not measured in the albumin products, because

v :‘g NOt contain potassium. In order to determine the
n products,

saline, albumin roncentrations were measurad in

[ffects of potassium adsorption
ammonia from blood pre

A ol e

fable 1. Removing affects of potassium adsorption filter on the

yducts

filters on the removal of
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Hmonia cancentration in ieradiated red blood cell selution
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N % rwimovall 86,9 (0.1)
L]

WRCRIWAER Pt MR (2.0) AR 2,7 (0.0)*
"':':"' N rmiriovall 48 0 (0,1}

AR ior 60,0 (0.4) SANer ERLALNTM
) W removal; 95,2 (0.1)

BRCRAGRen  Prae 598 (0,2) S Ater 1.0 {0.01*
“:':" Worwmoval 07,6 (0.1)

WO ORI ar 570 (0.0) S ATKer 2.5 (0,0)*
oy % romovall 4.0 [0,2)

Uitk poprwnanil e mrvmaetd sith the dbimbanst snvaes bn parming

B 0 wh vl ) i

Aainihe Whviuhgh D, B0 s L0

IL -

Priir DTS (00 N)-nAfer 400 (2.0)*
N removall A8 L (00N

Pitor 1A% 0 (5.0) wAfer 205 (1 0)°
W ramaovall A7.6 (1018

PYIor 2400 (12.0) s Aler 4.9 (2.4)*
W rwrmioval 0La (1000

Prioy 3T0E(80.0) bAfer 80,0 (%0,0)
S removal 78,0 (1.0)%

Prlor 2375 (10.0) SATwr 108 (1.4)*
N romoval B34 (0 6)0

L T e (s

Table 2. Removing effects of potassium adsorption filter on the
ammonia concentration In fresh frozen plasma and platelet

concentrates

FIPALIVIRE Beior 3.3 (0.0)3 After 1.4 (0,0)*

o % removal: 5.5 {0.1)
[T prfor 3,0(0,0) S Aftar 1.0 (0.0)*
e % removal; 64,7 (1,0)
PAMMVISE prioe 3.0 (0.0) SAfter 1.3 (0,0}
e % removal: 62.6 (5,6)
FERLdS  prior 3,8(0,0) SAfter 1.9(0.1)*
2asnl % removal; 54.8 (1,1)
P2 days Prior 3.5 (0.0) >After 0,8 {0.0)*
i % removal; 76.1(0,7)

Data represent the modns with 1ha Mandard arror in parenthesed
®rp 0.05 va, vinlues from the sample thigugh

Ammaniis (jug/dL)

Prioe 157.0 {7.0) »After 120.0{18)*
Woremoval: 21.6 (1.1)0

Prior 198.4 (4.7) < After 1364 (1,0)*
W removal; 31.3 (0,50

Pefor 185.0 (6.4) »Afrer 1205 {L.3)*
% remaval: 30.8 (0.7)n

Prior 947.5 (38,5) - After 4558 (25.0)*

¥ removal: 52,9 (2.6)

Prior 518.5 (39.5) - Afver 218,0 (5.6)*
% removal; 53,9 {4.6)

AR Wi« 0,08 va. % removal of potssaliim

Table 3. Removing effects of potassium adsorption filter on the

ammonia concentration in 20% and 5% albumin products

Lot #1 244.8(5.2)
Lot #2 274.3 (5.8)
Lot #3 2912 (7.1)
Lot 44 288.0(7.3)
5% albumin products

Lot k1 79.8 (1.0)
Lot#2 74.3(2.2)
Lot #3 68.8 (1.9)
Lot #a 63.3(1.0)

Data represent the means with the standard errors in parentheses,
*IR<0.05 vi. valves fram the sampip through PAF

Table 4. Effacts of dilution b

57.5(2.9)* 76.5(1.2)
22.3(1.5)* 91.9(0,6)
32.3(1.9)* 88,9 (0.6)
30.0{0.7)* 89.6(0.2)
38.5 (0.9)* 51.9(1,1)
35.3 (0.9)* 524 (1.3)
32.0{1.3)* 49.2(3.3)
23.2(1.8)* 63,1 (2.9)

Y saline on the blood products through PAF

RBC£1

Hb (g/dL) 19.0(0.1)
Het (%) 52.9 (0,0)
FEP#1
HPT (%) 98.0(1.7)
aPTT (sec) 44.5(0.7)
Fibrinogen {mg/dL) 468 (0.0)
1
Platelet counts ( x10%/ L) 157.5(1,0)
M.&bu_mi_n.mgﬂ
Albumin (g/dL) 20.9(1.1)
bumin product #1
Albumin (g/dL) 4.9(0.0)

Dirta represent the reans with the standarg rors in parentheses

Conclusion

*This study demonstrat,
ammonia in blood pro

Unnecessary ,
Products,

Effects of potassii
ammaonia from b

18.8 (0.0)
523(0.2)

99.2(0.5)
494.8(0.2)
473 (0.0)
156.8(0.7)
19.1(0.2)

4.9 (0,0)

es the increased levels of

Imadsorption
0od products

* This study

Was supported
Metropolit

an Govemmen

Disclosure of confliets of Interost

Results (1)
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it i e st
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Pt Pl rminon, as sbwewens In Tt 4 (% rermovarl of potessiom §7.4 BT, W ramaval of
arvierre e A0 BCNL N T e PR e emirnnie rernitrieng wffaets of the PAF wre lowar
s Ahve prostmntliom vommvoving eiliscin. IMirermi thee patanaliim and armmonis iineving
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Results (2)

Flitaist concentratey

¢ Ao ls levelt wers axtromaly
protmaslio vty ware al
ARl wrid sinmonis Ipgely
Tkl 2 1% rmrmoal if potasiun

oterl vilues (I 85500 mBG/L), ov shown In Telie 7 Both

Armiemrinte (o mowing affedte of thy PAF weirtd ot lower than 1 g

il i TR 1 [ derririnl of padeediom
N 1] il [’ b WK wiligtiany, i smariania

el A0 anverneriibn ZRCICRE B, B e BE aelintean,
% rerreil o8 aieeniln =

Kb in fhe o piven P [dey 5, mmironia 518 5 9474 Mg/, while

PE wira shgificantly smduned Iy padiing (hiough RS, as shrren i
TTh AR, K nmoval of smonia) 526080 W) Inthe B, the

g efliscty b

e wrmirissie comstng sftects of the PAT U e E wenirn oniesie Liuam thsies I The HRE seutlon and

highute than thoss in the FFe

Abumin produr)

* Ammninia lewels wern aetrernely high o the 0% atbumin products (ammonis: 244.8729) 3 WESAL) The

high levels of smmanis wore sgnificantly e

edicnd by paring Whrough PAY, me shown in Tl T 5
remtrval of smisicnia 76.591.9%), The P,

Fwws mmore aftmctive at remeving amemonia in the Y
il products than i the NBE sobuthon, 1R, PC or 5% aibiamln products, 30 shown In Tubis 3

* Ammaonia levels wte stghtly high iy the 5% slbumin products [smmonisl 64,3798 Mir/dL). The
Emmarile leyals warp slgnificantly reducod a
Arnmanial 45.260.1%). The ammonts reme
than thote In the 20% albumin produets solltion, as ahown bn Table 3,

Discussion (1)
Blobd transfusion and albumin Infu:

slon may Increase the ammoania load In patlents
wirhrwnerarrnmnawnla

Whole blood transfusion: J Clin Invest 1958; 37: 990.8.

* Bessman et al, reported a twofold increase In ammaonia concentration in

cirrhotic patients receiving whole blood transfusion after four hours of
transfusion,

Albumin product infusion: Med J Aust 1960; 20: 290-3.

* Intravenous albumin infusion is known to increase ammonia levels in
patients with liver disease and in those without liver disease,

* Moreover, in the patients with liver disease, increased ammonia levels
were sustained until 6 hours after albumin infusion,

Discussion (2)
Recent research has shown that sii

: ghtincreases in ammonia resulted in mild MRI
changes in adults and neonates

Adults with liver diseases:

Am J Neuroradiol 2011; 32:413-18,

* Recent research has
resulted in mild MRi

Neonate:
Pediatr Neuro] 2014; 51: 553.6,

* In the neonate wit|
abnormal findings.

shown that slight

increases in ammonia
changes in adults,

h hvperammonaemia, brain MRI revealed

Discussion (3)
Research has sho

WA thit In pati ;
Increased. Patients with muitipre rauma, plasma ammania levels

. :jr:;r::x:;sr:ﬁl; l:; trauma Patients Increased, and Patients with
e Ohia revealed the bleeding tendency and poor
* Hagiwara et al, feported tha
survival was 77 Hg/dL,
* I Trauma 2009; 67- 115-20,

tthe plasma ammonia cut-off leve| for

filters op the removal of
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Mo Bhowsd cel (W) tean
o high oot :‘M\Hm lu:\n“g‘:‘ 'I\\:\:fwm::\‘\r‘h“h WK Byt

\ AR . X
At ‘a\mﬂ.‘\‘:‘\'? " :::::‘N& !':M\];-in: PRV PtAL I Trop WGy The
) L N §y ¥ A
Nl ol saline sl Blling the !'R!n‘w:;h \::m\:\ IR OV YO W)
Mo thi revalting dead voly
\ e {approximately B mi) i
uAneceR ATy I pieteom ikanty Becayse the Blood is d‘illu‘h\ld‘\\ﬂh waline

= AL feminahehah vl
MW 5 A gerverally 10 mi, smah volyme
P (MW L each) are prepaced By preterm ‘m!-.mu“ .

* HOwWeNen W Are unable to us
\ » PAT Iy venal
g e o bivhoy Cvenall vohumye: separated packs dup

* I Uiy stardy, wee examined the effect of «
. : alnve-filled an .
mretivds ot PAES o the rermaval of potassium frsm ﬁ:\‘: .\nlma IYOs

Methods and Materials (1)

* The blood products induding RBC< (Japan Red © Soch
fapan) used n the experinvents in " it BEglal
Japani Uk tn the mhm :t‘. ﬁ; Y:‘-“r ospital were expired. In Japan,

After the PAFs (KPF-1, Kawasumi| Laboratories Incorpotated, Of
s , Ol a

mm- primed with satine (Terumo Corporation, thhv?x Ippan tha; h\‘:er':-.'
ed with saline (mothod A) or the xaline was removed me’l'hnd
before use of PAF. Two units of RBCs were divided into two bags u]m mi
per unit). One unit of RBC solution &m mL) was filtered with a Now rate
of approximately 20 mi/minute and collected into empty bags.
:\;:;:alum ‘ami ;'mmoma '::nbmg:ration: In the RBC collected in the

were measuy y Biomedical Laboratories Compan
lapan 3:’5 compared to those In the RBC pre-PAF, e i

» Percent removal (% removal) was defined as follows:

« % removal = (mesn potassium of ammuonia value in the RABC trefore use of the PAF
POLALSIIM OF Ao values in the RBC alter use of the PAF) < mean
potassium of ammonia values in the RBC betore uso of PAF x 100 (%)

Methods and Materials (2)

« Erythrocyte damage: In order to evaluate erythrocyte damage, lactate
dehydrogenase (LD) and free hemoglobin were measured by Biomedical
Laboratories Company {Tokyo, lapan). We compared the differences in
erythrocyte damage following PAF using method B aswellasa
transfusion filter (Terumo Corporation, Tokyo, Japan).

+ Preparation of small volume-separated packs: Four small volume-
separated packs {BB-TQO09), Teruma Corporation, Tokyo, Japan) were
divided from 1 unit of RBC using a Terumo Sterile Connection DeqlceAI'I
{Terumo Corporation, Tokyo, Japan). Each pack contained approximately
35 mlL of RBCs. RBCs In three small volume-separated packs were filtered
at a flow rate of approximately 20 mL/minute and collected into empty
bags using method B. One small volume-separated RBC was used as the

pre-PAF control.

aline-filled (A) and a saline-removed (B)

results (1) The effects of s :
sium concentrations

potassium adsorption filter methods on potas

he
d (A) method used in Japan for PAF resulted in
¢, as shown In Table 1. in
g 95.1-96.8% of

hod B method
than that by method A, as shown in Table 1,
. lobin h tocrit levels did not decrease in the RBC solution after
PAF m‘;?\?.u B (RBC #2 in Table 1; pre-hemoglobin: 20.8 & 0.0 g/dL, pre-
hematocrit: 58.1 & 0.0%; post-hernoglohin: 208 & l:li.ttllgidll.s, 5:;:?::;0 rit:
%, N hematocrit leve
58.4 & 0.1%, N= a), while hemoglobin and T ubid %
! llowing PAF methad A (RB ;
signlificantly in the RBC solution fol e A 150 pose-

- in: 19.1 & 0.0 g/dL, pre-hematocrit: 54. A%; -
Lpr;:ﬂ':ﬁl?rﬁ + 0.0 g/dl, pre-hematocrit: 49,6 £ 0.2%, p< IJEDS,INUD-:‘L. o
T;e crfan;es‘ in hemoglobin and hematocrit levels in the other RBC solu
and #3) were the same as those in RBC K2 [data not shown)

+ The standard sanlnw.--if;l‘le|| i
aval of 89,7-93.1% of potass um
:::;T'-paﬂs:ln, the saline-removed PAF method (B) also removed

the potassium. The
was significantly higher

r
using

dsorption filter methods A and B

. assium a '
rable 1 Effects of pota e blood cell solutions.

on potassium r_r,m[,s'nl.r;;tlor\f.

|rradiated RACH3

Irradiated AECHL |rradiated RBC nl

".'l".:ﬂ“ 92.740.1% 43,14 0,0% §.7404%
{muthed A, N= i .
5'“’:;:::“" 6.8 4 0.0%* 9584 0.096* 5.1 ¢ 0,0%
{mathod nN=4)

reant i

& |0 minfl 6T
241 aeitie Ay piesing thienah AT w0 £ 0 ERY

Tha potavaiipn oo

pgpa; fily e dy

respactivniy
L

frutih e ek

o4 D08 W AU i (e

& urhpthard mrrTed

s abtnined i e "

tects of different uses of pot

and saline removed methods on the
cell concentrates

A Ahrabeay b e o) e

AV AR
LR L LT T Sy

Re 5 (2 v ]
Aesults (2) RBC eiythrooyte damage after PAI methods A and B

* Erythrocyte damage, ok ssvessed by lovals of tren hemoglobin and

LD I the RBC, was b
idiby iy Vighet for method | compared to methad A, as

' l-l:':m:-t;. nlrlvl hrocyte damage in the REC using mothod B was
almost similar that of o transtusion fiter
e g M isually used at transtusion,

Table .! Erythrocyte damage in the RBC following use of
potassium adsorption filters using methods A and B.

