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Evaluation of the Appropriateness of Preoperative Blood Ordering

for Cesarean Section at Uthaithani Hospital
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Abstract

Background: Preoperative over-ordering of blood may
consume blood bank resources and money and
increase the workload of blood bank personnel. This
study aimed to evaluate the appropriateness of
preoperative blood ordering for caesarean section in
Uthaithani Hospital and the factors that affected
intraoperative and within 24 hours postoperative
blood transfusion.

Materials and methods: A retrospective descriptive
study was conducted, enrolling pregnant women who
underwent caesarean section from 1st October 2022
to 30th September 2023 at Uthaithani Hospital. Three
indices of blood utilization—crossmatch to transfusion
ratio (C/T ratio), transfusion probability (%T), and
transfusion index (Ti)—were analyzed.

Results: There were 621 pregnant women who
underwent caesarean section. Type and screen
preoperative blood preparation was ordered in 285
patients (45.9%), and crossmatch blood preparation
was ordered in 336 patients (54.1%). The data showed

445 units of packed red cells were prepared, and
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only 48 were used for 33 patients. The crossmatch to
transfusion ratio (C/T ratio), transfusion probability
(%T), and transfusion index (Ti) were 9.3, 9.8, and 0.14,
respectively. The variables found to be significantly
associated with an increased risk of transfusion were
preoperative anemia and placenta previa.
Conclusion: Preoperative blood ordering for caesarean
section in Uthaithani Hospital was inappropriate.
Therefore, preoperative blood preparation should be
performed using the type and screen method. However,
the risk of postpartum hemorrhage and the patient’s
safety should be considered.

Keywords: preoperative blood preparation, caesarean

section, blood utilization indices
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oV iifeutul 1 ganan 2565 Setufl 30 fuseu 2566
Wuszeznan 1 U udnhuifmuinanumuizay Tuns
W3 LILEBAE M UNIARAINAT Crossmatch to transfusion
ratio (C/T ratio), Transfusion Probability (%T) wag
Transfusion index (Ti) wagdnszitladeiinananisle
SULADATENINNIANAIY t-test, Chi-square test Laz
Binary Losgistic Regression

wansAnen: SwaugUasanun 621 518 wudndu
NSARLUEALUU Type and screen 285 918 (Fowaz 45.9)
uazLA3BULADALUY Crossmatch 336 518 (F8ay 54.1)
$awdondi Crossmatch v 445 giin Widonase
U 48 gllmdwmiugUag 33 578 A Crossmatch
to transfusion ratio (C/T ratio) Wi1AU 9.3, Transfusion
Probability (%T) winfiu 9.8 waz Transfusion index (Ti)
Wiy 0.14 nstieseidadefifnatunislésudenly
seirgrndanaznngly 24 Falus wdadanudn nsdl
Amglainans (Het<31%) naudn (p-value<0.01, odds
ratio 14.47, 95%Cl 6.39-32.78) LLazmwsmmwi"W
(Placenta previa) (p-value<0.01, odds ratio 1.82, 95%Cl
1.37-2.41) fnasron1slasuidonsdsiidedAgyieans
a3U: nswisudendmsun1sifinAaean 1t vioses
Tsmenuagivsidegluinasildmanzan 3saasldnig
\WisBLLEeARUU Type and screen agalsinuAlsiaIsan
dadesugUasuazanudsdlunisiin Postpartum
Hemorrhage 1Uszneufuionsdasnfovesie
AEARY: NMSesELRoRd nTUNTHIGR, N1sHfinAaen
mantvies, dvilanuduanisldiden

uni

Hagdunsviauaaudendiseaduliyminudes
TulsundalneuazdmansenusegUisegauin n1swsey
dondmsumsidaduidesddyuarsnduiieniny
UaoafuvesiUasiidrsunisinda uinisiniosnden
dm¥unisihdaiiniusnudndunesliaenndostu
nslisesthuanvduansenurassuunsdsosden
YadlsmneuIa MiAnnsvIauAauden dmansenune
Fureseduiifinnudndudoddidesludisnaieatu
Snvadumsifiunissauvendunihilsuesidenuay
aydoenldselunsedemdenfiuiy

