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N1SANYIBINTTUUILUUEBUNAY A1 WBC waz MCV luguianaladin
Ninasanun WNEnAu leukocyte poor packed red cells
YDINIAUINISIARALUIYIR F9nInguia
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SUATUA  antrad, "“WINWY ININT
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UNANED

IngUIzEIR: \ieRnwiAuduiusuesan White Blood Cells (WBC) uage1 Mean Corpuscular Volume (MCV)
1¢1nn13m5993As e Complete Blood Count (CBC) Tulafingfu3anaiiu LPRC il leukocyte content Liutnasi
1IN (WINN91 1.2 x 109 cells/unit)

Wnshne: JULUUMIANYITINTIULILUUERUNAY (retrospective study) Tun13nsia3iAs1ev CBC ladingusana
wagyin QC LPRC lagdy LPRC fnanlud 2561 vosn1AUSNTlaiaLAR Jwriaguin d1uau 1,448/30,977 gile
(4.67%) 4 gindeTu MNFUITMAMANIBLAZIMAVEN aNATl LPRC wuU3ana leukocyte content LNt
1AsgIU M EimsaRRliadAdmssanUsEneumsnsuanuasnnudlasuanseyaduiim evas Afide
(range) warAady Tnsusnauvtinuesfulsnneg wasnadeuauduiusmneadflagds Chi-square (p- value <
0.05)

Nan13An®: 910 LPRC 1,448 gilm wu LPRC #ifiUSunas leukocyte content 11T 1.2 x 109 /Unit $117u 332
gilin (22.939%) wu WBC stesululafinasudauaingdu3nn ganin 8,000 cells/ul $1uau 200 gin (60.25%) fien
YSunsveadinidonuns (mean corpuscular volume; MCV) #1171 80 femtolitre (fL) S1uau 121 giln (36.45%)
wawdiAn WBC fusfuge Sauiu MOV s $1uau 63 il (18.98%) iisuiftvudeyavesiuinalunguiisl WBC gui
WBC Unfi waggfusanalunguitsl MCV sy MCV Und Siaraiumnsinseeadidoddy (p<0.05)

a3U: A1 WBC figa wazen MOV fislulafinvesifuiana fuasieUiuna leukocyte content lu LPRC fatfu n1sdnnsas
fuiTalafin @wihiimsdumsinss Rensuarennsuansesnisindelussuusne e lild LPRC fifinmam
fanutasasouddiu Tnsananudsdunafanmewsndeunnnsiulafindemnnsuutouresdaidonsm
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Retrospective Study of WBC and MCV in Blood
Donors Impact on the Quality of Leukocyte Poor
Packed Red Cells at Phuket Regional Blood Centre

Thanasarn Look-Lem, ?Pornthip Rattajak
Phuket Regional Blood Centre, Thai Red Cross Society y.

ABSTRACT

Objective : This research aimed to examine White Blood Cells (WBC) and Mean Corpuscular Volume
(MCV) from Complete Blood Count (CBC) in blood donors’ effect to the quality of leukocyte poor packed
red cells (LPRC) more than 1.2 x 109 cells/unit.

Methods : We retrospectively analysis was conducted on data from CBC and a random selection of
1,488/30977 units (4.67%) of LPRC in 2018, with a daily sampling of 4 units (2 men, 2 women) to
identify the cause of high leukocytes content in LPRC.

Results : The finding revealed that 332/1,448 units (22.93%) of LPRC exhibited high leukocyte
content. Elevated WBCin donor’s whole blood (WB) > 8,000 cells/uL accounted for 200 units (60.25%).
Additional, low MCV (< 80 fL) was observed in 121 units (36.45%), and WB with high WBC with low
MCV was noted in 63 units (18.98%). The study established an association between WBC or MCV in
blood donors related high leukocyte content in LPRC (p < 0.05).

Conclusions : high WBC and low MCV in blood donors have a discernible impact on the quality of LPRC
more than 1.2 x 109 cells/unit. Therefore, Donor selection and screening procedures are imperative. Staff
should prioritize healthy blood donor volunteers with medical history to ensure the quality of LPRC,
promoting safety for patients and reducing adverse reactions from residual white cells in LPRC.