Irradiated Irvadiated Trradiated
RBCHL R
Sativve-filled movhod (A) method Do =
Pre-PAE
:mmqmm (mg /L) 1241223 423108 WoL0A
A3+ 09 1N3Ae L
o 7 AROL0T
Frew hamoglobin (mgldl) 123404 M08 10nL0s
0 15440 1250 £ 18* N.0L08
Saline-removed mathod (B} method -
PPre-PAF
Free hemoglobin tmg/di) 127211 673408 12.04 04
10 (uny AT.EL0.75 19 S.QI; ; .
hibyeh . 5 | 510400
Free hamoglobin [mg/dL) 17.540.3* #2011 1404 04"
(VY (T7N] 555+03% 1721 454° B0.2 £ 2.6°

RAC: red hlood cell selution. Data represent the means & standard eiron
* 0 p< 0,05 Ve, values from this sample prior to passing through the PAF

Table 3. Erythrocyte damage in red blood cell solutions
after use of transfusion and potassium (B method) filters

(e ———1 : Before filter After filter
Transfusion fiiter
Free hemoglobin (mg/dL) 12.0£0.0 16:5 ¢ 0.6*
LD (Iu/L) 58.0+0.9 £5.0+0,4°
Potassium adsorption filter (B method)
Free hemoglobln (mg/dL) = 105403 13.8£05*
LD (IUfL) 540114 61.3+0.8*
The results are rap of3 pend. & L Dita rep the means £ standard prron.

*1 < 0,05 vs. values fram the samphe prior o patsing through transfusion fifter or PaF

Effects of saline-removed PAF method B on potassium
concentrations in small volume-separated RBC packs

« One unit of RBC was divided
into three small volume-
separated packs, each
containing 35 mL of RBCs,

« The % removal of potassium in
the three small volume-
separated packs was 96.0 =
0.1%, 95.9 £ 0.1%, and 95.7 £
0.1%; respectivew,

| RBC were Firetly divided into two bags

Two unfts o

tffects of different use

saline-filled and saline-rema

patassium from red

« This study was supported by

assium — adsorption filters between saline filled
removal of potassium from red blood

Fomrotmel SaIn winlievia Jhisy

(1]
PR RO, Yk SHIshanlY, Yiike Tohadla, anil Shigelo Mgk

"Depii ¥
t I‘l‘ AL oF Tranafusion Mudietne, Tokyo Mteogpoliinn Bokotoh Hissoi)
HIkal Laboratary, Tokys Metrapolitan Bokutol Hespiial o

.)Ill
Discussion (1) Number of small volume-pack

Pravieus paper; Areh Dis Child Fetal Neonatal td 2004, B9: F182:F183

* Diipta peported Yhat slght and 1
; [ O ks e ndart allerad
Uhowe with birth wielghts = 1000 g and > 1000 N l"‘\(IFI”IU:IV lonle ko

Rocent paper; Areh Dis Child 2012, 97:A84,

L :nll::lll;lr neanatal teansfusion practice has changed due 1 restelelve transtusion
ulidelines, miceo-sampling methods, snd the
v " practice of delayed cord ¢l |
separte recommindations were imade fof infants with bifh welghts rlmr;‘l
* Recuntly, o single unit of RBCs 5 di
vided inte four senall-velum,
wach contalning approximataly 35 mi of RBCs il v !

Discussion (2) To avoid the potassium load

Previaus paper: Pedliateic Anesthesia 2013, 23:1021-1026.

* To twchace potiialum bond during ABE tranfusion, wished RBC have boen used
* Hawever, tew hospltals in lapan have thi atility 16 RARCy.

tool for neonates with n

o Ifs Japan, after priming PAFY with 200 miL of saline; the safing is filled betors use of the PAF, The resubting. desd
werlurve |approxlmately B0 mi of saline| 1s unnncessiry for preterm infants becouss the blood i diluted with

waling
» By removing the saling from the priming, tes with ligurh el
4 i ™ may recelve I ol
vaparsted packs passed through PAFs. i szt i
* We compared the eff of PAF: for E P betwenn saline filled and waline-removed

methods, The sallne-removed PAF muthod was mote effective for remouln

§ potasslym compared Lo the valine-
filled method, as shown in Table 1 2 ’ it
 Tha % remowsl of potassium using the safine-tilled method was likely lower wans due 1o elflutlon by the saline,

Discussion (3) Safety of PAF

. Th:ﬂmrt&mm g:;nage in ::h! Illl!c Feedin fifter
passing throu, using the saline- s
removed mctg';d mi lramlhr to that of T
the sal ne-!lllled method because the —
usi d ’

damag ng the sa
method was similar to that of
transfusion filters.

« PAFs consist of two filters; one filter
similar to transtusion fiters, and a resin
filter that adsorbs porassium,

« Therefore, we believe the saline-filled
PAF method to be safe.

+ Moreover, RBC in the small volume-
e rated pack could be passed through it
PAF, and the potassium concentrations
were removed enough. Tasishisan Her o

Conclusion

*PAF using a saline-removal method was
more effective than the standard saline-
filled method. ;

*The saline-removed method might useful
for RBC transfusion of small volume-

separated packs.

s of potassium adsorption filters on
ved methods for the removal of

bload cell solutions
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Increased plasma Cathepsin S and
Trombospondin-1 in patients with acute

ST-elevation myocardial infarction

Rahel Befekadu', Kjeld Christiansen?, Anders Larsson?, Magnus Grenegard®

‘Department of Laboratory Medicine, Section for Tr

‘ | ansfusion medicine, Orebro University Hospital, Orebro, Sweden,
‘Department of Cardiology, Orebro University Hospital, Orebro, Sweden, 'Department of Medical Sciences, Academic Hospital, Uppsala, Sweden,

‘Department of Biomedicine, School of Medical Sciences, Orebro University, Orebro, Sweden.

Background and Objective

The role of cathepsins in the pathological progression of
atherosclerotic lesions in ischemic heart disease has been
described in detail more than a decade ago.

Cathepsin S (Cat-S) is one of the 11 family members,
which are lysosomal proteases that participate in nume-
rous physiological systems. The expression and activity of
these proteins are changed during various inflammatory
diseases, including rheumatoid arthritis, atherosclerosis.

The aim was to examine changes in plasma cathepsin S
(Cat-S), trombospondin-1 (TSP-1) and platelet function in
patients with ST-elevation myocardial infarction (STEMI)
before and after percutaneous coronary intervention (PCl)

Materials and methods

Patients were divided into two groups depending on
the degree of coronary vessel occlusion: those with closed
(n = 90) and open culprit vessel (n = 40).

..: Cat-S and TSP-1 were analyzed from peripheral venous
! blood samples drawn before, 1-3 days after and 3 months
after PCl using enzyme-linked immunosorbent assay.

" Result.

In STEMI patients, plasma Cat-S and TSP-1 levels were

" initially high but declined rapidly over a period of 1-3 days.
. Although troponin-I were higher (P<0.01) in patients with

' closed culprit lesion, there were no differences in Cat-S and
| TSP-1 levels between the two patient groups (blood samp-
~ les obtained before and shortly after PCl intervention).

However, in blood samples obtained 3 months after PCl,
o plasma Cat-S (but not TSP-1) was significantly higher

©  (P<0.001) in patient with closed culprit lesion. There were
no differences in demographic data, cardiovascular risk
factors, between the two patient groups (Table | and Il)
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Fig. 1.
Plasma level Cat-S in STEMI patients, 1-3 days and
three month after PC|

Table 1.

Demographic and clinical features of the patients
at admission (data are presented as mean values
+ standard deviation).

Number of subjects 9% o
closed blood vessel s
Age, years 71[46-96]

Sex M/F 68/22

BMI 27.3[16.0-38,3]
Smoker % 62
Previous Ml % 12
Diabetes mellitus % 17
Hyperlipidemia % 51

PCI(h) 0.11[90]

PPT 224

WEBC 135

CK 82.8

A body mass index, M! myoacardial infarction, PCI percutanesus coromary
intervention, PPT platelot particle ¢ ian, WEC white biood colf

count, CK craatinine kinase

Blood samples deawn:

prine e PCI days after PO manihs wfter PCI
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Fig 2.

Plasma level TSP-1 in STEMI patients

Table 2,
Demographic and dinical features of the patients
at admission (data are presented as mean = stan-
dard deviation

Sex M/F

BMI 27.3(20.0-45.3]
Smoker % 60
Previous Ml % 20

b el BT o
Hyperlipidemia % 40
PCI(h) 0.15[40)

PPT 228

WBC 101

cK 83
MMW:M-_:. lflnmﬂbrlnunm PCEpOrataveows connarny

e , PPT platelet particle WEC wihite blood vl
count. CK creatinine Kinase.

Conclusion

Cat-S and TSP-1 levels are high during acute STEMI and this may

contribute to new knowledge related to foregoing plaque rupture.

Elevated levels of Cat-S months after acute Ml probably reflect the
severity of the heart disease and may be important for prognosis.

Future studies with large patient groups may reveal the
of Cat-S in myocardial infarction. .

Contact - rahel.befekadu@regionorebrolan.se
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Shortened waiting time of blood transfusion for out-patients by application

QCC technique

Ko-Ming Hou , Chig-Yi Hsu, Hung-Mei Lee, Huey-Ling You, Hock-Liew Eng

Department of Laboratory Medicine, Kaohsiung Chang Gung Memorial Hospital and
Chang Gung University College of medicine, Taiwan,
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Waiting for Doctor's

ransfision

preparation time for transtusion therapy might cause the patients fall into a bad mood that might result in an increase ul' medical dlspuh.:. For
continuous improvement of patient care and under the premise of safety in blood transfusion, with application QCC luc‘hmquc. we have lnFed to
shorten the waiting time of blood transfusion for outpatients and aiming to achieve within two hours, beginning from recipient specimen
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e . Transfusion therapy is an important part of modern medical practice. For outpatients, the physical discomfort and prolonged waiting
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S NS e collection for matching till receiving the blood units at the nurse station of outpatient transfusion.
X, =~ e AR sy,
All related data of blood transfusion from all outpatients
receiving blood transfusion from March 2014 to June 2014, were
) first collected. Using the QCC method, with the participation of
. , nursing department and other related personels, the collected data
E RN DS N (fiHl were analyzed in accordance to pre-testing , testing and post-testing
haadadeny den o aey i phases , including the time taken for blood specimen collection and
: 2 transportation to blood bank for matching, time for testing process in
5 N blood bank, waiting time in transfusion room after receiving the
5 b o LN blood. Different kinds of blood products were analyzed separately
yes Ui RN (Figure 1) to find out all possible factors those might cause
e gt B :,“,.em prolonged waiting time. In l‘ht_? following one year (from July 2014
“ " to June 2015), strategies of improvement were implemented and
i
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thorough

related countermeasures were then executed, aimed to shorten the
waiting time for outpatient transfusion within 2 hours. 80% for non-
filtered blood components (WB, PRBe, SFP, FFP, Cryo and, PLT),
and 60% for filtered blood products (LPR, LPP).

As shown in Table 1, a total of seven main possible causes of
prolonged waiting time were found after the initial data
interdepartmental

improvement were implemented and related countermeasures were
then executed (Table 1).

analysis.

discussion, strategies of

Table 1: strategies and countermeasures are executed

Responsible

site Causey

Strategies and countermeasures
executed

Prosteating phae

Long wiiting time lor

flood semping Lcs simple eolleetion

coufpey

rlml transpertation

reseription veder
Ounpatient — lecinlon after OPD
Aepartiyy Inspection snd (he resuli

oot ilevised fiists
]

minutes o 89 minutes.
Post-testing phase (From hlomd bank to transfision) |

Far non- filtered Blood
shorteted from 15 mi
blood producs:
mitmites to 30 iy

Al aehievemeony;

hivwrs:

For non-filtered
For filkered hlood

Citpatients transfusion orders e processed

Immedintely on reeeiving s caes fiom Emergency
Departmimy

As for atialogy oul-patbents, blood trunsfusion oriler
presaribed bolorehand s the s OPD. Blosd
smpling for crosssmatching can e safmipled ut the
e time for other foflowsip blood nesty Itore the

preseit OPD

Waiting time after execution of related countermensures:
Pre-testing phase (from blood specimetis collee
Blond bank) :
For non-filtered blood products -
shortened from 77 minites from 1
hlood products - The average time was shiy
79 minutes 1o 30 minutes,
Testing phase (Processing time at blood bank )
For non- Altered blood products ... The
incrensed from S8 misutes from 1o 70 m
hlood products: The Average time was inoreased from 83

tion 1ill receiving in

- The average time was
0 27 minutes, For filtered
rtened from

AVEINEe 1IMeE wag
inites. For (iltered

I product . The average time was
nutes from io 12 minutes. For filtered

The average titme was shoriened frosm 32
e, (Figure 2, 3 and 1)
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Plovod produets < 47.7 before and 718 after (-
produet: |81 betore and n.mm&r* (‘me 1)

Other simultaneous

Arrangement for irradiation
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Urgent transfusion of blood product
Figure 1: cause analysis - Fishbone Diagram.
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Figure 2: Waiting time improvement for Non-filtered blood components after QCC
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Genotyping of Mi? |

BACKGROUND :

In Taiwan, Miltenberger type Il (Mi.lli;
biood types. GP.Mur has the highest fr
occcurrence is 2-7%. Anti-"Mia™ is one
react with GPMur and other types
intravenous hemolytic transfusion reacti
of the fetus and newborn (HDFN). As the
antiserum for detection of Mia refated an
methods could aid in typing of the GP.M:

METHODS :

Polyclonal anti-"Mi®" serum was used |
sampies wilth Mia related antigens. Wik
of the positive individuals were collected
using QlAamp DNA Mini Kit (QlAgen ¢
Genotyping was carried out using RBC-
Kit (inno-train Diagnosuk GmbH, German:

RESULTS ©

serum. Genomic DNA samples of these
extracted ana tested with genotyping Kit. 4
have CPMur gene. 29 samples with ser
have concordant results of aenotyping
genes. By confirmation with genotyping,
m samples typed with anti-N are tat

CONCLUSION :

Results of serological typing and genotypi
concordant, indicating molecutar typing
entification of  biood lypes wilh  in
antiserum, Furthermore, molecutar typing
confim serological results. and samy
antigens, mm type patients who rece
Soroiogical typing and discover possdia *
the cases of anti-N reacting with GP Mur
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INTRODUCTION

The functions of blood are indispensable to
maintaining life
Since blood functions can't be completely
substituted in the present, it 1S in many Cases
impaossible to administer medical treatment
without transfusion therapy
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The Japanese Red Cross Society has been
implementing various types of tests to Increase
the safety of blood transfusions.

However these safety procedures are not perfect
because it is possible that the incipient virus will
slip through the test.

As a result, the Ministry of Health and Welfare
recommended the safety measures indicated
below in the “Guidance on the implementa 0

of
transfusion therapy”. a

-

“Guidance on the implementation
of transfusion therapy”
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Bfforts to test for apecific infections (HBYV, HOCV
HIV) before-and-after blood transfusions
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Problems & Examination

% Most pathsnts didn't recelye the tests

§ We guntsed that we need to tell directly their
doctors about the necessity of the infection tests

We started to distribute a nutice about test infections
after blood transfusions 1o their doctors when they
cami ta our hospital
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When do they come to our hospital?