The American Association of Blood Bank (AABB)
Itmuniidanislfiden (Blood utilization) 1 3 uuue
Crossmatch to transfusion ratio (C/T ratio), Transfusion

probability (%T) wag Transfusion index (Ti) Iag A1 C/T

Cesarean section blood preparation evaluation

ratio > 2, %T <30, Ti < 0.5 La@AIINANISIAS8ULGEDR
WUU Crossmatch anntiuAusoInsifiaonase >4 1
AsdnwAsaItuAumEzanlunsTddendmsunis
ﬂiwﬁmmawawqamﬁuﬁy’ﬂuﬂizmml,awi'mﬂimﬂwviw
A1 /T ratio Tunsimssudendmsunisnidnlaiisemau

R TF- [ KR EY

(Elective surgery) Winfu 3.5-4.
n15MseULaend1nsUN1ISRHIS ATl lalssAIunLAY
Ay uduluvanesinanis
ToyansfnwANumIganvaen1sIdidenfing 1l
Usglewulun1sdnyiniuanienisaeaudendusun1siian

(Maximum Surgical Blood Order Schedule : MSBOS)**"**
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Fadunmaiissyduiuglnvenden Crossmatch 7
wzALRNSEdRuAazUTEAY wardmSunsHndaiia
At innslfideneglunaeiilivngan uusindu
N19LM3BALEOALUU Type and screen UWNUNITLATIULUY
Crossmatch 39lgfinsaAnvudriasnsaannsauddos
Aldane anniszedmihfisuasiden ansiuiuden
nuneNy uazdaulasndeiigurinisnsiaue oy
MSBOS AldlulsanerunausazursfiseaziBunuwnneng
fushedadeiequaruudeuldmuanumnga Tng
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nsrdnAaeanimiviedlulsaine1uiagies gl
wueUfoRideay drsnswieudeaiuy Crossmatch
U 1-2 gile wazn1swsEUEeAWUU Type and screen
MUUANTRNTUIVRIARRNNE agIdeyunne uazdl
lufimsfnundsrnumngailunsasaiondusunmsnigdn
areavathviodlulsmenuiagissfiuntou msdnuni
Timgusrasdiiiednueumnzaslunsaeadendmiy
mssdnnaenlssenuiagiipsifiuasdnuadeide il
nason1sha Suidenluseninaindauavnnely 24 Falug
wiwdailesanduszeznafidlenainnisanideon
vdanaen (Postpartum hemorrhage) fisulss tiethia
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\@vfl UTH-IRB 26/2567 \JunsANBITINTTUUILUY
founds lnaiiusausandeyadan Anesthetic Record wae
nsulewvesiheynaefidiiunsiidarasaniemii
srodlulsmenuagiosiifusiudl 1 ganeu 2565 Setui
30 fugneu 2566 Wuszeznan 1 T Teyailiusiusi
1#un 07y tmiin dage daflnanis (BMIBody mass
index]) ASA (American Society of Anesthesiologist)
Physical Status $1urun1IRInsss (Gravida) n1avansnn
wavmsiulasvniziensss (Matemnal morbidity) Fousd
nsednnaen YAN1TsEiuAUIAN YHAYDILHAKIAR
LazUINEEAR Hematocrit Aeusingin Viinandentigade
seyandn vilawazdniuglnvesnseseuiend iy
Adin wazdaugdnvondendldlusevinsindasuis
24 F3lus ndwida Tngiiasannisiifidendleivovd
otatioenieferalull 1. A1 Hemoglobin<7-8¢/dl 3o
Hematocrit<249% 2. Estimated blood loss>1000 ml
3. Rapid blood loss wazdnyamudnliinsd 4. Hematocrit
<30% with ongoing blood loss 5. {theiensuare1nis
WEAYBINTIE Tissue Hypoxia

aunzadlunswseudenfioidafiansanain
i snnstdendal

R Vo0l

- Crossmatch to transfusion ratio(C/T ratio
mmﬁ’m’mgﬁmadtﬁamﬁ Crossmatch 3 uIUg e
veudoniily (Number of unit crossmatched / number of
unit transfused) AMKNATFILAD 2 MINANUINNTIAININTTIY
foidimswmisudenuniiuaudndu