Keywords: Mean corpuscular volume, White blood cells, Automated separators, Leukocyte poor packed
red cells

Contact: Thanasarn Look-Lem
Address : Phuket Regional Blood Centre, Thai red cross society
38/193 Rattanakosin 200 years Road, Taladnue, Muang district, Phuket, 83000

E-mail : Thanasarn.l@redcross.or.th
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Leukocyte poor packed red cells (LPRC) #®
nansaladindndenunsduduriadadenvii Sudu
drutsznevladinfivindindenvmeenluunsdiudieisnig
Huwen (centrifugation) fin1sansrurudinidenuniadli
witetlosnd 1.2 x 107 wad/giln (cells/unit)” Jofivas
wanfaafnviadfetivantfjiselifeuszasarnns
THdenunse Téud anglivunduanmsliladin (febrile
non-hemolytic transfusion reaction; FNHTR) Fanz
$wundu (chills, fever) anvginangUleluauivedse
Silafinuiiuguuegluduuszneuladin’ Human Leukocyte
Antigen (HLA) alloimmunization LaranALABIRINNTT
e cytomega-lovirus (CMV)’ Feun1sansiuan white
blood cells (WBC) Tuguisznaulainizdivanuaztlosiu
MAAANATILAENAINE T

mstuuenidonsenidudiug vlilaudndoue toun
packed red cells (PRC) platelet concentrates (PC) wag
wana (plasma) wudn PRC Sansiidaidonuioguszana
1-3 x 10" cells/unit® Faduanngdifyuosufizenlui
UsgasdnnnsiidenundUae n1snses WBC Tuvugliden
HU3e (bed side leukofiltration) ansnsnan WBC lvinde <
5 x 10° cells/unit usifidunsnsedladiniifotgnatetu oz
§in13 release 09 cytokines S1UAUNINYIIAAANTEUIUATT
immune hemolysis 3uld Hagtuaiinsliiiniansenen
WBC eanneunsiviladinungUae (prestorage filtration)
\iondn leukodepleted packed red cells (LDPRC) Fande
WBC o1 1.0 x 10° cells/unit Tunsdlvsffiheiiaele
Fumsidn vsaleeinufisenannisulafinuinew AIs
Iasunandmalainvila leukoreduction WU LPRC %39
prestorage filtered blood @ LDPRC dlosandidaladia
ymitlzuuegludiniszneulaintosniniioteaiunioy
IHannsiiden (FNHTR) msifngiiduiudedudiaden
(HLA alloimmunization) kagn1sfiaida CMV'® ANUUINTFTIU
994 American Association of Blood Banks (AABB)” nnuus
F1 USunas WBC fianansatlosiunisiin febrile reaction 16
fie < 5 x 10° cells/unit wazU3anas WBC fianunsatlosiu
A154AA HLA alloimmunization wazn1sande CMV 18 Ae

< 5 x 10° cells/units” wonaniinislduysznaulading
i WBC i i filtered leukocyte poor packed red cells
wiUhesdatideanunsoangiAnisaives FNHTR uag HLA
alloimmunization adladnee' egnalsinu wansins LPRC
aunsalddmsusnuvdtieiitamediadonuash wu guaed
fnmelafinnefauuudeundunarEesa (acute vio chronic
symptomatic anemia)® lsauzi3s fthefigapdeidendiuan
171 (blood loss)” wardadumadendmsuiithesdadidle
M’%aﬁgﬂwﬁlﬁ%miﬁ’l stem cells transplantation #suu
Foslésudruusznauladinuiin Mdu leuko reduction sl
anansanifenviiafnanla

nswin LPRC lnen1suen WBC eanamndiulseneau
Tadinvane s Tnefiingusvasdiiieanu3anu WeC Tudw
Usznouladin wunstiuendu buffy coat aanlaes in-vert-
ed centrifugation MswSeudUszneuladslaglfiniosdu
uenaiuusenaulaiinonludilaegyinnisuen buffy coat (Buffy
Coat Removed; BCR) #3Usznausie WBC uazindaiden
(platelet) panein3osdunendnlui@dadl 2 svuu fe top
and bottom uag top and top® @mnsaan WBC lauseunau
80% e WBC < 1.2 x 10° cells/unit Auduinislainums
IR annvning warniauinislainuiend Swiagiin
Iijumafianisfuuendeinissduuendiutseneuladin
SlugdAszuu top and bottom 1l wieanusuas WBC lu
dwuszneuladinuuiundy 14 U nevauawioUSinaAy
soanslivedameruaifanudosmslilufiaediumniy