We checked the next appointment of each patient

- m 2
= next i next = next
appointment appointment appointment

— _SSRy

0 2 e
.0 next = next next

appointment appointment appointment

T

It was so hard work...
To lessen work
+ We used a DWH* to make 3 list of outpatients. \I
« We searched for patient IDs that ‘; :
received blood transfusions
on the list using a spreadsheet. 5678 z
455578 z

Patients that recseved transfusion #=

*WHI Dtz Wars House ) System that store data of slectronic medical recards.

can use DWH to distil specific Information from huge

tests after blood transfusions
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« Group A : Patients that received infections tests

‘ (they came to our hospital after acute-phase

| treatment)
« Group B : Patients that received infections tests
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sl after acute-phase treatment)
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We thought that we should check them after being
rransferred to other hospital, and the percentage of
patients who receive the tests should increase.
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Genotyping of Mi? Blood Type in Eastern Taiwan

- . ~ ;

Yi-Lun Chen', Chu-Fen Chang', Chun-Hung Chol
INWMHIHHW”Iﬂ|»”HWJ“HV?WP”HIHU.NMWHHHHH'[IHPJLHIHHQU”JL
Lepartment of Hematology & one ology, Mennonite Christian Hospital

BACKGROUND :
In Taiwan, Miltenberger type Ill (Mi.lll; GP.Mur) is the most important blood type other than ABO
bIood types. GF.Mur has the highest frequency In Southeast Asia. In laiwanese population, the
gccurrence is 2-7%. Anti-“Mia" is one of the most frequent red cell alloantibodies (1%) and can
react with GPMur and other types of Miltenberger antigens  Anti-“Mia” ecould cause acite
intravenous hemolytic transfusion reaction and is related to hydrops fetalis and hemolytic disease
of the fetus and newborn (HDFN). As there is no commercial
anuserum for detection of Mia related antigens, molecular
methods could aid in typing of the GP.Mur.

METHODS :

Polyclonal anti-*Mi@" serum was used to screen red cell
sainpies wilh Mia related antigens. Whole blood saimpies
of the positive individuals were collected for DNA extraction
using QlAamp DNA Mini Kit (QlAgen GmbH, Germany).
Genotyping was carried out using RBC-ReadyGene MNS

KIL (Inno-train Diagnostik GmbH, Germany).

RESULTS :

72 samples produced positive reaction with anti-“Mia”
serum. Genomic DNA samples of these individuals were
extractea and tested with genotyping kit. All the 72 sampies
have GP.Mur gene. 29 samples with serological typing all
have concordant results of agenotypina of M, S. and s
genes. By confirmation with genotyping, 8 (72.72%) in 11

positive samples typed with anti-N are false positive due to
GP.Mur.

CONCLUSION :

Resuits of serological typing and genotyping of GP.Mur are
concordant, indicating molecular typing could assist in
identification of blood types with limited source of
antiserum. Furthermore, molecular typing could be used to
confirm  serological results, and samples with weak
antigens, and to type patients who received transfusion
recently. Most Importantly, genotyping may confirm
serological typing and discover possible false reaction like
the cases of anti-N reacting with GP.Mur,
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NPEI:EVALENCE OF THE ANTIBODIES OF THE
HISTO-BLOOD SYSTEM - FORS SYSTEM "

Fermando Mendes' Carloa
" Jeaus'! Camil
Mh.luln! Heane'| Clara Rocha®; Nadia Osério'; Ana Valado'; Armando .
Wnamedcn Do (% iLola SBvensson’ ! Canelro’; Amténio Gabriel' . y
B DUNAD- S \ Wafa Abu 8ibat, :
e e e e e céﬂﬁ

i Camptwnamary g Chamistry and Tranafusion Madicing, Batsgrenth

- y Hosgiial, Crathartury,

Ciameben Homie 8T Liniverwnecy Ofetes (UML) Codrmibrn. Codmben. Pocugel  “dedivel Labormtory Bokens
Connibrn. Portugel, Deparimiant - ALGuis Liniversity, Abu Di, Paeating, "Biood Bank Bendos -

Define strategles for search a
nti-Forssma
n arjtlboc_iy and study the frequency of anti-Forssman antibody in a Portuguese blood donor lati
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Figure 2 — Anti-Forssman antibody muuo:“ ;nm S e negative
Figure 3 - One
between genders (male — normal line; female — dashed line), for the oaunln:::‘n.u-w::(md and
at room temperature (A) and 37 *C (B). P-value <0,05. 487 sample were positive tnn}onl-

This results are very important to the investigation of this new blood system. We can conclude that the sheep RBC can be used for the screening of
human anti-Forssman (Fig. 1). Anti-Forssman Ab exists in a higher concentration in females than in males (Fig. 2) The frequency of anti-Fs anﬁ::d \
is undoubtedly very high in this blood donor population. In 468 Portuguese samples tested we found one without the presence of the nntly-
Forssman antibody (Fig. 3). In the literature is referred that only three English families express Eorssamn Antigen, without the anti-Fs, and it might \
be possible that we found a Portuguese person without this antibody. O asults s : gvalence g phel l 3, &
Mﬂmf_mg_ﬂ_lmm. As future perspectives we pretend to study the RBC of the donor that lacks the anti-Fs Ab and him family in order to l
clarify if they are FORS positive and which impact these Ab can have in medicine transfusion.

| 1
| TS T T
Sheep erythrocytes Plasma from Apae individual was used as negative
' were washed 6 times control and anti-Fs (M1/22,25.8HL cell line supamatant)

mdiwﬂnwtxmmmuudumdﬁumw

i and suspended at 0,8%.

ch as ABO and Forssman, but this expression is different between them. Forssman Ag
may also act as

(Ag) on RBC, su
0s, but some publications claim an involvement in human tumors. Fs-antigen
a possible barrier for transfusions and trans-plantation. |

Many living beings express specific antigens
l has been seen as an animal Ag since early 190
| receptors for certain pathogens, emerging naturally antibodies. Anti-Fs Ab maybe

were reported with an ABO subgroup called Agse-’ \

| In 1987, three unrelated English families
on pattern of the RBC. The lectin Helix Pomatia (strong reaction), \

|
The Agse positive family members showed a divergent antibody and lectin reactl

i polyclonal Ab anti-A (weak response) and monoclonal Ab anti-A (no reaction), suggesting 8 controversy.’ |
| gvensson L. et al (Institute of Biomedicine, ry medicine, LU) found evidences that resulted in the conclusion that the |

GU and Dept. of Laborato
| subgroup A, should be abolished and Instead a new histo- ccepted by ISBT 2012 as blood group ]

blood group: the FORS blood group gystem (a

gystem 31) was established.?
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' In this frequency study of human anti-Forssman Ab. KODE™ technology was Uus
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ABO Blood Group, Secretor Status effect fungal Infections in

Diabetes Mellitus
4
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Diatsaten Morus (DM) 8 8 COMMON dissans and the incident I Noreasing. DM I8 & group of metabolic dissases chamcterized by hyperglyoaamin resulting from defects in insulln seoretion, Insulin sotion of both,
This vacdes from suloimune destnation of pancress -oslis with conseaquent insulln deflclency (Diabetes type 1), to abnormalities that resull (n resistance 1o Insulin sotion and #n Inadequats compensatory insulin

socreior reaponss (Disbetes type 2) (1.2].
Thesa patients can have & high morbidity and moraiity with consequent quality of life decrsass. Uncontrolied diabetes pradisposes to a variaty of suparfiolal and systemio infeations (3,4), Ona of tha possible causes
ummmummmmnulmmum-mmwwmmmmwmmm-m-mmmlnmmmwm-mdmﬂm |
to diabatic when companed with non-Siabetic osiis (8], .
Saversl studies ave sHown & assockation betwesn the genatioally determined inabiliy 1o secrete ABM antigen (Ag) and the susceptidility to certain infections. It in thought that non-secrating diabetic patients are
o prone 10 the accurrence of fungal Infections [6,7). The pressnce of the Ag's In sallva may form a barrier against axtemal pathogens (n ganeral and pollutants. Therefore, It is speculated that the expression of |
ABH Ag In saliva might interfare with the binding locals of the microorganism 1o thelr receptors, and then intervena In the develapment and prevention of orsl Infactious diseases (8,9).
The adhvesion of the mioroorganism to mucosal, not only depands of ihe seoretor status, but can Also depend of the immunaglobulin A (IgA), The main biological function of IgA is fo protect against Invasion of migro-
rpanisms such Bs bactera and viruses at mucosal surfaces, Inhibiting the adhesion mechanism of these to apithelial cells [10). Low levels of IgA can leads to atrophy on the secratory mucoss which can decroanes
the capacity of secretion of IgA that leads 1o alterations (n the local Immunity, esulting In a increasa in mucosal infections [11].
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Haamolytic disease of the fetus and newbom (MDEN) &

inues to be a complication of sarly life in the newborn. Prophylaxis by sdministration of anti-D Immunoglobulin Ig@ o Rh D-negative

pragnant women at 28 weeks gestation and postpartum (s stendard practice and the study of Irreguiar antibodies of all pregnant womaen has contributed to the detection of other antibodies ce-

pable of inducing HDFN

Aims Material and Mathods
® m“h w m_ m 1 This wan a retrospective study TOBT sampias from pragnant
women should benefit with prophylactic ad. women and 8808 noonatal

MGINNMMM samples during 1’ ' B two year parl-
s woll % the early detection of matemsl = ";' -f?_

o at risk of inducing & HDFN. Since we have-
MM“M*“R‘. with this 3 Antibody screening was performed using plesma from preg-

2 We reviewsd (he positive resulis of Indirect Antigiobulin Test and

Direct Antiglobiulin Test

Ffﬁ'f.? b 1

4 Antibady identification were parformed using an 11 cell

study we aim (0 analyze and clenly the preva: nant women and testing againat 3-cel| scraening cells - ID D iD-panal in |AT and enzyme.
of o) | aCall 11111l using gel technology |D-Card “Coomba Anti-igG".
l‘_"—" .l!lﬂ_lﬂ wioimmunization and HOFN S AR .t A &
In Cataionia and Spain | g e i‘ I*! .! Jﬁ ! 3 m
- — Table I: Distribution of specificities of alloim-
53 Antl-D titulation T R IOGE O TR 11 Table i Antibodies and respective impact on newborms, —
oo | | munized mothers with multiples antibodies. Thration
:m ek Impact on Newborns
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Discussion

HDFN s & dissase with a low pravalence (1 in 1500) in Spain, similar to what was previously reported in the Spanish literature of 1 par 1000 live births. One of HOFN cases detected by ant-D
was from an emigrant. This case debuted with high titars (512) before the 28" waek of gestation and comesponds to iscimmunization by the Rf D. In this study, the most frequanty detected al-
foantibody laboratory was enti-D (58.24%), These m have gretest clinical impact, with the pecularity that 98% of cases wers low iters of ant-D, associated with the history of admin-
most Important are, apart from O, the antigens C,.6E, 8 l_{ﬂ. Dufty and Kidd Ag also have clinical significance. The sacond Ab:In frequancy was anti-E (8.9%) with low titers (<2) was pregnant
D positive. The third most frequently detected Ab was anti-Kall (7.7%); pregnant women were D positive with initial titers 84 to 1024.

The acid siution tes! clariied the cause of hyperbiirubinemia, elutig with pasitve nt-DC with ant-D (1/84) ant 8ntC (1/1) ties, excluing 8n-G. Regarding the Rh group of infants. the pro-
portion of Rh positive fetuses bom to D negative methers negative s greatsr than what s described: n the Caucasian population |t has been reported that the frequency of fetal D negative is
40 % of cases, while in the study we found only 26% of D negative fetus. This difference can be attributed to the variabie gene frequency of D in our study population data show & high amount
of mothers from Esstem, Afican and Geniral American origin, Regarding ABO Incompatibisty, a small proportion of newboms was detectsd with positive DAT (3.18%) among 3,128 bifths.

—= Wa can conclude with our study that HDFN s detectable In a stable fraquency, with 1 in 1800.

::»'Mﬁ!awohund|simhuudauomwnuﬂomll-n.ohnutiolrmmnnﬁbuhcuulnmmnplumnmmpond-dwmmwommgmmﬁhlmm The rest of anti-D Ab detected
in our study are passive Ab, IgG remainders of the administration of anti-D prophylaxis.

=% Most Infants with 8 positive DAT were ABO incompatible.
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sensitized Rh negative mother with fetus which had Rh positive or unknown father la more reanonable
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Introduction

ORI st cells Isolated Trai Puman bone ma
L reduiremients for v use
it i Dasal tedigm with the
e uate for dindcal use: high o
Do avabded for clinkcal applications. X oo -free supplements Particuiarty Buiman platelet lysate (HP1
B ety dorbved by oned anion] disrim

The whole ol growth promoting faotors

Aim of the Study

Genprally BN RSUSS expanson protocols use culture medin supplemented with FBS, Doe to the hi
Muedicines Agency. Because BM-MSCs internalize xenogenie proteins a Bigh wmounts, there 15 an o
PRULIC sUCCess, In view of these constdarations senceenicfree culture conditions appear desicablo

Platelets andd their derivistives, i particular HPL, ha

FBS. However, It has became necessary to standardize the process of production, and to Investigate and understand the impact that all the components of the HPL would Kave on the BM-MSCs, This understanding
would pllow for the choosing and use of cells of known chinracteristics based on thelr final clinteal purpose. Based on these considerations; we have designed a production process to ablaining HPL and we have

Materials and Methods

I our laboratory we developed two different methods to obtain HPL, both using buffy coats (BCs) as starting material. BCs were obtained by centrifugation of whole blood donations, In the first methad a variable
numberof BCs (from 4 1o 7) were pooled and resuspended in a volume of AB plasma to obtain a range of concentration of

1.5-2

With experience; and basing our methods on literature, we tailored the procedure in order to standardized It, and to obtain a greater number of HPL'S aliquots. In fact, in the second method BCs were processed wi
thin 24 hours from the withdrawal. HPL was produced using pools-of 5 BCs; 8 pools (each one obtained from 5 BCs) were then pooled, washed and resuspended In AB plasma to obtain a range of concantration of
1,5:2,4 %10 plt/pl. Suspension was frozen and thawed for three conseciitive cycles and treated as described above

The effects of these HLPs produced following these guidelines were evaluated on & BM-MSCs cultures, at the Cell Factory Meyer. All batches were monitored for cell proliferation, morphology, Immunophenotype,

differentiative tapacity and immunomodulatory activity.

Results

TAB. 1: batches obtained with first method

HPL BATCH N NUMBER OF #ls PLATELET NuMBER OF
ASSTMALID CONCENTRATION ALHIOTS
ORTAINED
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ML prodits and o, the W MSCR manutactuetng for dlinfoal ue stould comply with the pringiple of Good Manufactunng Practices (GMP). AM-MAECs have baon historieally
ST OF Fetal bovine soram (F0S5) as o soures of growth fctors, rlsing coneers B salth due to tis possible ditfusion of dison:

Wt wariabality, cisk of contamination wWith infectious apents and potentinl for anaphtacte reactions, Thus, FRS I8 rated it Gty by the Eurapean Madicines Apency and should

ol platelet concentrates via trooring and thawing Subseguent centrifugation separates the plateler debils from this Aupernatant containing all Biaactive platelet factors
o Doing establishod as a sate and efficient BNVMSCs cultiir supplement for robust BM-MSCs cultivation: The large-seale production of well-harmoteried madin SUpple
ments is exsantial o maintain the celtular qualities required for W intended <inleal APPBCtion and i tisks of adverse evints

th tisk of contaminations (virus positivity reparted to be as high as 20-508), FBS is eritically tated by the European

eady been considered as drugs and there

2.4 X 10" pit/ul. BCs were used 24-48 lours after the withdrawal, Platelet were separated from BC by using an automated system, The product was frozen at -80°C then thawed at 37°C and centrifuged to remove
platelet membranes. HPL was finally collected, aliquoted in bags (25ml) and cryopreservad at -80°C untll use.