- Transfusion Probability (%T)"*'* A1uiua1nd1uIu
FUandldsuideamsseduiugiisfiwieudenuuy
Crossmatch @mé’w 100 (Number of patient transfused /
number of patient crossmatched x 100) Toeenfimingau
99 %T Ao ¥1NNTT 30

)M AN LnUes

- Transfusion index (Ti
Wonnld msmednuiudUleivediontuu Crossmatch

(Number of unit transfused / number of patient
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crossmatched ) Aillvsngauves Ti Ae 11031 0.5
nsinsgideyaldlusunsuaifdnsagy STATA
serial number (s) : 501806356875 lag 1) AT Izvitoya
duyanaltadfidmssannmensuanuasnnud Jovas
Anedsdudsnuunigiu 2) Yeyanummnzauves
mslidenosuteaIne C/T ratio, %T waTi finTamaLNasT:
Fumnzauvelivanzay 3) Ainseitadeiiduasionts
Iisuidensenineindn TnewSeudieududsseninangy
Fuhedlesuidenuaznguiililasuiden Iseiuuy
Univariable Analysis Ttafiinagaeu t-test way Chi-square
sefuTEdERTNeadRT 0.05 wasUieuiisudadiuniy
e (Odds ratio) ¥efuUTIATIEMLUY Multivariable

o

Analysis 1ng Binary Logistic Regression fAinvuntiud1Aay

o

MaanANYAANLTetuSeuay 95 linseu 1

NANISANEN

QﬂaaﬁL@i’h%“umimﬁmaammwﬁwﬁmﬁqLwii’uﬁ 1
naAY 2565 feTuil 30 Auenew 2566 WHunan 1 T $1uu
621 518 WU Q’ﬂ’mﬁmqm?{ﬂ 29.8 +6.0 U ¥niiniade
77.6 + 15.8 Alandu duflunaniewade 30.6 + 5.7 Alandu
AOMNSILIAT T8AU ASA Physical status 1Uu ASA 2 $1uau
460 518 (398a74.1) ASA 3 911U 161 578 (5988%25.9)

Frurundiwesnisiinssd (Gravida, G) Wy G1
41U 182 578 (39818229.3), G2 913U 249 918 (Sovay
40.1), G3 317U 125 518 (Goway 20.1), G4 31U 48 518
(owaz7.7), G5, G6 LarG7 91U 12 (Se8ayl.9), 4
(Fowaz 0.6) uaz 1 318 ($8az0.2) auaiu fliedseiu
Hematocrit (Hct) fAousidawde 35.3+2.9% ldsuns
seduAuianyiin Regional Anesthesia (RA) 422 51
(5088%67.9), General Anesthesia (GA) 199 518 (Speay
32.1) vilavesunansinilu Pfannenstiel Incision 548 1¢
(§ovaz 88.4), Vertical Midline Incision 72 318 (Fouas
11.6) uaznsgaydoidenluszinshdainde 592.9+167.6
fiadans (571971 1)

A13197 1 Jeyanilluaznislasuidenlusenirsidawazanslu 24 F3lus ndsindn

dnwaiginly fUaeeun Sy ngudtedldTuden nquitaeilildiuden  pvalue
(3e8ay) N=621 N=33 N=588

919 (U) (Mean=SD) 29.8 + 6.0 303+ 7.1 29.8 + 6.0 0.64°

thwifn (Alan) (Mean+SD) 77.6 + 158 73.1+28 778+ 0.6 0.09°

d1ugs (lwudlung) (Mean+SD) 159.1 + 6.1 1583 + 1.1 159.2 £ 0.2 0.45°

BMI (Mean+SD ) 30.6 + 5.7 29.4 + 0.9 30.7 £ 0.2 0.23°
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A15197 1 Jeyaalluaznislasuidentusenireidauazanglu 24 F3lus ndsinda (sie)

dnuauginly fhevianun S nguitaedlduden naudteiililiiuidon  pvalue
(Soway) N=621 N=33 N=588

Physical status 0.31°

ASA I 460 (74.1) 11 (33.3) 438 (74.5)