nsw3endILUsEnoulainuiin LPRC 1neis buffy coat
separation method %38 buffy coat production method
MuLAsEIUNAUEUINslalinuin® anmualng Sinaun
nManageUlileAUALAMA N THARdILUsENDUTaTRTH
lanuaudiuaglanmunin Ineimuald LPRC Usenausiy
U311095 (volume) ag/luta93endne 200 - 350 Hadans Usunm
glulnadu (Hb) Litdesndt 40 n3w/giln waze Het dosey
5831 50 - 70% /gfin Taw parameter 114 3 st dosiu
inaidudnuiesay 100 vesiwiugdniinaaey fivsuna
dindenuiegifoandn 1.2x10° wad/ge wazdewrunl
Wudnufesas 75 vesiuiugiaiinaaey®?
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ogslsfionu dausdeunnsiay fufeusuney e,
2560 a1puinistafiauvand Saniagiie lavianisdy
ATI9RNMKANATe! LPRC Tuvnisvaaeuiidheussiu
LAZATUANAMAIN AUIUINITIafinuieyIf annyalng
(Accreditation No.413/57, 1ISO 15189: 2012/1SO 15190:
2003) 1w 10 frege/dou nuhilldies 4 adainanis
nagouyIandinidennfivudeulu LPRC Huinmst
UMIFIU 100% Laemasat) w.a. 2560 WU LPRC gandnineu
1IM351 AR minimum Wiy 1.25x10° cells/unit uaze
maximum Wiy 2.46x10° cells/unit §3 WBC fivudeuly
HARATLAzAUNUIIATTIVeId LN INYRusaR U ld
fautul w.e. 2561 mhendndulsznaulain A1AUINIS
Tafinuiawd Jmiagiin Tnsudn LPRC §1uau 30,977 ailn
AnLdu 89.28% vesnBndnTidndonunsiindniun 14T
NSUATINUNIMVBININER LPRC muglliumsvasaeu
Mndedsziunazeuauannw lunfuifinismén 1w
4 gilmraiy 39nI1UW LPRC VWanuaRAnen 1,448 giln
(4.67%) Wuen leukocyte content geNTNNMINUINTFIY
duau 332 giln Andu 22.93%

msfinwlaenisifivdoyauuudoundas (retrospective
study) VBN TITI VULTEEITTN Wavany” Tl w.a. 2557

aaa @

wuideyadihefiinuiissannssuladinlulsmeiuia
#1929 Tasgeznan 7 U duinds 346 18 TagufAzend
WUUINFR 79 allergic reactions LareINISTNUIINTBIAT
ife FNHTR Tuduau 346 sewdeduunaaladiniilésu
WU NIINNISTU PRC 210 578 (60.69%) 195U LPRC 18
518 (5.20%) Fresh Frozen Plasma (FFP) 101 518 (29.19%)
uar Platelets concentrate (PC) 17 318 (4.92%) Lilo
Wiguiileunanisnyinisiiaufisenannssulafinsening
U w.e. 2549-2555 wusgnsNsnaufisen FNHTR 3N
Fu Snnalnwileiivilian FNHTR Aensazauvas biological
response modifiers (BRMs) Tuszninesmisiivaulszneu
Tafin 39 WBC uaz platelets ﬁa&ﬂu blood components
QENATAS cytokines, chemokines haza136114°] fAnann
nsnseduluszuy complement™ dogadriidaudui
velifuinssdandniuadaitetluddlitugineey
Fosldnanmm fumsgiu fanuasndeuniuiioanau