MO Ay, ey min e, Inaly

- Byawedd tharagy of numerous diseases, BMOMSCS as advintad therapy produety rust satidfy all
o BG T weveral dissdvantages that mgke it

) have b developed for clinical spplications, WPL cantalns all factors plitelots are compasad of, and thase can

dediviinal vlsk of allergic teactions, FBS immunogenicity has already been demanstrated to compromise the thera:

tare produced lollowing registered procedures, offer no doubit Important advantages s potential substitutes for

With the first method we obtained 11 batches of HPL. The number of BCs
used for each HPL is variable from 4 to 7, the platelets concentration was

between 1.54 and 2.08x10%/ul. From each batch of HPL we obtained from 2 '

to.6 aliquats af 25mi.

TAB. 2a: batches obtained with second method
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With the second method we olitained 4 batches (LP1, LP2, LP3, LP4) of HPL.

FIG. 1: HPL induces morphologic changes on BM-MSC
Fig.
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FiG.3: MPL does not affect the immunophenotype of BM-MSC
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TAB. 2b: batches obtained with second method

W  ToTALN OFRc:
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With the second method we obtained 4 batches of HPL This method is more
standardized than the first one: all the batchs were made using a total number of 40 BCs.
The amount of aliquots we got was from 21 to 25 [each of 25ml)

FIG. 2: effects of HPL on BM-MSC proliferation

MSC proliferation
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FIG.4; HPL does not affect the
differentiative potantial of BM-M5Cs
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Introduction

3 B Blood transfusion is a life-saving medical procedure and blood prod rets aresn p

ctsareaprecons | g

o resource from voluntary donors. Health professionals should be responsible for ensuring ﬁw-‘mmﬂﬂl'd’m i ﬁ'ﬂﬂjw |
sufficiency and quality of the blood transfusion. Therefore, this study investigated the iwﬁﬂﬂlﬂﬁhﬂdm“nﬂu

causes of blood components wastage and developed strategic interventions for unneces-

sary wastage.

._ i ¢ N B X faterials p - R thiods — Ihepm'alen cmwdmmﬂhm]hﬂd-
ehod . - e 1200 ek Al 10 p-ushsin e+ B
| \g | ' The study was conducted in a 1,300-bed medical center that issued 76,461 units blood oA Lerrospedely e frathi oreming et e

components, including red blood cells, platelets and clinical fresh frozen plasma. The | st Chiﬂesimisalfnhhh&iﬂescrjpm;m'n,
causes of discarding blood components were analyzed in 2014 and several interventions ﬁiﬂ?’ifdaﬁeﬁgﬂrfs basefmﬁ@ﬂm "
! EmEveen tafuog

were implemented. The post-intervention discarding rate was analyzed in 2015 to monitor

il Ilmm

the effectiveness of interventions.

TAB. 2b: batches obtained with second method

R Rese PN

ﬂ:‘]w Viw
. . R B : 0 '
The blood component discarding rate in 2014 was 0.21% (167/81,597), which is higher |4 Mgy,

than the threshold of 0.20%. The discarding rates showed that 0.04% for red blood cells :I'I“ﬁ’“'l%kl7},f“m’/u. Tk Mogf ]mz ﬁeﬂh’ﬁzﬁ”
(15/37,896), 0.10% for apheresis platelets(5/4,798), 0.30% for plasma (53/17583), and :'7%'1.A%L’%‘.im_g%nﬁ.“ iy tly, iy g
S S RS 0.54% for cryoprecipitated AHF(88/16184), respectively. The causes of discarding the By, T ) & a],a%;m %
- blood components were categorized into the aspects of patients (58.1%) and health profes- ‘ Ia“ﬁ'M]&,FE;%“T%GdI.ES aﬂﬂaml'ﬁu{ﬁes Wer r“ GL '
sionals (41.9%). Improvement of the patient's conditions and death of the patient were the :ﬂﬁmqpm '{!thu aﬂw | H%ﬂ%(
reasons for discarding blood components. However, the reasons from the health profes- "“hiinggms‘:_mﬂn Bﬁam I 'nhjﬂ 4y m]i“ifﬁjj '
sionals were expiry, improper transportation and storage. Several interventions We.re de- m‘“wq“dmu, ys i n “ﬂeﬁ%k,% .“ﬂ )
veloped to minimize the unnecessary wastage from health care providers, including ) lf:%ﬁyﬁ "'1.1- ‘ﬂna;u ) My -.is [28‘8% M}%H
posting storage policies in nursing stations, b) affixing a note with expiry date and storage .&!Ml‘t-ic%"i '. {“LS g hsmifﬂts mﬂ !
conditions on blood components, ¢) holding on-site education sessions for health profes- M‘ m ‘6;16"“ bl ,3 (30'51&'“ |
sionals, d) designing transportation carts for transferring the blood components. 1&15{%‘1%5«1%v (:Iefleda”&a .*TZ U ﬁ&qnber‘ ! |
W  Page
: The post-intervention discarding rate in 2015 decreased to 0.15% (130/87,936), thus 24" ”]ﬁTJ?:dles‘&trmgﬁnﬂf :
saving 36.7% of discarding expenditure, compared with that of 2014. mm%l r%ﬂ |
"lli
for the F‘é‘i’
| Enhancing awareness of blood coml."’“.““"t wastagl‘.“’“’ a::‘:m“[":::;' ::ll:c:; be | I‘J'
entire transfusion team, Through effective interyentions. | “i‘!‘ .‘f:nl

minimized.
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Alloimmunization after exposure to red cell (RBC) alloantigens depends on genetic and
acquired _patientmlated factors, dose and route of administration. Previous studies indi-
cated that the rate of alloimmunization in chronically transfused patients was as high as 60 |
percent and specificity of alloantibodies varied for different regions, ethnics, and diseases.

The study aimed to investigate the prevalence and type of unexpected red cell antibod-

ies in a medical center with more than 1,200 beds. A total of 39,102 pre-transfusion re-

e ot wivondocted o Lk el et 7

cords from 2012 to 2013 were retrospectively reviewed for antibody screening tests at the

facility in southern Taiwan where Han Chinese dominantly inhabited. Descriptive statis-

2o a2 M X R ot i ot |
PN . (0 |
Qe

- oy

tics were applied to determine the figures, based on the time interval between transfusion
therapy and antibody detections.

The antibody screening test revealed positive in 337 of the 39,102 patients, indicating
the overall alloimmunization rate of 0.86%.
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Table 1: Hemolysi

Day after collectis

was anti-Mia (47.7%), followed by anti-E (20.8%), anti-M (6.2%), anti-Lea (5.0%), anti- ‘i .
Etc (4.7%). Additionally, 49,6 %, (167/337) cases with alloantibodies were first identified :f:'
after transfusion in this facility, Major antibodies detected after 7 days of transfusion in- o
cluded anti-Mia, anti-E, anti-P1, anti-Jka and anti-Jkb. Within one week, antibodies were 2
found in 9 patients (5.4%), between 8-60 days in 48 patients (28.8%), between 2-24 ekl
months in 59 patients (35.3%), and more than 2 years in 51 patients (30.5%). Further-
more, 84 cases (50.3 %, 84/ 167) of alloantibodies were developed after 2 units packed RBC
administered and 76 cases (45.5 0, 76/167) were detected alloantibodies after more than
3 units l.’aCkEd RBC administered. Seven cases (4.2%, 7/167) did them after 1 unit of
Apheresis platelet was administered.
Figure 1. Percentagey O Various Alloantibodies ::Lnl;;t{h i;r'nm‘. (0 Detect Alloantibodies after RBC Trapsfusion
Plat
tion 0fei:lel:;:;:'::::,:t:;:“;‘aining small \:nlumt‘ of red blood cells eap stimulate formay-
t"““ll'uslnm % The alloantibodies develop on the fifth day at the earliest post- i —
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The FORSSMAN antigen, discovered in 1911 by Johann Friedrich Forssman, is ex i |
. \an | . " pressed in erythrocytes, cells and organs, The antibody (Ab) anti-FO )
significant role binding complement and it could probably cause intravascular lysis of transfused FORS-positive red blood cells, Some nu{horn L::p:m 1:351 E:Yu::i':j;r ]

(Ag) might have a key role in carcinogenesis. According to several studies the FORS antigen is present in gastric, colon, and lung cancer and its expression in tissues

omk! be ml,:cd with the antibody tit?r in patient's plasma.' The anti- FORS titer is influenced by some features as age, sex and in cancer patients; also influenced by
the histologic type of cancer. The Anti- FORS may function as anti-tumour Ab, this was recognized due to the decrease of FORS Ab titer caused by the establishment of

anti- FORS - FORS immune complexes through the absorption of FORS Ag shed by the tumour, Therefore, serum Jevel of FORS i '
it e b - ! Ab could be used clinically to control

The presence of FORS Ag was conclusively verified by Ono et al in the cytoplasm of colon goblet cells, especially those in the transitional mucosa adjacent 1o careino-

ma’

Nowadays, the numbers of new cases of cancer increases, tuming it into a major public health problem. It's expected to be the main cause of death in the next few years,
According to the latest cancer statistics, lung, colon and gastric cancer are amongst the most frequent new types of cancer.

Aim

Our aim was to study 20 cases of colon cancer tissue in order to identify the FORS antigen expression and compare it in normal and neoplastic tissue.

Material and Methods

20 fresh surgical specimens of colon (7 female and 13 male) were collected at Centro Hospitalar e Universitdrio de Coimbra, Samples from neoplastic tissues were re~
moved together with the transitional mucosa, All specimens were fixed in 4% buffered formaldehyde during 24 hours, processed through alcohols and xylenes and em-
bedded in paraffin. All tissues were classified using TMN system, histotype and stage grading according to the Classification of Tumours criteria.!

Results

The results of tissue subjected only ta antigen retrieval showed diffuse nuclear and cytoplasmic unspecific staining both in normal and tun
ing with prior alkaline hydrolysis (potassium hydroxide) we were able to remove some unspecific

staining as shown in figure 1.4
plasmic staining. After perform
However it seemed that the ¢

fssue were immunostained but at high magnification we clearly see that there is nOspeg

W

ot tissue without background
ng without evident cyto-
iminate unspecific binding,

mistry with previous alkaline hydrolysis and neuraminidase digestion we were able t _
iy aining of the goblet cells.

* Without previous Alkaline Hydrolysis %" Hydrolw

treatment . r
Dlm >
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Discussion/Conclusion]

We believed that was required to &
formation of the antigen-anti complex.
mucosa adjacent to carcinoma, an

xecute antigenic recovery as it exposes antigens that may _ d b i
"gPrevious studies demonstrated the presence of Forssman antigen in cytoplasm of colon &

I%m |- Anti-Forssman labeling with rat monoclonal antibody Forssman (DAB, 100x).

i -
ocked e fixati t'nﬂnﬂdng.pouihlemdimpmw.-ﬁe
were blocked by the fixative agen s
. L . . = lwe.m\.
masking the Forssman antigenicity.” Due to that, using neuraminidase £
% ing pattern in 16 mphlﬁymﬁm the inability of the

- is endorsed to glea . B i s concentration. It is al-

me;ﬁrzﬁ::mifythel' Jsman antigen of the insbility gfmm?ﬁ ure ¢ be used as antibody without sny § mlll 1
so considered that the cell culture supematant, Used as primary antibocy, $ho & e rds a0 di disease stages and health pro-
g S Vuhrer, the various associations found between blood group glycans and e v Jie metabolom=
Aocating o Vikor Dot i o s i o he Tl f ez medi Mt S0 S0 et rerg
_ igen information may offer : : d dis .d to mark different types of cancer in

ics and glycomic data containing histo-blood group antigen i/

al. hypothesi

orderwincreueanimmmmponseagainstmﬁspmmhaﬁdaﬁ_ ‘5
Therefore, we think that it's particularly significant to keep the study of thisEy

of this histo-blood group.
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Evaluation of a Novel Red Cell Storage Solution
by Hemolysis and Antigenicity of Red Cells

Chun-Chang Lee!
Blood Bank, Department of Clinical Pathology, Cheng Hsin General Hospital, Taipei, Taiwan'

Background & Aim

Storage of red cells causes a progressive increase in
hemolysis and loss of antigenicity. In spite of the use of
storage solutions for storage and filters for leucoreduction,
certain extent of hemolysis and loss of antigenicity are still
inevitable. In this study, we evaluated a novel red cell
storage solution by these parameters.

Materials and Methods

Two sets of antibody screening cells of the same lot from
Formosa Biomedical Technology Corp (Taiwan)were
evaluated. One set was stored in the original solution and the
other was placed into the novel storage solution. OD540 of
the supernatant was used to evaluate hemolysis.
Agglutination by antisera was used to evaluate antigenicity
in subsequent storage. The antigenicity of the Rh, MNS, and
Mia antigens were evaluated for 10 weeks. The other
antigens (Kidd, Duffy, Lewis, and P1) were evaluated for 19
weeks. To avoid fluctuation in storage temperature, antisera
were dispensed in advance as aliquots. To analysis the
strength of the reactions, we used the scoring method as
described in the Technical Manual of the AABB (4+ =12,
3+= 10, 2+=8, 1+=5, w+=2, negative=0). The scores of all
the blood units tested were added together to obtain a score.

Hemolysis (ODyy,) progressively increased with the storage
period in all the stored red cell units (Tab.1, original and
novel solutions). On day 61 of storage, the hemolysis was
slightly higher in origin as compared to novel (Fig.1),
Antigenicity of Rh, MNS. and Mia was compared for 10
weeks (70 days) and no difference between two sets was
found. Antigenicity of Duffy, Lewis, and Pl was not
different between two sets for 19 weeks (132 days).
However, antigenicity of Kidd in the original solution
dropped over time. From week 10, Kidd antigens became
weaker and from week 14 (96 days) they’re almost
undetectable in the original solution while antigenicity in the
novel solution remained the same through time.