ASA Il 161 (25.9) 22 (66.7) 150 (25.5)

$uauassn1shensss (Gravida) 0.66°

Gl 182 (29.3) 7(21.2) 175 (29.8)

G2 249 (40.1) 13 (39.4) 236 (40.2)

G3 125 (20.1) 10 (30.3) 115(19.6)

G4 a8 (7.7) 3(9.1) a5 (7.7)

G5 12 (1.9) 0 12 (2.0)

G6 4.(0.7) 0 4(0.7)

G7 1(0.2) 0 1(0.2)

Type of anesthesia 0.34°

GA 199 (32.1) 13 (39.4) 186 (31.6)

RA 422 (67.9) 20 (60.6) 402 (68.4)

Type of incision 0.26°

Vertical midline 72 (11.6) 6 (18.2) 66 (11.2)

Pfannenstiel 549 (88.4) 27 (81.8) 522 (88.8)

Preoperative Hct (Mean+SD) 353 +29 31.5+0.6 35.5+0.1 <0.01°

Type of surgeon 0.06°

Surgeon A 182 (29.3) 15 (45.4) 167 (28.4)

Surgeon B 65 (10.5) 2(6.1) 63 (10.7)

Surgeon C 283 (45.6) 9 (27.3) 274 (46.6)

Surgeon D 91 (14.6) 7(21.2) 84 (14.3)

Estimate blood loss (mU) 5929 + 167.6 888.2 + 354.8 576.7 + 133.6 <0.01°

(Mean+SD)

® Chi-square test, ° t-test independent

£
o

AN5197 2 NNSHTEULEBAFAIUSUNISHIFR NSIEEBALATMITIANTSITLEDN

SIS LULADNF NS UNISHNAR

MSIASLULUU Type and screen N (%) 285 (45.9)

NM9W3BULUY Crossmatch N (%) 336 (54.1)
$runudenil Crossmatch (Unit) 445 Unit
ﬁwuautﬁaﬂﬁﬁﬂaﬂﬁ% (Unit) 48 Unit
ﬁﬂunuﬁﬂ’mﬁﬁ’] Crossmatch 336 518
Sruuteilasuiden 33 918
CT ratio (Afiwianzau e <2) 9.3
%T (Ailianzau fio > 30) 9.8
Ti (Afsunzay fe >0.5) 0.14
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aswseudandnsunisendanuIndunisiesey
\@0aluy Type and screen 5oway 45.9 (285 518) wag
LW3BULERALUU Crossmatch 5988 54.1 (336 $18) S
Fondl Crossmatch viamun 445 giln finnsldidonass
1w 48 giln dmTuEie 33 518 Auad Crossmatch to
Transfusion ratio (C/T ratio)#11AU 9.3, Transfusion

Probability (%T) 111U 9.8 Wag Transfusion index (Ti)
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Wity 0.14 (5197l 2)

Tunguitheildsuidesmuindunsinioudendon
FNAALUU Crossmatch 32 T1euagiuluu Type and screen
1 578 luszwishdadifuaeiidesldsunisasadendiy
3 579 Inendugfiheiinioudeniuy Crossmatch 2 518
ILagluU Type and screen 1 318

A15199 3 NSLASEULEBALATNISITLEEA WuNMAIY Indication for caesarean section

Indication for ¢/s Preoperative Number of Blood utilization index
crossmatch transfusion

case unit case unit C/T ratio %T Ti
Previous c¢/s 131 172 11 16 10.7 8.4 0.12
Fetal malposition 32 39 1 2 19.5 3.1 0.06
CPD 32 41 5 6 6.8 15.6 0.19
Fetal macrosomia 23 26 0 0 0 0 0
Post term 2 2 0 0 0 0 0
Placenta previa 6 15 3 3 5 50 0.5
IUGR 0 0 0 0 0 0 0
Twin 12 20 1 2 10 8.3 0.17
Prolonged PROM 6 8 0 0 0 0 0
Failed induction 14 16 1 2 8 7.1 0.14
Severe PIH 25 37 3 4 9.2 12 0.16
Unprogress of labor 24 30 3 5 6 12.5 0.21
Abruptio placenta 9 15 1 3 5 11.1 0.33
Fetal distress 15 17 3 4 4.2 20 0.27
Oligohydramnios 2 il 1 1 4 50 0.5
Myoma/ovarian cyst 2 2 0 0 0 0 0
Vaginal condyloma 1 1 0 0 0 0 0
Maternal heart disease 0 0 0 0 0 0 0
Prolapse cord 0 0 0 0 0 0 0