Feodlunisiinnnzunsndeuainnissuladiadesainnis
Yudouvesdindenun
mﬁﬁmﬂiaﬁmﬁﬁmmﬁﬁLﬁwﬁuﬁumﬁﬁmmlaﬁm
Uszdn (repeated donors) luamgdnmiaiivilisinidon
wasdusuansanas (MCV 6) nn1sfnervesrigla
Inusne" uazmn wudﬂﬂﬁmﬂiaﬁmﬁuﬁizﬁu hemoglobin
anassENIenIsusaInegeretiio laggu3aAcangd
wqﬁﬂﬁuLﬁaamﬂmﬂﬂ%ﬂﬁzmumLﬁ%ﬂﬁmmﬁﬂwmmu
INNANITIATIEVTRLA AI8N137TIT CBC WUTIT1UI
Q’U%mﬂﬁﬁmmmad MCV wag MCH anas Sesag 22.9 uay
20.8 AU BeAniia 2 Lﬂuﬁaﬂn%’hQﬁmﬂﬁm’;ﬂaﬁmmq
Wuieafiun1s@nwwes Barbara J Bryant wazagy' finuin
A1 MCV Lﬂuﬁwﬁiﬁﬁmﬂsmm’mwiaqﬁmmﬁmﬁméfu"lﬁal,l,az
awié’ﬁﬁuﬁ’mqfﬁ%lumﬂﬁmLﬁuﬁmmﬁﬂmLwluﬁiavl,ﬂ gaglanuy
Suuoe H.D. Alexander wazanz'’ finuinnisusaalain

v

5
ATAURMNLTY Vi liaesTdinlafinwns MCV wag MCH
Jyunanad kazAdsieaAl MCV wag MCH 1iWan15n57988u
Amgnsesswmaniuszesuiudviuiuinalaiinusedn
a a < o A 09 Y a ' I
nsuinelainraduladedesilviinngnsessaman
axal (iron deficiency) @uilmanniizladinaeainnisen
< . . . a & v o w
510L4an (iron deficiency anemia) AN folduveyadAgy
NRBINAUIINUNIUNTEUIUNSALANUTIALa R lALNTY
WD lANSHARNANA U9 LPRC U04n1AUSNNSLaRnWIAS
¥R Jriagiin daannintu afreanuiulalunszuiuns
NA® NIAUSNISLaRALAIYIRA %’mi’mgﬁm ?Nﬁmﬁmuqu
AMAINNITHER AIUUINTFINVBIAUGUINITLATIARIYIA
annaabngluaulses wadsldmednisAnwiaifnasy
¥83 WBC way MCV lulaéingu3anna Fansid WBC iiuwnat
Wnsgrulundndost LPRC 1y e1adwmalvigiieiianinudes
Mwinuisenannissulaiald Amlunuedideddenis
AnwrAnuduiusyasa WBC waga1 MCV Aliannnisnsia
a 6 a Y a LY a o & @ = v v
WA CBC luladinguiana fundndaeiidatonuaadudu
siafiadenunafi LPRC 713 leukocyte content Lunme
W95 (WINNI1 1.2x10° cells/unit) Ineilynsavisneiag
WoHan s LPRC Iidnanmnnungsunayyislvidula
P a A o a PR p= a a a
lmﬂaum‘wmlﬂmﬂmm&mamm‘wLLazuﬂizamﬁmwgqqm
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ngUszesA

1. ednwuazmanvaivilimuy3anm leukocyte
content Lﬁummﬁﬁmmgm @wnn1 1.2 x 107 cells/unit)
i LPRC findndeindesdusenlafindnlusifiszuu Top &
Bottom
2. WleymAnudusiusan WBC warA1 MCV #ilsann

Y a

HUS1ATDINIAUINISLakmLIAg

U
=

A Jariaguia fu LPRC #idl

NMIRTINNATITI CBC ladin
leukocyte content LAuULNES
INIFIY

AonsAnY
FUMUUMIANYITINTIUUMUUEDUNAT (retrospective
study) Tun1595393A519 CBC Tafindu3nnm wasinseving
MIIRAMUNM LPRC veaniauinislafinuviend Jamingiin
NTIATIZIN DA TN ATINTTUUIUTZNOUMENITHANLAY
mm?ﬂmmam%;ﬂaLTJuﬁi’m’m Sowaz ANEY (range) Laz
Anade TneusnauYineIfiuUsane waznadeuaIy
duiusn1eanalaedd Chi-square (p- value < 0.05)
UsEINIuaznguAlgna
Hugusnelafiodwiinnnntt 50 ke favami Laid
UsyTRlsavForufinuniilag wieonsfuusenueniifinase
szuladin FeffusnadesldiunsdnyseiRquain Ussidu
avn1n (donor health assessment) LaEATI9I19N81AY
weurad Inuaztninaianisunngfldsunisiineusuun
lagianiy lagufuinuinaiuazdlon1sAnienguiang
la#n” (Donor selection for Allogenic Whole Blood
donation) vesguduINslalinuiei
FregneildvinisAnunlunuided Wlaknasudau
(whole blood; WB) fesiv  whowsiulain way