Table 1: Hemolysis in two RBC preservative solutions.
Hemolysis (ODsy;)

Day after collection  Original Novel
0 (.06 0.00
28 0,12 0.03
61 0.31 0.11
70 0.42 0.15
83 0.60 0.31
96 0.79 0.49
110 0.92 0.72
122 101 0.89
132 1.08 0.93

Compassionate Heart, Dedicated Care

Fig.1. Comparison between original and novel solution.
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Table 2. Changes in red cell antigen reactivity for screen ells

during storage with various preservative solutions

Stnrng_e_i’erind 10 weeks
Component Screen 1 Screen 2 Screen 3
Preservative solution Original Novel Original Novel Original Novel

Rh anti-D 5 8 2 2 2 2
anti-C (1] 1 5 5 5 5
anti-E 5 5 0 0 0 0
anti-c 8 8 1] (1] 0 1]
anti-e 0 0 2 2 2 2
MNS s-nli-s 8 5 5 0 5 _IJ 0
anti-s 2 2 5 5 5 5
anti-M v 5 2 5 0 0
{)l?r - anti-Mia _fl 0 2 __4 0 _;I
SI'::I:EE 14 weeks 19 weeks 14 weeks 19 weeks
Component Screen 3 Screen 1
RESSCIVRUYE oy totnal. Novel Oviginal Novel Original Novél Original Novel
solution
Duffy  anti-Fya 5 5 2 2 / !
anti-Fyb 2 2 5 -]
Kidd anti-Jka 0 5 0 5
anti-Jkh 0 5 2 5
Lewis  anti-Lea 5 5 5 &
anti-Leb / I / [ 5 5 - 3
P i / / 5 8 5 5

Note: scoring method, 4+ =12, 34= 10, 24=§, |+=58 wi=2, negative=0, /= not tested

Hemolysis and loss of antigenicity of the red cells increase
after long period of storage. The novel storage solution has
better ability to keep antigenicity of Kidd. The use of this
novel storage solution may extend the shell life ol
commercial sereening cells in Taitwan thus help to retain the

avatlability of Mia-positive screening cells

-

-
-
-
-
-
-
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Frozen Platelet Rich Plasma Activity To Detect growth factor Concentration

(==
_ I
IDepartment of Laboratory, *Department of Orthopedics, }Nursing Department, | T
National Taiwan University Hospital, Shin-Chu Branch, Taiwan | !
Hsin-Chu Branch
Platelet-rich plasma (PRP) is an autologous concentration of human platelets in a small volume of plasma. it is also a concentration of the 7 funda-mental protein growth factors
include the 3 isomeres of platelet-derived growth factor, 2 of the numerous transforming growth factors, vascular endothelial growth factor, and epithelial growth factor. Platelet-
rich plasma (PRP) Commonly used to treat tendon injuries, including tendonitis, tendinopathy and tendinosis. Purpose: For improving the utilities of platelet rich plasma (PRP)
and decrease the withdraw blood sample times from patient, we disclosed the PDGF and EGF concentrations observed activity of frozen PRP. Methods: We using MVon
lymphocyte separation medium (MV-PRP02) for concentration the platelet. The platelet count used by CBC counter (Sysmex XT-2000i). Aliquot of stored plasma (at -80 C)
and thaw at room temperature of our study group was used for assay of plasma platelet-derived growth factor (PDGF) and epidermal growth factor (EGF) using RayBioR |
Human EGF ELISA Kit (RayBiotech, Inc.). Rgsulls:Thc MV-PRP02 kit can amplified the platelet count to 5.01+-0,86 Times(n = 6). After frozen and thaw, the active ‘
concentration time course of PDGF and The EGF concentration (plasma: under detection level ) in 35 min. Conclusions: In this study, we demonstrate the propertics of frozen
and thaw PRP (FTPRP). The equipment can effectively concentrate the amount and increasing number of platelet. The FTPRP can and effectively preserve the activity of PDGF j
and EGF. :
Introduction Tabl§l. autologous tissue regenrative healing system of pletelet count ,concentration l
. : , multiple and volume
Platelet-rich plasqla (PRP) is an autologous conc.tanlfratlon of cofal ¢l 0 3 ol ok &
human ple}telets in a small volume of pla§ma. it is also a o, counting 242 1880 508 1003 2035 859 06
concentration of the 7 funda-mental protein growth factors Multiol | 777 210 4
include the 3 isomeres of platelet-derived growth factor, 2 of e ' ; il e, 9
the numerous transforming growth factors, vascular endothelial Yolume ) 30 200 100 1000 300 .
growth factor, and epithelial growth factor. Platelet-rich plasma ('r
(PRP) Commonly used to treat tendon injuries, including 400 |
tendonitis, tendinopathy and tendinosis. S 350 A l
% \‘\' . //X——‘ B
Purpose ;._1“300 N ~c2
For improving the utilities of platelet rich plasma (PRP) and ‘g?igg ' 3 - ‘
decrease. the. withdraw. blood - sample. times. from. patient; we =</ ' "
disclosed the PDGF and EGF concentrations observed activity ': 3 pE—— T e g !
o frozen PRP. o -5 -
= 50 _ -
_ 50D == ch .
AL 3 G an AL R | :
We using MVon lymphocyte separation medium (MV-PRP02) : / B T (o o8
for concentration the platelet. The platelet count used by CBC e ~con2
counter (Sysmex XT-20000). Aliquot of stored plasma (at -80 C)
and tha\i f:t mﬁi&g&:&?g&:ﬁ?ﬁ;ﬁﬁ:ﬁ: Zts:iofg) ~ Fig2. The PDGF active concentration in time course
assay of plasma platelet-derived growth factor (PDGF) and 3
epidermal growth factor (EGF) using RayBioR Human EGF o - |
ELISA Kit (RayBiotech, Inc). CaCl2 (25mg/L) was aided as an 12ble2. The EGF concentration i ime course. (ng/mL)*100
activator then the samples were collected in time course. The - - e
procedures were done according to manufacturer’s instructions. - Time (min) | - 15 |
pro b T e ns 5 \X& 0 - 5; .15 __;é_w ?._
Results T 118 7.88 7.52 7.24 7.04

20028 20784 18838 18838 2.0168
33576 3613 3414 33576
42104 38124 3983 33007
33292 3.3007 3386 33292
43800 4478 41251 37271
Con! <Min <Min <Min <Min
Con2 <Min <Min <Min <Min <M

:.'.Figt,P, ducted of PRP PS: con: control  Min : below of detected
Conclusions
In this study, we demonstrate the properties of frozen and thaw PRP (FTPRP). The equipment can effectively concentrate the amount and

increasing number of platelet, The FTPRP can and effectively preserve the activity of PDGF and EGE.
' 2016 08 31 IFBLS
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Blood typing and antilmd) screening are routine
tests at blood bank. The most common methods
have been used included tube method,
automation instruments and solid phase, etc.
which has its advantages and disadvantages.
There are lots of related studies revealed the
consistent. The aim of this study is to establish an
alternative standardization method which can
save the image of test results when automated
blood bank analyzer is not available.

_._ % TVECEY D———

From february to April 2015,We compared the
result correlation, operating time and costs
among gel card, autovue and manual tube
method. The specimens includes patient samples,
CAP specimens and commercial antiserum. 39

irregular antibody screening were tested. All
operate methods according to the product
manual of manufacturer. The antibody screening
and ABO subgroups were interpreted by two
senior medical technologists. Subsequently, we
compared test correlation, costs and time among
three metohds.

tablel ~ Method and the manufacturer of reagent
| | Methods | Tube methad AutoVue Gel card
| h (A “Orho Anti-AlAnti- | Dia Glon ABO/D.
Anti-A/ |
- B/Anti-D | +Reverse
Anti-B/ | Immucor Gamma | | ] G
ABO and Rh typing|  Anti-D /Control/Reverse rouping ID-
| diluent card | _cards.
‘ A andB | Odho3-5% |Formosa MPDuF’ml BfORea ID-ABG|
= and B cells |
cells suspension (A+B) cell(3 1 ot
| | | (0.8%)
LISS Immucor Gamma BLISS

LISS/Coombs |D-

| Onhe .i'mtl--IgG -
cards

|

Immucor Gamma | C3d polyspecific l

inal ‘alobulin el g '

|Antibody screening| 9 : il | Cards ]I

Formosa MeDiPro [1D-Dia Cell I-II-111]|

Anti-human

Screenin Formosa 3~5
‘ cells 5 su;p‘:s?onf |a ntibody screening| | Asia+ID-Di* cells|
L Al = = _celi(3-5%) |  (0.8%)
i Figure |: ABO/D typing Figure 2: Irregular anlibody screening
.._ — J "
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One case showed Anti-E double population in gel
card because of fibrin interference, suggestion add
serum first then add A,/B cell into reaction chamber *
otherwise the cell will sediment in the column
Ab were identified and one
revealed false negative result in autoVue. Blood type
results of gel card is 100% consistency with tube
The concordance rate of A
sereen is 96.3%between gel card and tube method

There were 34 cases of ABO/Rh l\-‘pe were
identified and the consistency was 100% (table2),
all of them the titer to differ =1+. There are 5
cases Gel card, autovue and tube method are
revealed the ABO discrepancies between red cell
and serums tests(tableld),

One of the patient had been received BM
transplant. One was received O+PRBC
tramfminn Three patients are ABO subgroups
(By' (2) , A,'(1)) . 41 cases of irregular antibody
were ulumllul and the consistency of negative
result was 100%(13/13) (tabled). Because the
Formosa MeDiPro antibody screening  cell
haven't K antigen, Anti-K is exclude. The Ab
serecning positive rate were 67.5%(27/40) for gel
card the LISS-AHG tube method and
65%(26/40) for autovue respectively.
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lable 2 »

Blood groups Gel carc
At 10
B+ B
O+ g
AB+ 5
B 4
5

ABO discrepancy

lable 3 -

|

Chiung Ju Chen, Tong-Jong Chen
Department of Pathology and Laboratory Medicine, Shin Kong Wu llo-Sn

Autovue

10
6
g
B

o)

4
5

Estimate the feasibility of gel card as the
automated machine backup program

I'he comparison of result of ABO/D typing

Tube method

The comparison of result of ABO discrepancies
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J [l_lu.ﬂ cell| A | B | D |cell]cel

44| 0 |3+ 10 |0 | 4| 0 |3+ it

efort) fimtes transplant |
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The comparison of result of irregular antibody screening
samples for ABO/D grouping and 42 samples for *: MeDiPro antibody screening cell haven’t K antigen
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Figures: The comparison of operating timi

bottom.11

method and autovue.

anti-Mia

Figured:Gel card revealed double poupulation

-in screening | cell and Di* cell

Cost (Mew Talwan dollar |

Figuret: The companson of |

and it’s 92.6% between gel card and autovue.

———

he operation time: the gel card is longer than tube
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The amount of platelet components re lationships
with dengue fever in southern Taiwan

Chun-chi Huang'?, Ching-mei Cheng?, Yi-ping Chen®

'Department of Laboratory Medicine, Kaohsiung Municipal Hsiao-Kang Hospital
’Department of Public Health, College of Health Sciences, Kaohsiung Medical University
3Kaohsiung Medical University Hospital, Kaohsiung Medical University

Background

Dengue regions of the world, mainly in
tropical and subtropical countries, there
are Aedes aegypti and Aedes white line
distribution, including Africa, South
America, Middle East, Southeast Asia
and the Western Pacific. Between 2004
to 2013 in 10 years, 2007, 2010, 2011
and the local number of cases in 2012
were more than one thousand cases in
2006, 2009 and 2013 the number of
cases, although not more than one
thousand cases, also reached 500
Example above. 2014 and 2015

occurred over the years the most severe
dengue epidemic, the number of cases
more than million cases of outbreaks

were concentrated in Kaohsiung and
Tainan. (Fig.1)

Source platelet concentrate is provided
by volunteers, in order to reduce the
risk of transfusion-transmissible infections
diseases, dengue positive patients should

reduce the chances of platelet component
solution.

Method

Statistical analysis of 2014 to 2015, the
number of dengue fever cases and the
amount of platelet components.

Monitor the statistics ammount of platelet
components from 2014 to 2015 , our
finding that ammount of platelet
components the period from September
to December that 2015 increase of
15.28% than 2014, Check the platelet
components in 2014 and 2015 in patients
with indications it found that 93 percent

of patients with the conditions of use
are in compliance with recommendations
of the AABB specification. All patients
are less than the number of platelets
60000ul.

Analysis of the types of diseases in 2014
and 2015 platelet component solution,
we find that to add a kind of disease -
dengue in August to December 2015.
From January to December 2015 there
are 1047 cases of dengue positive cases,
but in August to December 2015, there
are 1034 cases of dengue positive cases
including 14 cases of severe cases.
Statistics August to December 2015 the
amount of platelet components has
3.64% - 9.95% is dengue positive cases.

Indiganous cases and cases and outside border cases of dengue fever in Talwan
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Fig. 1 Indigenous cases and cases and outside border
cases of dengue fever in Taiwan
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Paper-based analytical devices for
forward and reverse ABO blood group typing (

Temsiri Songjaroen and Wanida Laiwattanapaisal

Dapartment of Clinical Chemigtry, Facully of Allind Moalth Sciencos
Chulatongkorm Umiversity, Patimwan, Bangkok 10330, Thalland |

A papor-based analytical device (PAD) for simultaneous forward and reverse ARBC
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Fabrication processes of paper-based devices A diagram of blood group typing by forward and reverse grouping

on paper-based devices
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Conclusion

Medical stufls dealing with BP need to improve the skill,

4 " ] y | STl S
knowledge and management for reducing BP wastage across

the job category,
Education on BP usage, storage and handling of BP should
be enhanced.

Background

Blood products (BP) are made from blood donation by unpaid
volunteers, so BI wastage should be reduced for effective use,
Reported wastage rate of Red blood cell (RBC) transfusion
products:

England : 2.1-6.40% GA, Senith, et al
Bratish Journal of Biomedicn] Science 2015
U.S.A. 0.16.7% 1S, Heitmiller, et al

Frinnsfision 2010

.!ﬂp{l“ L 0V18=10.1% K. mekswa, ef ol

Iapanese Jowmal of Transfusion and Cell Therapy 201 |
Aim

To review our management and investigate the BP wastage rate
and the causes during 18 years

Summary of results

(1) Total BP wastage rate has been decreasing to 0.07%
in phase I11.

(2) The BP wastage caused by nurses/nurse’s aide was increased
in phase I11.

(3) The BP wastage caused by miss-storage, miss-carriage and
miss-handling were increased in phase I11.

Result
Interventions for reduction of BP wastage and effects
B . e
1998
1999 A cross-mmich/transfusion ratio was reporied to chiefs BP inventory for surgery was rediiced.
surgical department
2000 BP wastage canses were reparted 1o the Blood Measures for BP wastage cause were promoted.
L 1on Therapy i

Introduction of blood transfusion management system

obtained.
2001
2002 Introduction of Blood transfusion ordering system Doctor’s BP ordering was facilitated.

Tero iy

tion of fully ed blood transfusion testing.  Medical technologists workload was reduced
equipment

2003 Introduction of Type & Sereening

BP inventory for Surgery was reduced.
Leaming Sessions off BPs for hospial stuffs

Ratio and reasons of blood products wastage in a Japanese

_ FFP

Information on blood transfusion and patients was easily

2004

2005

Tramsiusion urgency was settled in the hospital,

The lutest patient hemoglobin concentration was
reported to the doctor who ardered blood transfusion.

Knowledge of the blood transfusion serviee was shured
with hosipital stuffs,

Uirgent bloods transfusion was fucilitited acconding to
patient’s condition,

Proper transfusion was facilitred according o the
outpatient condition.

Recavering the BP left in operating rooms immediately
after surgery.

2006 Providing BP segmented aecording to panent’s
condition or surgical blecding
Inereased number of medical technologist in the blood
tmmsfusion service,

Inappropriate BP storage wis reduced.