Tududousdnisnadianuindaulngidu Previous
Caesarean Section 3ovay 389 s83a%Uu Cephalopelvic
Disproportion (CPD) $aeiaz 11.3, Unprogress of labor
Spuay 10.5, Fetal Malposition SRy 8.7, Fetal
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M15719% 4 Indications for caesarean section (c/s) WazNISASULEDA

indications for frestaunsiun Gosas)  nquitheildudon nquithedllilésuden  pvalue
caesarean section N=621 N=33 N=588
Previous C/S 240 (38.6) 11 (33.3) 229 (39.0) 0.58
Fetal malposition 54 (8.7) 1(3.0) 53(9.0) 0.35
CPD 70 (11.3) 5(15.2) 65 (11.1) 0.40
Fetal macrosomia 44 (7.1) 0 44 (7.5) 0.16
Post term 3(0.5) 0 3(0.5) 0.68
Placenta previa 6 (1.0) 3(9.1) 3(0.5) <0.01
IUGR 2(0.3) 0 2(0.3) 0.74
Twin 12 (1.9) 1(3.0) 11(1.9) 0.48
Prolonged PROM 10 (1.6) 0 10 (1.7) 0.45
Failed induction 24 (3.9) 1(3.0) 23(3.9) 0.80
Severe PIH 35 (5.6) 3(9.1) 32 (5.4) 0.42
Unprogress of labor 65 (10.5) 3(9.1) 62 (10.5) 0.79
Abruptio placenta 10 (1.6) 1(3.0) 9 (1.5 0.51
Fetal distress 36 (5.8) 3(9.1) 33 (5.6) 0.41
Oligohydramnios 5(0.8) 1(3.0) 4(0.7) 0.24
Myoma/ovarian cyst 2(0.3) 0 2(0.3) 0.74
Vaginal condyloma 1(0.2) 0 1(0.2) 0.81
Maternal heart disease 1(0.2) 0 1(0.2) 0.81
Prolapsed cord 1(0.2) 0 1(0.2) 0.81

Chi-square test

lurunzansaLarnsiiuUIgvMeAIAsss Mz Multiparity (G=4) Soway 10.3 Maglaitnang (Het <31)
(Maternal morbidity) wuiflu Elderly Pregnancy Souas oway 6.9 Overt Diabetes Mellitus (Overt DM) Sogay
21.7 Gestational waz Chronic Hypertension $ouay 3.2 DM Al $98ag 5.5 uay DM A2 Sovaz 5 (A1919715)

9.2 uag 5.8 §in1g Morbid Obesity (BMI>40) Sovag 7.1

A15199% 5 Maternal Morbidity wagnisiasulaen

gigvianundiui Gevar)  nudtlenlasuden nquitlenlildsuden p-value

N=621 N=33 N=588
Chronic Hypertension 36 (5.8) 1(3.0) 35 (5.9) 0.36
Gestational hypertension 57 (9.2) 5(15.1) 52 (8.8) 0.03
Overt DM 20(3.2) 2(6.1) 18 (3.1) 0.34
DM Al 34 (5.5) 0 34 (5.8) 0.25
DM A2 31 (5.0) 0 31.(5.3) 0.40
Morbid obesity a4 (7.1) 2 (6.1) 42 (7.1) 0.81
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A191991 5 Maternal Morbidity wazn1slasuiden (sa)
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eviavuad g (Govay)

nauthenlasuden  ndudtleililasuiden  p-value

N=621 N=33 N=588
Elderly pregnancy 135 (21.7) 10 (30.2) 125 (21.3) 0.22
Multiparity (G=4) 64 (10.3) 3(9.1) 61 (10.4) 0.81
Anemia (Hct < 31) 43 (6.9) 13 (39.4) 30 (5.1) <0.01
Others 18 (2.9) 3(9.1) 15 (2.6) 0.21