a o 14

WAnS0T LPRC 7indn o mihewdndiudsznauladin nie
uinslafinuriennd Jaingiin Fausifounnsiey - Suay
WA, 2561 T3 WB Innnswsivanguinalaindiuy
4 glladou laglddeglafinveduianalainlumeaye
11U 2 glauazguIaaladinlunangediuiu 2 giln
$117u LPRC Aifnesianun 1,448 gilm uafildannsideay

il usuimslunisdadenduiaaladiaiiolild LPRC

o
NUAUNTN

q

Welunmsw Fagliinansenulay sieruiialainmsdu

Va o I3 Y [ o [
@J’)"\]EJ?]ELﬂUl’]LUUﬂT]MﬁU kaguaustuNans

Feriunszurunswangad
1. Bmsanziuitegisanguiaialain (Blood
sample collection)

1.1 ushegnlafinUiuing 3 mL fiwizldvaen
Vacuette® &4 K, EDTA Wuansiudenuds lngvieinns
Aulafin vaeasfiets EDTA 7iiiuain sample pouch 4
Wizivamden WB dadunsitunasnsegiafinainnis
WziudennuUni

1.2 \fiufeegne EDTA tube sample 9MnKU39A
wiAYe 2 giauazinAngaduiy 2 giln fedu gA1ANY
duduredlulnadudunaeinisliviaeladald {u3a
wevds Hb faseglude 12,5 - 16.5 ¢/dL {uanawmeiey
Hb fesaglutie 13.0 - 18.5 g/dL

2. NIATINATIZHA29879 EDTA tube sample

2.1 11A79813 WB 270 sample EDTA tube 311
N1373339 complete blood count (CBC) Fen3amsan
Hudiadendnlud® (hematology analyzer) v®9 Horiba
U Yumizen H500 WR3839LIBNUAINISITNDSA9 119
ladinineuaziuisenunaeenin Juiinteyaaslulusunsy
E‘ﬁﬁﬁ]gﬂ Microsoft excel

2.2 11ga WB ﬁLﬁJWLﬁUé”J&quﬁQIaﬁmﬁm
quadruple top and bot—tom bag ¥u1a 450 mL (Karmi,
Kawasumi, Korat, Thailand) Ssfiinenfulafinudeiaude
CPD U3ueu 63 mL Lﬁ]mﬁuﬁqmwgﬁizmw 20 - 25 93"
walgea 11duiin unit number 1Agn1s scan Anmitige WB
Lﬁaammmﬁfﬂwmmﬁlumiﬂ’uﬁﬂﬁﬁaaﬂa

2.3 19sWB m%ﬁmﬂ'ﬂﬁy’qqq (gross weight) Wa
Tufinadlulusunsudnsagy Microsoft excel

gasnsudiunns

{[‘jmﬁfﬂa"mﬂizﬂauiaﬁmmqwﬁﬁg (n.) - ¥t
Q9U559 (N)] / AN (n./418.)}

*AIAUNUILUY (specific gravity) Vata1uUsEnaU
Tadin WB'® = 1.053

%) HSCR | ISSUE 2

5



Health science clinical research ¢ Volume 38

ORIGINAL ARTICLE

July - December 2023

3. nstuusndlusznauladi

nstunendutseneuladin i mavinistafinums
R Jianifin vemhendndiuusenoulaiin inseuay
ANAINNITHEANINUIATTIUVBIAUGUINTIATAUYSYIA
annalneluaudszdr mstunendiuysznouladinlunn
Fupouriluszuu “closed system” melu 8 aluamdsmnn
wizfv Inglfiaseaiieldiiunis calibration wax validation
uéh Tneiiasedd

a

3.1 e WB mmﬁqmmmaw’m 20 - 25 9461
waled o wilenandiuuszneuladia [Wunategatioy
1 3l