BP wistage due 1o impraper storoge was reduced

Increased
2007
2008
2009
2000
2000 Introducing full-time position to medical technologists Blood transfusion safety wis enhinced
of the blood transfusion service

Introduction of the imadisted blood products

2012 Training genernl medical technalogists for blood
trafsfasion festing

2003

2014

2015

The causes of blood products wastage

( Uhrits ) y -
000 < BP wastage according to staff-related causes
#00 4 B Matlents
200, + B Medical thehnologists
600 4 B Nurses/mirse's gide
500" o | Dogtor

400 4

00 4
200 4
100 4

IIJ

Phase |

Phase 11 Phuse 111
(1998~ 2002) (2003~ 2007) (21111‘—521110

Managetnent ability 6f blood transhision service was

Mikiko Endo!, Kazuvo Murakami!’, Kazomi Naramoto'’, Ako Futamura'’,

4 ] " » a'd)
Kopiro Tunekawn ™, Yukiyasu Ozawa'’, Hideki Kato®, Northiro Yuasn
1y Dyivision of Blood Transfusion, 2) Division of Clinieal Laboratory
Tapanese Red Cross Nagoya Dadichi Hospital

e anthors hive oo naoeial conthicts of interest by diselose ooncerning the presentation
L T ] 1 i i

Material and Method

Blood products managed in blood transfusion service during
I8 yeurs (199K-2015)

lotal CROA 104 units
Red blood cells (RBC)product ; 191,488 units,
Fresh frozen plasma(FEP) 73,981 unity

Platelets(PLT) product C 5OK.685 units

Statistical analysis
Comparison between the multi-group was evaluated by
Chi-square test or Multiple comparisons of Dunn’s method
A significant difference was defined by p <0.05 .
Review period
phase I : 1998-2002
phase 11 : 2003-2007
phase [11: 2011-2015

Causes classification

A staff-related B3: BPs-related
doctors order
nurses/nurse’s aides storage
medical technologists carriage and handling
patients management of BPs
others
Result
BP wastage rate
. Phase | Phase 11 B Phase 11
(1998-2002) (2003-2007) (2011-2015)
- BPs - __ aa. _‘] BPs S et
Litiay Waste (rate) (units) Waste (rate) Congts) ﬁ?.‘&lt__lﬂl.t-]"
RB(C 62960 3565 (0.56 %) 59370 185 (0.81 %) 69168 129 (f].IH‘.".‘:)
BC 188160 164 (0.09 %) 173950 50 (0.08 %) 2366756 62 (0.03 %)
32858 283 (0.87 %) 19132 101 (0.53 %) 22441 49 (0.22 %)*
Total 283468 802 (0.28%) 252452 536 (0.13.%) 328184 240 (0,07 %)

Total BP usage and wastage rate

Tenal BPs Wastage rate

(units) (%)
350000 4 |_ 0.30
300000 - L 0.25
250000 < L 030
200000
;{an::uu 4 - 0.15
100000 - - 0.10
SUN00 ~ L 0.05
- - 0,00

Phase 1 Phase 11 Phase 111

BP usage and wastage rate according to the types
Totul BPs (units)

Wastage rate (96)
250000 + .00
[ 000
200000 4 - 0,80
0.56 - .70
150000 - = 0.60
- 050
100000 4 - (0.40
+ 0,30
50000 F .20
- . - 0.10
e A T et . [~ i 0.00
Phase Phase Phase Phase Phase Phase Phase Phase Phase
1] 1 I ] ]| | I m
RBC PC
( Units ) BP wastage according to BP-related causes
Q00 <
ROD W Others
700 o N B Management
B0 4 .\ BCarriage and handling
S00 o N | Storage
400 o

B Ordor

JMr o
2(0) o
11000 o

Phase | Phase 11 Phase 111
(1998 ~2002) (2003~ 200%) (011~2015)

e

*: Phase Il vs Phase 1T p<0.001 * Phase [ vs Phase I11 p=0.001
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Meodieal Unmiversity Hospital,

METHOD

vom Janunry 2006 to December 2015 in Knn#aai

other multiple

RESULTS

1%

o Allinntibodion (801 putionia)
w Matornal antibodios (206 patienta)
w Autoantibodion (AR pationis)

u Both allo sod auto sntibodios (10 pationia)

Fag | Leregulne notibodion ditectod in sersoning (e 1,100)
Tobile 1 The nummber of giaes wnd patiants seresnsd

patients

Sereening 104,441 h8,261
_ Positive 1,876 1,160
Positive ratio 1.80% 1.99%

Tl 200 The pumybr of tnaliohin in poationts who had alloAbs

i
J“" ¢ thars
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¥ 3 > Pt b Lt Tl
My
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Fig.2 Single antibody identified (n= Te8) vl 1800 . Fig.d Mul i k
o vatiana e o SR A AL YA} W : ig.d Multiple antibodies Identified (n=73)  Tuble 22 The nitmbee of teimalusion in paticnts who had alloAbs
(O1.0m%) patients ; Lotion b il b -\"“'_"h' the 801 pationta whao had alloAbs, multiple Abs were identified In 73
*Tho single Ab identified w | ) (9.09) patienta *Amotg the 1,180 gmtients who
w single Ab identihed were antitbas® (264 patienis), K (183 pationts 187 Al Ll & 0 2 i
"1 (81 patients), Fy* (39 patients) “ i ¥ '".. uea), M (87 pationts) The multiple Abs identified wore antre+E S pationtsl, antiC+a (14 patienta) anti L (nchuding mutiple o had irrogulax Abs, 308 (26.6%)
3 39 patients), (25 patients), “Dir (15 patients), Tk DA ) ) \ 3 " ware tranufused
(9 parients), “H1 (8 patient=), *C (5 patients) others (42 paticnts) n.n 1 | patient), Al with unti-E or anti:C (22 patients); anti-La*+Latt nntisLe f -
: . s (42 paticnts (7 pationts), anti-Le*4Le (5 patients); othor multiple Abe (6 paticnts) antiLe* 1 In.lhuu-\lbn hiod oAb 23t
: pAtIENLS wWord trunsfused.
4 ™) anti‘Fl 10 * 159 patients of those 227
Ty 5 required natigen-negative red
a0 s y iloud celI(RBC) and 68 patients of
" . % leee them wssd random RBC (didn’t
male (n=309) . ot w Pregoant (n="76) anti-HI a roquire antigen negative RBC)
) 27, i
o female (n=492) St e 2
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0 18.4 Tatal 68
104112 -
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Fig.4 Alloantibodies in males and females Fig.5 Alloantibodies in pregnant and non-pregnant females warm autoantibody E negative 2
+The number of patients in male and female groups were 1308 and 492 patients, *The number of patientsin the pregnancy and non-pregnancy groups were 76 warm autoantibody ¢ negative 1
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#AntiE , and antive + E were more frequently observed in fernale than in male vAnti-M, anti‘c + Eand anti-C + e were more frequently observed in pregnant RERE :
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RESULT- (4)

Grotip D (A0%, & blood loss= 50%)
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- APty of Blood transfusions from blood centers at this moment is

\ factory in Japan, there are prowing concerns about shortage of transfusion
< Isload for approximately one million peaple in 2027, due to decreasing blood
Ionation and accelerating demopraphic aging
o order to consider counter measures agamst this situation, we performed a
Husage survey of blood transtugions related o 25 037 surgeries during past three
cirs m Cancer Institute Ariake Hospital, We also examined the longitudinal

~ lood hemoglobin concentration of cases without blood tansfusion between
\\- hree days before and twenty-eight days after surgern

» * I l
’ ...:__“ *  Wenvestigated the 25,037 operations of head and neck, orthopedics,

! urology, gynecology, pastroenterology, breast, respiratory cancer, and plastic
—— surgery from January 2013 to December 2015 in Cancer Institute Ariake

| [ v o Hospital

= We categorized patients into four groups according to the intraoperative
. blood loss as follows; group A 15% or more and less than 20%, group B
20% or more and less than 30%, group C 30% or more and less than 40%,
and group I 40% or more and less than 50%. We mvestigated blood
hemoglobin concentration of non-transfusion cases between 3 days before
surgery and postoperative day(POD) 28,
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RESULT- (5)

Transfused group A~D(blood loss < 50) in urclogical
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'* We did not investigate the cases of blood loss less than 15%. following the
i guideline by the Health, 1.abor and Welfare Ministry, which indicates that
blood component transfusion should be performed for cases with more than
s 15% blood loss.

RESUL

(b) Longitudinal blood hemoglobin level of non-transfusion
cases from 3 days before surgery until POD 28

¥ {a) Blood loss and transfusion rate
- / In this study, we focused on head and neck. orthopedic, and
urological surgeries because of high transfusion rate. For group

the lowest blood transfusion among these three surgeries

were 29.4% of orthopedic (), for group B, 47.6% of head and

n_eck @, for group C, 77.7% of head and neck @), and for group D,

87.8% of urological @), respectively. However, 81.7% of

urological transfusion cases of all groups were transfused only

autologous blood.

The lowest mean hemoglobin level of non-transfusion cases of
group A was 10.4g/dl on POD20, group B 10.0g/dl on PODI8,
group C 9.8g/dl on POD2, and group D 9.1g/dl on POD3, and
hemoglobin level on POD28 was 10.8g/dl. 10.9g/dl. 10.8g/dl, and
10.7g/d1 9, respectively. The more blood was lost during
operation, the more hemoglobin level was increased after surgery.
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Hemoglobin level of non-transfusion cases
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Introduction

Results

Non-hemolytic transfusion reaction is a type of transfusion reaction
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ations of chemok
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yv. It 18 known that long term storage of red wines and cytotoxic marke
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ase of complicationss
however the mechanism of the non hemolytie transtusion reaction
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seavenge and store Duffy antigen binding chemokines. NTIBODY
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We hypothesized that intracellularly stored chemokines may play EAREES
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roles in the development of non-hemolytic transfusion reactions, ‘
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' We investigated the change of chemokine concentrations in stored 0
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Immunological responses after massive

blood transfusions after cardiovascular surgeries

Marie Yamada' Naotomo Yamada' Nakao Mami", Takanori Higashitani', Yasushi Kubota’
Shinya Kimura” and Eisaburo Sueoka”

Department of Laboratory Madicine, Saga University Hospital, “Department of Internal Madioine, Faoulty of

Medicine, Saga University, "Department of Clinioal Laboratory Madicine, F aculty of Madicine, Saga University

Background :
It has been reported that allogeneie blood transfusions deteriorate the prognosis after the treatment. However,
the reasons of this phenomenon have not been fully elucidated yet. We focused on the effects for immune system
after allogeneie transfusions who received massive blood transfusions after cardiovascular surgeries. To analyze
the activity of immune system before and after transfugions, we used flow eytometry for evaluation of immune
status, and the results were compared with other clinical parameters and coineidences, such as infectious
{mmpliv:muns.

Methods : R [Figure.1)

Patients who received oy (1) CD3+(T cell)
cardiovascular surgery were < (2) CD3+CD4+ (helper T cell)
included in this study after 8 @ cD3+CD8+ (kiler! '- ‘£
- . s o + + (Killer, !
obtained written informed consents.| 8 € IBES § By
: _ §-. suppressor T cell) i
Flow evtometry analyses were % g ,
. . I | =
conducted using peripheral blood < (4) CD16+/-CD56+(NK cell) o | B '
"'c-,, | i {
Bortesrfnn ~ Samgew g e | n O e . o } 00 5 ‘;. 1L ~r :: 'E-'. - il i
*':‘_:ﬁj‘ :;.:- “'"":""'1.' Lt}lL Ltll]b l_ lt ( pt 1 11\1L)11‘ ‘ d 1.\ R L (I [ T ? B AL e @ CDZO+(B Ce") g[ gul
b 3 after and 1 month after operation. @ R ,!}'U"ga R sl 73 AL i
The surface antigens used for flow L copoes
T —— I F |cytometry l"ll'l'c’ll}’SiS of iITllTlUIlOC}’teS s ] o, %
- b |are CD3, CD4 and CD8 for T cells, ]
I [CD20 for B cells, CD56 for NK cells, | 3. S < <o
| |respectively (Fig.1). -2 B i B E ]
L B e el E R S AR @ R
p! . m‘-:-"? SERE Q" 8 ~ g
| | |Results: R B e T I 5
" { b | Among 51 patients, 38 patients ol et % o
1 I | who received one month’s follow-up RO
h |Be | - 1f] ¥ ”"'I = I“!
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] 1 10 10° 10‘ 10* _ 10 10 10
aftl,er the surgery were 1nriluded in w—/ CDS6PEA
this analyses. 38 cases (25 male

and 13 female) include 11 none- [Figure.2]

transfused, 27 transfused (19 cases; Jong/#t Leukocyte count <ood"*  Lymphocyte count
less than 8U red blood cell products, | 1 Without
8 cases; over 10U red blood cell Loe = g 00 T t(ra“;;‘;s'ons
: n=
products)(Fig.2). The most common | 12000 - = 3000 | X
' | [ 2000 | - |
operation npethod was 8000 é g i | [% g 0 < 8units
autoperfusion apparatus for 4000 - | 1000 é : . é : B (n=19)
coronary artery bypass surgery G 4 0 : i —| R
= ] pre- 7days 1 month pre- 7 days mont =
un((iler healitbeat (tn 5), following S e e ssereion” st (ne8)
endovascular aortic
repair(n=4)(Fig.3). Post-operative L% CDA+T cel 2o CD8+ T cell So¥ B cell
infections were observed in 4 cases 60 _ ‘ 60 60
who received transfusions. 50] [ Q = |50 . : ig i
'- - 40 ] - - '
Although the results were not gg E H THOAH H 55 || 3g L ‘ S J -
statistically significant, the ratioof | |0 | | Q ; L |20 Q ﬁ fﬂ é B' H Q El 20 E] - § J; é 8 ] L B
NK cells in the group with massive | |10 10 14T F 1 1P [T T
. ' 0
transfusion tended to be low O " pre-  7days 1month pre-  7days 1 month pre-  7days 1month
('ompar(zd with non transfused operation  after after operation  after after operation  after after
yatients. |
L [Table.1] | _ [0 NK cell
g Leukocyte Lymphooyte |  NK cells
[Figure.3] ] e ) R RROR T | Units  vew | vwew | e | gg |
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Rfaﬁ (n=4) ! D ne <M ns ns ns ns ne ns. not synificant

| —

Conclusion ° :
Our preliminary results suggested that allogeneie transfusions induced decrease of immunocytes, auch ag T cells

and NK cells after surgery,
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DETECTION OF ENZYME TECHNIQUES
IN IRREGULAR ANTIBODY

Yumiko Maezawa, Tatsuya Sugimoto, Hitomi Yamaguchi, Akifumi Koyama,

| Fumiaki Yoshiba, Nobumasa Kobayashi. | . '
B Division of Medical Technology & Department of Blood Transfusion Service, Tokal University Hospltal,
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Introduction ¥ In Addition, the most frequency of irregular antibody in
g M"J”'u‘p ‘x‘ ‘-‘n“ | (],]hh'” Mafmrmmen) Ak Takaahitbn, ot @l COLLABORATIVE STHEY ON Auto Pre‘
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Ny ¥ It is Important to use indirect antiglobulin test(IAT) i oo b sl .
| ' s 27°C reactive irregular antibody ) )
Uy for detecting ea N | e Kaori Shimay
N » Many facilities In Japan adopt to use Enz for irregular antibody g :
. ¥ On the other hand. ficin enzyme techniques(Enz) are I\in!\Iy screening(Ser). (Table2) Kunihiko Miu
N sensitive assays for the detection of developing Rh antibodies,
» However, It is considered that antibodies detected by Enz alone TEINFE Keijin
\ were 1'*']|Lt'|| non ";iH”lﬂf_anl » Reforence) Wataru Ohashi, ot al, CLINICAL SIGNIFICANCE
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r . v M ive| Blood Mﬂ th i " ; linical f autologous fibrin glue (AFG) ant
el ' | group body i Wood » The number of facilities do not use Enz has been increasing started clinical use of au
v =" 4 blood (%) for Transfution il preparative machine. L.
W'y - : . " recently. srgeon sprayed AFG on the affected area, evaluat
D 0.5 Yes _ Yes(IAT +) | . . ‘ness and assessed adverse events until day 7 after su
i 58 : B Le’ 83 No(IAT - ) Table2. Technique of Scrin Japan
) L 10.9 Yes Lewis ' : = _ [What's Fibrin Glue?]
" Techniques lechniques
" ¢ a4 Yes Yes(IAT + ) : e . f-omeai.
iy ¢ TlNE Yes ol SR NO(IAT - ) Test 46.1% 71.9% 99.5% 'S
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Ke
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FVJ 11 Yes | S 0.5 Yes Referenc.e} Japanese Association of Medical Technologists:
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¥ - by low ionic strength solution(Liss)-IAT and Enz centrifuge machine
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— »Methods : We retrospectively analyzed the results of Scr. [ Use n Surgery ]
Positive ratio in Scr. R
This objects were analyzed about detected by Enz : s b
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the kind of irregular antibodies.
. »Instrument: Ortho clinical diagnostics brand AutoVue Innova
7 (Gel Column Agglutination Technology).
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3 Results: ® Positive ratio in Scr Figurel. Details of Positive Scr.