Chi-square test

Folinszitoyavosiaeiliiuidenvasindaua
melu 24 Falus wdsidaiieuiuiaeililéfuiden
WUINsEdu Hematocrit neusdngUledildiuidon
(315+0.6) osningthefilalléuidon (35.5+0.1) pgnadl
HodAYN19ann (p-value<0.01) Way Estimated Blood
Loss waangugUnefildsuidon (888.2+354.8) 1nni
naufUaeflilldsuiden (576.7+133.6) gsliduddny
y3adA (113797 1)

Tuduanzainnuaznadutisvngdensadny
Jnmganudulafingsseninedaasad (Gestational

S EVERY,

dl L% 6 Yo A Y
A113199 6 Uadendunus Uﬂ'lﬁl@liULﬁ@WlJEJ\'iEd‘U’JEJ

hypertension) uagn1zlafinang (Het<31) dwafunis
lafuidenay1sldudifgnieada (p-value 0.03 waz
p-vaule <0.01 A1UE1AV) AT URBURIATS ALY
Y0UzH9n335 (Overt DM, DM A1, DM A2), Morbid Obesity,
Elderly Pregnancy way Multiparity laifiaanudunusiu
nslésuiden (mnsnadi 5)

Tudutdousdnisnadanaennuinniaz Placenta
Previa fnafuni1slasuidenag19iidedrAgnisais
(p-value <0.01) (P39 4)

Gﬁa;gaﬁ'alu Odds Ratio Std. Err. p-value 95% Conf. Interval
Gestational HT 2.26 1.25 0.14 0.77 - 6.67
Anemia 14.47 6.04 <0.01 6.39 - 32.78
Placenta previa 1.82 0.26 <0.01 1.37-241

AR Binary logistic regression

'
= o w

dlethimuusiifinatunislésuidensdaiodfey
NEADANIIATITATINAULUY Multivariable Analysis
wuhamglafinaieuarnizsninizen (Placenta previa)
fauduiusedniidedAgnisadanunisiasuidon
vzt danarn1ely 24 Flumdsinge (15197 6)

39150l
PINNANTANYINITLASLULEBAEINSUNISHARAGDA
manhvisslulsmeuiagiivsiidnudn In1snseuden
WUU Type and screen d@wsudUae 285 518 Andu
Soway 45.9 Lariin15im3ealaenuuy Crossmatch d11su
dthe 336 318 Anndufewas 54.1 $udenii Crossmatch
VR 445 glln {n15199%9 48 eiln Aue C/T ratio
9%T Ti WU 9.3, 9.8 uay 0.14 Farstiannsidident
aeﬂummsﬁﬁiﬂmmzam doandasiunisAnewieaty
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NMSASEUEDAEINTUNISHIANARBANIIMLNIDINT Al
austalunagsnaUssmaRia C/T ratio whiu 2.4 fa
148**°112 Fifunsmseudondmiunisrindnnaonnis
PUINBINULLINIVBS MSBOS AsTansinsssidonuuy
Type and screen FedenndesfiuwINIINTeTeuden
vowaemMsanw eglsimuesiansandadeduiioe
LLa:mﬂmﬁlﬂﬂumiLﬁﬂ Postpartum Hemorrhage 1
Uisﬂauﬁ’wﬁammﬂaamﬁammﬁﬂaEJ TnensinsedLien
LUU Type and screen”®” Lﬁumsmnmglﬁaﬂ ABO, Rh
uazATIRRANsoslouAveflineou ilefuisdndusiodd
Bondethunyih Crossmatch deauasuyntumeulding
Uszanad 45 W1l WAlunSassrIusUIANSIaanNE T
\Eoandin1svi Crossmatch funouusn Wian 10-15 undi
woufiuvi Crossmatch sioldaunsunniumeu uarly
nstlaunnselilddesnisifeanyifonnss suin1siden
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%f-\hEJLaamﬁﬁmﬂ'Lﬁammaﬁ’uwé’amﬂﬁ?uﬁw"wms
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