3.2 1193 WB mwaquswiaﬁm%u-m LU19)
Uszana 10-20 adadtellafinnelugenauiuienduladia
wiagheia CPD TdhAus snduthundusenduyseney
Tafinsheedostunendiutszneulafinsinmiugugamai
Heraeus Cryofuge™ 6000i (Thermo Scientific, Germany) i
ANL5150U 3880 SAUADLNT BRI UT (A=3) BRTNUSA (D=5)
WWunan 10 uiifigamall 22 + 2 ssrnwaidea

33 Juwenseweesdusenlafinsmlui® Kawasumi
KL-520 (buffy coat methods) wieniulafingsdue auldiiy
nansSauaafndadenunaduturiadindonuis (LPRO),
buffy coat (BC) wag fresh plasma

4. nsiudaegne QC LPRC ananeudasiionsaa
HOUANATN

4.1 11 LPRC f?ﬁu’aﬁﬂi’ﬁqmmﬁﬁm 20 - 25 89"
walea eg1etion 30 uil Aeugnaneiusiedislainile
thinmeadey §4nnszuIumslinuANAMAINANLLASE
Blood Cold Chain

4.2 11 LPRC m%’qﬁmﬁﬂﬁaqa (gross weight)

U = v

Tuiindoyaatlulusunsudnsagy excel asrvaeumneay

% 1%

gilalvignaedlaglduiinumin LPRC sevieainyadeya
989 whole blood A5lHASEnAlsLaIdenDE19T0Y
1 dundsiagnniunldnuaisieduidimtdnuinsgiuie

NTIRABUAINNYNABIUTEITU (daily check)

4.3 v QC LPRC anmsiiusegsainaieUass
\Aushegsladinifiothumaaeulignaisgaainvatsans
Al lusnddilafislnadilugeaunun ndunsiusazasuny
Useanm 10 adudellafinnglugmausuihendulafiouds
Fin SAG-M U3ams 100 mL wendiui annduudeslsr
lafinlnadnliauansgs

4.4 wiinansuwazianeudesiideinisnadeusen
91n#199 LPRC Tngldmnmeniansudes 10 - 15 wufans 39
Juanuenfivisauuasifissmeiunisnsia famsewing
etlafinlumeUdosdieglndgaunniigrazlvieilnides
fulafinanglugaunniign n1sgaansfilimanzauvennn
Wuluenavilsia hemolysis Tusaenslafinla

5. NNSATIANATITHAE1HEN Complete Blood
Count (CBC) aanmsiiufegnsananeudas

5.1 deganaisudetndnldnasniietig
(sample tube) ﬁL%sJuﬁzwmmasu unit number A9
mnoealinssiunasiiowhnmmaiesei

52 anvialnawadinaedeimsatiudiaden
gnludf wazluiindoyaadlulusunsudniagy microsoft
excel Wivsunsuuazaouiumaslunsduinmadaagléen
net weight, volume WagAn leukocyte content YW@
LPRC 21ngnsAum

Usunsvasdiulsznaulain (volume)

- Ysumsvesdruusyneulafinnildainnisds
ﬁmﬁfﬂﬁ"’aqa (gross weight) ﬁ’ﬂauﬁmﬁﬂqqmm aglgimin
duusznaulaiin (net weight) vhwminduussneulaiin
() wAwrunduldudsuing (mL) lngw1saigaInINg
NI (density) ?Jm&i’suﬂixﬂauiaﬁmﬁu‘]

gasn1smdiunns

{[ﬁmﬁfﬂdauﬂizﬂauiaﬁquwaﬁ; (n.) -t
9eU559 ()] / ANANUVLILLIY (N./48.)}

*AIAUNUILUY (specific gravity) Vada1ulsEnaU
1adia red cell = 1.09

gm3n15v1 Total WBC count / Leukocyte content
Total WBC count (cell/unit) = WBC (cell/uL) x volume
/1000
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6. 39UTIULBEAATIZVITDYA
Aaszivayaaine leukocyte content g Tne
Fendinwilu LPRC #ifiusunas leukocyte content 1nnin
1.2 x 10° cells/unit wagiasnguanisnsia CBC luladin
Au3nelagldan WBC wava1 MCV unasilunismanive
fimutianal leukocyte content LAuINaNATFILTL LPRC
wiazgq ImaLﬁuﬁayjaﬁumtﬁauummu falfousuIAy
U 2561
7. Wisuisudayauazdnsizvideyanisannlaeg
TUsunsu SPSS
Wiguiieudeyaves LPRC W 2 NEN LYNAUENIR
FUsunandalafinuniuinnit 1.2x10° cells/unit 3uA5129%