Table3. Positive ratio in Scr.
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BACKGROUND: HLA testing is important in medicine
when transplanting tissue or an organ,
In hematopoietic stem cell transplants, the HLA
types that the donor and recipient have need to be
the identical or match as closely as possible for a
transplant to be successful and for the tissue to not
be attacked or rejected by the recipient’s immune
system. HLA testing also includes screening
transplant recipients for the presence of antibodies
that might target the donated tissue or organ as
part of an immune response. In addition, we
previously reported that HLA antibodies, when the
specificity corresponded to a mismatched antigen,
had a negative effect on engraftment of unrelated
cord blood transplants. Therefore, a reliable and
high-throughput method is necessary for HLA
testing. The recent introduction of high-throughput
new technologies, such as Luminex (Luminex, TX,
USA) (Fig. 1), has facilitated HLA typing (LABType;
One Lambda, CA, USA) and detection of HLA
antibodies (LABScreen; One Lambda). In contrast, a
reliable and high-throughput method for HLA cross-
matching has not yet been described.

"HLA Typing (PCR-rSSOP) |

-| deE\.(_:tt_on_of HLA ambo_dgs
(S=s .

[Emission :| >712nm
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| (Reporter) |
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635nm
Fig. 1 Luminex!® beads array technology
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METHODS: Immunocomplex capture fluorescence
analysis (ICFA) was established for high-throughput
HLA cross-matching. This method was applied to

1 flow cytometric analysis using Luminex microarray
I beads coupled with monoclonal antibodies specific
for HLA class | and class Il in order to detect HLA

The microarray beads were coupled to monoclonal
antibodies specific for HLA class | and class 1,
respectively. Leukocytes that reacted with serum
were lysed, and lysates were incubated with the
sbove bead mixture in order to specifically capture
antigen-antibody complexes against epitopes on
each molecule (Fig. 2).

Luminex
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Fig. /7 principle of ICFA

RECENT ADVANCES IN HLA TESTING:
APPLICATION OF BEAD ARRAY TECHNOLOGY

Dapartment of Transfusion Medicine and Cell-processing,
leikyo University School of Medicine

antibodies by capturing antigen-antibody complexes.

Detection Using

RESULTS: The method was validated with 65 HLA
antibody samples. The method was able to detect

all HLA antibodies with comparable sensitivity as
purified HLA antigen-coated pooled-bead assay
(LABScreen Single Antigen; One Lambda) (Table 1-4).

rable 1. Detection of HLA Class | antibodies
in diluted antiserum samples by ICFA
|
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Serum samples containing HLA antibodies were diluted to a evel not detectable

by anti-Human immunoglobulin-complement dependent cytotoxicity (AHG-CDC)
and were tested by ICFA. The sensitivity of ICFA was verified to be >eightfold
higher than that of AHG-CDC, which is comparable to that of LABScreen Single
Antigen.

CUT-OFF INDEX

(sample serum values / negative control serum values) / (sample serum
background / negative control serum background).

A cut.off index of more than 2.0 was used for the designation of positivity,

Table 2. Reactivities of HLA Class | antibodies

o, ok e A 521, %72 g ) ey ¢
OB R 4 g

determined by LABScreen PRA, LABScreen SA, and ICFA -
];‘ i Specificity of HLA Class | antibodles detected by delected by mﬁdmgA | .
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LABScreen PRA (medium resolution ; One Lambda)
LABScreen Single Antigen (LABScreen SA : high resolution ; One Lambda)

Table 3. Detection of HLA Class I antibodies by ICFA

Sora Panel Median Index Resull | Sem Panel  Medan Index  Result
HIA2Z PG NC HA2 PO NC
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pR8  DR8Y 280 15180 00 DR DRY/. 1620 BATRO 420 ¥™
PR1 425 152005 220 0% OR8 10 WESTS 485 13

0 was used for the designation of positivity.

mined by AHG-CDC, LABScreen
FA in 65 HLA antibody samples

A cut-off index of more than 2

Table 4. Reactivities deter
PRA, LABScreen SA, and 1C

AHG-CDC  LABScreen LABScreen  |CFA
PRA SA
Positive 35 60 65 65
Weakly positive 6 5 0 0
Negative 24 0 0 0
ICFA was validated using 65 serum samples containing HLA antibodies that
were detectable by LABScreen PRA
ble and high-

CONCLUSION: We developed a relia
throughput method for Luminex-based HLA cross--
matching, therefore all HLA testing technologue's _
could adapt to the Luminex. In Japan, ICFA is \jwdely
used as an alternative method to the conventional
complement dependent cytotoxicity test (CDC).
Moreover, this method can be used to simultaneous
detection of HLA and HPA antibodies by using
different monoclonal antibody epitopes.




STUDY OF THI DERIFIORMANCGCE AND USEFRLN MNESS
OF "ORTHO VISION Max" in TMDU
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and MICHIKO Kajwara

The automation of blood transfusion testing is useful for preventing transfusion errors dug to
human error. "ORTHO VISION Max (Ortho Clinical Diagnostics; OCD)" is new equipment that qombmgs
large-sample processing and emergency-sample processing to prevent human erroil‘r and provide rapid
test results. We examined the performance and usefulness of "ORTHO VISION Max.

METHODS

1) Stability of measurement according to the quality control sample
(@) Simultaneous reproducibility (5 times of continuous measurements)
(b) Reproducibility over the day (8 hours of measurement intervals)
(¢) Daily reproducibility (measurements for 7 days)
(d) Interference in the result (bilirubin-F, bilirubin-C, hemolysis hemoglobin, rheumatoid factor, and milky fluid)

2) Sensitivity and specificity of the irregular antibody detection use the sample to fix that they are positive about.

3) Determination comparison among the instruments (Ortho AutoVue Innova and ORTHO VISION; OCD)
(@) Blood typing and irregular antibody screening; agglutination grading of patient samples by the reading unit of each

device

(b) Comparison of turnaround time
(¢) Measuring time when implementing an emergency sample while measuring more than one sample
(d) Agglutination grading of the adjusted-mixture cell population by the reading unit of each device

RESULTS

The following showed good measurement results: stability of measurement according to the quality control sample;
simultaneous reproducibility; reproducibility over the day; and daily reproducibility.

o Table 1: Comparison of hemolysis hemoglobin concentration, which has an influence on the reading of L A - 3
wer= 3 . ! : : : : - - .
ped BAF I’ agglutination grading by the reading unit of the instrument < < -
F ) — -
Hemoglobin concentration (ma/dL)
Method Column 0 50 100 150 200 250 300 350 400 450 500 v
BCARY PSR RcAama
Indirect antiglobulin test #1 4+ 4+ 4+ 4+ 4+ 2+ 4+ 4+ 1+ 4+
(BioVue IgG cassette) #2 4+ 4+ 4+ 4+ 4+ 4+ 4+ 4+ 4+ 4+ =
#3 0 0 0 0 0 0 0 0 0 0 ‘ |
- ..
Enzyme (ficin) method #1 4+ 4+ 4+ 4+ 4+ 4+ 4+ Gl Cl Cl Cl
(BioVue Neutral cassette) #2 4+ 4+ 4+ 4+ 4+ 4+ 4+ |cI| c ¢ ¢ -
#3 0 0 0 0 0 0" 0 (el er s Sl NG
-
fx®i BeBN? | RoARa
CI: contrast insufficient
Agglutination grading cannot be measured with hemolysis hemoglobin of 350 mg/dL due to insufficient contrast. PHOTO!: Screenshot of ORTHO
VISION Max (edited)
.: # Table 2: Sensitivity and specificity of irregular antibody detection Table 3: Measuring time when Implementing an emergency sample (only
: S e s - blood typing) while measuring more than one sample
. Test result and antibody titer
4 | AV oV OVM - or of Samples -
: Antibody regult liter tesult  titer o result _titer 4 Numbe o; samples ;
£ ¢ T :
: , _Loading length of time Measuring time of emergency sample
L Anti-E Pos NT Pos 1:32 Pos. 137 englhorlime - = g ume or e mnergency b_’.m}gle _
] |
: ) 1 minute late
! Antl-J¢' Pos NT Pos 1:8 Pos 18 i o 05 i i LG
/ . oV 21 28 30
4 . Anti-EyP Pos NT Pos 1:32 Pos 1132 OVM 12 16 23
¢y . Ali-§ Pos NT Pos 1:32 Pos 142 5 minutes later AV 12 1 21
¢ ! Qv 18 22 27
1 Anti-0ff * Pos NT Pos NT Pos NT OVM B 12
: 2 17
" Disgo A antigen (& impartant for Mongololds in Nofthaast Asin
i
Y i AV, AUtaVUE Infiove; OV ORTHO VISION, OVM: ORTHO VISION Max AV AuloVue Innava

OV ORTHO VISION: OWM QRTHO VISION Max

Grading of mixed-field agglutination is possible
wheri type O red blood cells are mixed to a
concentration of more than 20%.
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Serlous autoimmune hemolytic anemia (AIMA) having warm
autoantibodies with panreactive and relative specificity for Rh
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BACKGROUND: The propositus was a 45-year-old
healthy female who was admitted to our hospital
for a detailed examination of ABO blood types
because it was difficult to classify at another
hospital. Family studies were also performed from
her 70-year-old mother as well as her 19-year-old
son and 17-year-old daughter.

i"'-w\‘ ~ STUDY DESIGN AND METHODS: Serological
~ . - analyses including adsorption and elution assay,

_‘“‘a\\ plasma transferases activity assay, and flow

"%y cytometric analysis were performed to determine

“ the unique phenotypes of these samples. DNA

| sequencing and polymerase chain reaction-reverse

S \ L sequence-specific oligonucleotide (GENOSEARCH™

| ‘5'51.-::;-;::‘:53.%: ABO, MBL, Nagoya, Japan) were performed to

“ s further investigate the relationships between the
i genetic characteristics and phenotypic features of

.  thesesamples.

M WENEE N RESULTS: Blood type test using automated

T mmemislginstrument AutoVue showed weak reactivity (1+) to

s EaneKganti-A (Fig. 1).
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R Anti-A Anti-B Anti-D Ctrl. A-cell B-cell
- e e 0 0 0l s
o i Fig. 1 Representative results of the column
gt W/ agglutination method.
- ol -~ -urther examinations by tube tests using anti-A,
_© -~ anti-B, anti-A1 lectin, and anti-H lectin showed 1+,

- . negative, negative, and 4+, respectively. Plasma A-
1 _Blycosyltransferase activity was not detected

e W/ (Table 1).
- Table 1. ABO blood typing data, including anti-A adsorption-

b elution test and plasma A-glycosyltransferase activity
a.'.":.;:l“. ’ : Proposita  Son Daughter  Mother
PR #,:,Ii;f; : Colurnn agglutination technology
E‘:: AL Artti-A 1+ 1+ 1+ (0]
W Ariti-B 0 0 0 0
;: 1 A cell 0 0 0 4+
____Beel 34 34 34+ 4+
Tubs tast
Anti-A 1+ 1+ 1+ 0
Arti-B 0 0 0 0
Anti-Ad 0 0 0 NT.
Ariti-H 4+ 44 4+ N.T.
Arti<A, B 0 0 0 NT
A cell 0 0 0 4+
B call 3+ 3+ 34 A4+
Anti-A adaorption-slution test
At cell 3+ 3+ 34 NT
B call 0 0] 0 NT
__Ocell I = 0 (] 0 NT
A-glycosyltransfarase activity e el MR M S

(reference liter = 1 128)
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A FAMILY CASE OF DEFY SEROLOGICAL
CLASSIFICATION THE RARE SUBGROUP A

R. Maejima,, K. Osone, H. Kasai, H. Namba, K. Fujiwara

Department of Transfusion Medicine and Cell-processing,
Teikyo University School of Medicine

Table 2 shows the results of the genotyping using
GENOSEARCH™ ABO. The genotyping results of two
children were identical to the proposita. Although
the combination of ABO alleles estimated from
allele frequency in the Japanese population was
A102/001, 189 ambiguous allele combinations
existed(A). The genotyping result of mother was
001/-. Therefore 13 ambiguous allele combinations
existed when one of proposita ABO allele was
001(B)

Table 2. Results of Genoseach ABO

A : Frequent ABO genotypes and their ambiguity. f Wood Const.

Sample Type Ambiguity P -
Proposita |A102, O01 189 |

Son A102, 001 189 ) |

Daughter |A102, 001 189 i

Mother 001, - 54 i
B : Ambiguity allele coinherited with 001. .

Allele intron 6 exon 7 o

A101  |163]179]425]467]539]543]556|564]745]761]767]820]860]893 N |10 mot
(Reference) | T[C[T[C[G[G[A|C[C|]C|T[G][C]|C 1 s
001 A102 T Sl A
001| A103 T Wil I 1SuL
oor| AToSH T [T 202 Un
001| A208 T # 2sun
001| A306 T A B
001| A307 T il o gl'f,?m
001 Ael05 B B S —
001/ Ael0é T : P
001 | Am01 il 7Bl 4 .
001| Awi2 o ¥ bt s S
001] Ax09 e e " 108mmoll.
001] Axi1 i il ¥ ooamgaL
001|014 s i o

"

Nucleotide sequences of exons 6 and 7 of the ABO
gene revealed the genotypes of A307/001 (Fig. 3).
The genotyping results of two children were
identical to the proposita.

s= my Ty e

5-77 00— % B N
745 ““\-.\
._._" . 2 l } \\\\-.\
79 GAGCGCGC CCCAG] 753
Control
(A102/001)

247 Gilu Arg Arg Pro Gin
251

79 [GAGC GG 1. GG0 CCGAG 75

Proposita, Son,Daughter N :
(A307/001) -
247 Gl Arg T P Gin 251

Fig. 3 Nucleotide sequence of exon 7 of ABO gene.

CONCLUSION: According to the allelic
enhancement phenomenon, the different
expression of the rare A307 allele could be due to
coinherited alleles. The original case reported a
Taiwan family classified A3B serologically, in which
the A307 was coinherited with 8101, and the
expression level of A-antigen was enhanced (Li L et
al., Transfusion, 2007).

In contrast, here the A307 was coinherited with
001, and the weakly expressing A-antigen was

detected in our reported family, which was weaker
than As,
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- \ Cryopreservation of autologous blood from an Rhyes patient
In cooperation with Hyogo Blood Center
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RN 18 one of the ram Rh vadants with extremely auppressed 1N antigen axpressions In red blood onlle (RBC) by
suppressol gene (XU) Rh antigen-axpression lovel varles, ranging from whioh can be agglutinated by commert ial pnlisarum
to which can be detected only by Adsorption-elution test
Tranafusions from regular donom potentially result in the production of irregular alloartibodien 1o overall Rh systam antigens
Additionally, Rh,., ndividuals are often ineligible for blood donation due 1o chronic anemia [heralore, storago of autologous
Biood (8 highly recommended in preparation for the need for transfusions
We cryopreserved 4 ¢ . sutologous blood as a form of frozon rad blood calls (FRC) In cooperation with Japanoae Head
Cross Myogo Blood Center
Y T R | RS
) The patient was first diagnosed with hemolytic anemia when she was 20 years old. Detalled analysis revealed that chronic
hemolysis resulted from RBC membrane fragility due to shorlage of Rh antigenicity associated with Rh, ., blood type. She

delivered two children uneventfully. Her autologous frozen red cells (FRC) was first processed whan she was 35 years old

%@ ©

Six years later, she presented hemolytic crisis following parvovirus infection, which resulted in severe anemia (Hb 3.8 g/ dL.).
She received autologous frozen thawed red cells (FRTC) and O Rhy,., RBC from two donors at another hospital,

Since this episode, we started storage of her autologous blood upon her request.

Table 1. Laboratory data before autologous blood collection.

48 781 78T 820 860 80 1.9 mg/dl | 34 %102 /L
ATAE ALV 0.5 mg/dL 3.0 %
19 UL 58.0 %
19 UL 26.0 %
292 UIL b L8.0%
28 U/L 5.0 %
6 mg/dL ' ) ©
: T I_ ' _8.9 ma/dL —25? x 104/l
= % 059 mgidl gagidL
| ' 142 mmol/L 258%
i | ot ) B 3.7 mmoliL 100.4 fL
o 108 mmol/L 32.7 pg
- 0.3 mg/dL 32.6 %
- o 1.4 %
T

L 13.9 % 10 /L

Figure 1. Rh,,.s RBC morphology with
a scanning electron microscope.

and 7 of the ABO METHODS & RESULTS

\307/001 (F i g. 3) _ | We collected her blood for five times between 2003 and 2016. ABO typing showed B with Rh negative in both of the tube
: , and column agglutination tests. Indirect antiglobulin test using patient's RBC and an IgG anti-D showed ne ative for D
ldren were | i 2 Al : o e

' antigen. No alloantibodies to RBC were detected by column agglutination test. Rh typing was all negative by monoclonal

antiserum.
Whole blood was transferred to the blood center, where it was processed and cryopreserved as a form of FRC. In the
- *""l‘“ process, hemolysis was observed after centrifugation, which suggested the fragility of Rh,qq RBC membrane structures.
~ _ ! FRC were transferred to our hospital and can be stored for less than ten years. When necessary, FRC, we have five bags at
present, will be transferred to the Blood Center, where FRC will be thawed and washed, and then transferred back to our

hospital for transfusions.

S 1. gy Figure 2. ABO typing using column agglutination test.

Arg Pro Gin
251

Table 2. Rh typing using commercial antiserum,

3 T GGC CCCAG!| 753 1 :
P 8 j Anti-D  Anti-C  Anti-c  Anti-E  Anti-e

0 0 0 0 0
0 NT NT NT NT

NT nottested  cioure 3. Difference in color of a supernatant plasma layer
after blood bag centrifugation between normal blood {left)
and Rh,,, (right).

251

xon 7 of ABO gene. S ’ there have been limited information regarding Rh.., Furthermore. there are only a few reports regarding blood

transfusions 1o Rh,.. patients. Our current system would serve as a suitable model for the management of the patients with

rare blood types
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Introduction

Late-onset pure red cell aplasia after cord blood
transplantation accompanied with de novo Irregular

Noriko Okuda', Yukl Marada', Reiko Ire', Rie Murata®, Junko tkemoto',
Satoshl Yoshihara’, Masaya Okada?, Yoshihiro Fujimorl?

‘Conter of Tranafusion Medicine and Cellular Therapy, Hyogo College of Medicine , Hyogo
' H. ] ] ”
"Department of Tranafusion Medicine and Cellular Therapy, Hyogo College of Madicine , szn Japan
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Pure red cell aplasia (PRCA) is one of the rare complications after hematopoletic stem cell transplantation (HSCT). While the majority of

early-onset PRCA 18 caused by isohemagiiutinin derived from reciplent antibody-producing cells under & major ABO blood type mismateh,
the pathogenesis of late-onset PRCA remaing unclear, We report the case of PRCA developed In twentydwo months after oord blood

tranaplantation (CRT),

Case

A 50.yearold mate underwent CRT for follicular lymphoma in third complete remission,

Clinlcal course of CBY (Figure 1)

MLA 2400l mismatched cord blood cells were transplanted
with reduced intensity conditioning consisted of fludarabine,
cyolophosphamide and 3 Gy total body irradiation. There
was a minor ABO mismateh between the donor (O Rh+) and
the reciptent (A Rh+). Recipient irregular antibody screening
was negative before CBT. Neutrophil engraftment (neu
>500/ul) was achieved on day 19 and RBC engraftment
(reticulocyte >1%) was achieved on day 28, The patient
developed skin GVHD (stage 2, grade |), Early glinical course
was uneventful and he was discharged 3 months after CBT.
Patient blood type changed to donor type (O Rh+) 4 months
after CBT.

Development of late-onset PRCA (Figure 2)

Twenty-two months after CBT, he developed flulike
symptoms followed by severe anemia. Bone marrow
examination showed severe erythroid hypoplasia, which was
compatible with the diagnosis of PRCA. Parvovirus B19 DNA
was not detected by polymerase chain reaction (PCR). We
performed irregular antibody screening and detected anti-E
and anti-Di®. Rh blood typing was DCCee and Di* antigen
was negative. The patient initially received prednisolone at
20 mg/day with limited response. He then received
rituximab followed by cyclosporine A. Direct antiglobulin test
(DAT) turned negative and hemoglobin recovered to normal
range. He received 48 units of RBC transfusion during the
treatment.

Effect of pre- and post-treatment serum on BFU-E colony
formation (Figure 3)

Erythroid burst colony formation (BFU-E) was suppressed by
the addition of patient's pre-treatment serum, but not by
post-treatment serum in a methylcellulose hematopoietic
stem cell culture of the patient’s recovered bone marrow
cells (Figure 3). This finding suggests that some humoral
factors in the patient's serum are responsible for the
development of PRCA.

Discussion '
Most reported cases of early-onset PRCA occur afte_r major
ABO-mismatched HSCT, showing that anti-A or anti-B causes
PRCA . Yamaguchi et al. reported that late-onset PRCA in
blood type-matched HSCT and we here reporte_d tatg—o_ng,et_
PRCA in a minor ABO mismatched HSCT, suggesting that
isohemagglutinin other than anti-A or anti-B m_ay also; cause
the PRCA. De novo irregular antibodies inci.udur.)g.\antl-E and
anti-Di? were detected in the course of PRGA,__I:.:ut. these
would not cause PRCA because of lack of corres_ponding
antigen on engrafted hemato oietic cells. Other humoral
factors might cause PRCA in this case (Figure 3).

nclusion oo e
accompanied with the appearance oy e i:':g-t:
ibotles, and was successfuly teaed FLY ol
suppression of humoral and cellular g gl %a,?

e ghted the importance of close examinatons T L TE
the irregular antibody screening in patients who underwent

allogeneic HSCT.
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The first report of the reference ranges of
rotational thromboelastometry (ROTEM")
in Japanese

Dalsuke Hanada, Yoshle Kawahara, Kouhel Ohtsuka, Hiroyukl Takahashl, s
Yutaka Tomoda, Satoshi Fujil .-7‘\

Asahikawa Medical University Hospital Medical Laboratory and Blood Center

Background and Aim J—
INTEM  EXTEM FIBTEM

ROTEM® . monitoring device with the principle of CT (800) 146 220_ 41-82
rotational thromboelastometry, quickly reflects clotting . , .

ability of the whole blood. ROTEM® can evaluate the CT:{sad] L Sieivé _ Siclis

clotting ability to help appropriately judge the need of A10 (mm) 47-62 45-65

blood transfusion in patients with massive bleeding. MCF (mm) 51-66 52-70 717

TN

Table 2. The reference ranges obtained by measurement.
The results by ROTEM?. The dae are calculated as 85%
reference limits.

Because there are no available data on the reference
ranges of ROTEM® parameters in Japanese and
clotting ability can be diverse among various
populations, we aimed to determine the reference
ranges of INTEM (intrinsic coagulation systems),
EXTEM (extrinsic coagulation systems) and FIBTEM
(fibrinogen contribution to coagulation),

p value p value p value

CT 0.061 CT 0627 CT 0970
1 :
‘| Methods /
. CFT 0.199 CFT 0.076 CFT _—
\ B The study was approved by the ethics committee and INTEM A10 0453 EXTEM A10 0477 FIBTEM A10 0.857
‘ P Condiat L obor Ousliey informed consent was taken. Blood sample obtained
| ' Taar gf | ol ghowr wry MCF 0850 MCF 0465 MCF 0 87?
. e EnS from healthy donors (30 males and 21 females) were '
a 0120 a 0141 g st

e e
1 pm— o
S - P S——— e R

e el -

subjected to ROTEM® . Clotting time (CT), clot
formation time (CFT), clot firmness at 10 min (A10),
maximum clot firmness (MCF), and a-angle (a) were
measured to evaluate INTEM, EXTEM, and FIBTEM.
Moreover, we simultaneously carried out conventional
coagulation tests: activated partial thromboplastin time
(APTT), prothrombin time (PT), and fibrinogen levels.
The reference ranges (95% reference limits) were
determined with parametric method, and the gender
differences were investigated with Mann-Whitney U
test. The relation between ROTEM @ parameters and
conventional coagulation tests were determined with

regression analysis.

Ty Sy o i
Medcre s A gy

Table 3. The results of gender differences.
The gender differences were investigated with Mann- Whitney U

test (p<0.05) .

|| P

T o,
— T T—

p——————————

o
a 20 40 B0 80 50 &0 0
[mm]

MCF

parameters and APTT.

Fig 1. Relation between INTEM :
R-Square, between INTEM parameters

Coefficient of determination;

Follow the on-screen Attacha pin and APTT.

Whole blood (300 I, anticoagulated with citrate) Is placed
into the disposable cuvette using an electronic pipette. A
disposable pin is attached to a shaft which is connected
with a thin spring and slowly oscillates back and forth_.
The signal of the pin suspended in the blood sampig is
transmitted via an optical detector system. The test is
started by adding appropriate reagents. The instrument
measures and graphically displays the changes In-
elasticity at all stages of the developing and resolving clot.

MCF
' d PT.
Fig 2. Relation between EXTEM parameters an
: Coefficient of determination; R-Square, between EXTEM parameters

and PT.

Graph and parameters of ROTEM®

a = a-angle

MCF = Maximum
Clot Firmness
(mm)

levels.
Fig 3. Relation petween FIBTEM pl‘rlmltﬂt and :b:b:oo"‘ o
Coefficient of determination, R-Sat batwee ogen

FIBTEM paramelers

We determuned the
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~ Revision of the guideline

for pre-transfusion testing in Japan

r. )

Sclences, Japan
tlonal Univ., Faculty of Health
; ?lr::-hlﬂm.h:::;:ﬂ Genter Omorl Hosp., Div. of Blood Transfusion, Japan

Blood Service Headquarters, Japan Pkl
i #:ﬂfﬁ:fvmgﬂ'ﬁu of Medical Technology & Dept, of Blood Transfusion Bervice, Jap

§ Yoshidagakuen Medical and Dental College, Dept. of Medical Technologist, Japan

dance
Background ‘0 the blood transfuslen 8ystem at each hospital in accor
y = ital. It is necessary to enforce the blc g ation (anthoaid
QI s being coniducted even lﬂ'ﬂH":"::: 'l‘_::::n: and Wellare (MHLW) of Japan. Therefor;the "Red blm({i‘cﬁ'!flhyt:r‘; I"?SJSGTMCT() lny;003.
- 'u'd.":: 5 thaluén;;tg: ﬂllil:iallnlm committee of the Japan Society of Transfusion Medicine and Ce Py

dolines” has beon create e :

jideline seems Lo m.d. well-known WIdﬂ'y @8 a guic mpr m
. -‘-.I" I“_‘-‘t I: b.

20

Aims

- . Iso revised
additi of much Inspection items and the revision of contents had been carried out in the guidelines on other countries, we have a

ine In Transfusion Medicine on British Blood Transfusion Society into account, Iri addition, we followed the guideline of transfusion

UPING, RhD TYPING and Crossmatch were added newly, and it was the construction by 8 items intotal. The ameunt of contents was
oximately two times,

Table 1 Use'of positivaand negative controls for ABO/D grouping
The Japan Society of Transfusion

Positive control cells Negative control cells
Medicine and Cell Therapy Anti-A

A B
B A
D positive D negative

"o N e e

¥ v st e

T _-;__g_t_.‘tdalln_w for pre-transfusion testing Anti-B
' -revised edition- Anti-D

CANCE OF RED BLOOD CELL ANTIBODIES
ahtibodies destroy red blood cells with
pond in vivo, and are red blood cell

es the side effects,

Table 2 Likely clinical significance of red blood cell alloantibodies,
and recommendations for the selection of blood for patients with their presence

Likely clinical Recommendation for selection

significance of red blood cells for
in transfusion transfusion

Specificity

ancy may stimulate the production of Rh

’ Yes Anti i
g @gainst red cell antigens through Du . llgen negat.we
dary immune response, ; i L Ant.lgen dahide
{ be performed using blood Kidd 198 Antigen negative
@y in all)dvance offthe :ctual Diego Yes Antigen negative
usion when o Nas been transfused or patients, S, s Ye |
_ _qa_pti'ori:' of n€bnates and baby within 4 pregnant Kell Y e: ::tt;gen nega:.i =3
preceding 3months. . =g
G BUEIH (NEW Section) M (active 37-C)! Yes Antigen negative
! G'g . o . [ oup and a reverse M (nOt aCﬁVG 3?“0) 2 NO N!AJ
1 an all samples from Le?(active 37-C)1 Yes Antigen negative
Le? (not active 37-C)2 No N/A
P1, N, Leb No N/A
Xg? No N/A
Antibodies to high No N/A
frequency antigens
JMH, Knops, Cost,
Chido/Rodgers
Jr
Y & Yes Anti ive i i
antigens shou|d' ditionally be Presentinthe  Antibodi il I
: WD odies to others Diff i
et: C,c, D, E, e, Dis, Dit, F b Jka Jkb i ot depending Consult Physici i
_ ¥4 Fy®, Jke, Jkb, s, 5, fhr:f:uae'::: |°T1t' n Specificities and Tech nologizts ::::ra't?ﬁae':idb’:edlcal
should include at least one cell with RO G “STHET, or reference lab
onof the C, ¢, E, e, Fy?, Fyb, Jka, Jkb, § ; Acase of 3 Positive resuyit by Salt-IAT at 37°C for 1 hour,
: Acase of 3 negative resylt b Salt- 9 '
ON * NIA: not applicable Y SAAT 2t 3T°C for 1 hour,
R clinical significance of red cell
W on;rll:ar:.datlons for the selection of Section 8 CROSSMATCH (NEW Section)
e ;
LTRSS In the major ¢ross match, it sho
appropri
| - compati:Ie blood should be (Iig')mzrcr::tz .
; mune hemolytic anemia
oantibody formation, POIyethylene dlycol (PEG) or
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