31nAT WBC Assiufian wag 3nA1 MCV Aislulafingusana

VNAFDUANLANNUSNADALAETS Chi-Square Tests IneyiA
p-value 198N 0.05 (p- value < 0.05) aziiondtvdfAgy
NGOG

NAN1SAN®YI

971 LPRC fifinunseminaiieuunsiay Saieusunay
W.A. 2561 317U 1,448 giln Junsuwenseesesduuen
drulsenoulainonluiifves Kawasumi KL-520 Lazyinnis
As9ATIER CBC mawasesiudindensmlutfives Horiba
3U Yumizen H500 wu LPRC fifiuSanas leukocyte content
AN 1.2 x 107 cells/unit 317w 332 gila Aauandly
(514 1)

A5199 1 Number of leukocyte content > 1.2 x 10” cells/unit in LPRC components during

January 2018 — December 2018

Total No. Leukocyte content LPRC
. >1.2 x 10° cells/unit Passed Criteria
Units Units / % %
January 120 36 (30.00) 70.00
February 11 33 (29.46) 70.54
March 124 36 (29.03) 70.97
April 120 32 (26.67) 73.33
May 124 19 (15.32) 84.68
June 120 25 (20.83) 79.17
July 124 36 (29.03) 70.97
August 124 23 (18.55) 81.45
September 112 18 (16.07) 83.93
October 124 20 (16.13) 83.87
November 120 31(25.83) 74.17
December 124 23 (18.55) 81.45
TOTAL 1,448 332
Min 15.32 70.00
Max 30.00 84.68
Average 22.96 77.04
HSCR | ISSUE 2
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nmsAngy WBC dsiluffuianadisinign (min- 60.25%) fldn MV shnh 80 fL Tu whole blood Suau 121
imum) fie 3.40 cells/plL uazwu WBC lufuianeiigaiian  gin Aaliu 36.45%) waziie1 WBC é?aéfu@aﬂdw 8,000 cells/
(maximum) ge@ia 17.10 cells/pL tleduunmuanmai L $2miu MCV snin 80 fLdruau 63 giln (Aaidu 18.98%)
AaTEnt nuPamwndlngunainal WBC edulu whole  wananslu (ans19ft 2)
blood 4131 8,000 cells/pL 1w 200 gin (@aduy

AT197l 2 High WBC and low MCV donors with leukocyte content > 1.2 x 10° /unit.

- Donor parameters Total No.
high WBC low MCV high WBC with Other (units)
low MCV
January 16 8 4 8 36
February 10 8 8 7 33
March 15 7 6 8 36
April 7 5 5 15 32
May 5 a4 5 5 19
June 8 4 6 7 25
July 18 9 3 6 36
August 10 3 8 2 23
September 7 1 6 a4 18
October 10 2 4 il 20
November 18 3 6 4 31
December 13 4 2 4 23
TOTAL 137 58 63 74 332
Percentage 41.27% 17.47% 18.98% 22.28% 100%
MnuansAnwlduandifiiuin dr WBC daduiigs lennaeumudTuSNERRAlAFE Chi-Square Tests

8,000 cells/ul) wagan MCV filuladinvasiuiang (< 80 wuind WBC luffuinalaiin fnnudmiusiu leukocyte
fL) dauduiusiue leukocyte content 1A 1.2x 10°  content Tu LPRC agnsilidudfAny Chi-square P = .000
cells/unit Turdnsiasi LPRC fildainnstunenvenaiesdu  Tnefien pvalue oandn 0.05 (p- value < 0.05) fauansly
uenlainomlugia (@1974f 3)

) HSCR | ISSUE 2
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AT 3 High WBC donors with high leukocyte content in LPRC

Donor with high WBC

Parameters > 8,000 cells/uL (CBC)
No. %
high leukocyte
content in LPRC 200 59.3
Normal leukocyte
content in LPRC 137 40.7
TOTAL 337 100.0

Donor with Normal WBC  Total No.
< 8000 cells/pL (CBC) (units) Chi-square
No. %
132 11.9 332 P =.000
979 88.1 1,116
1,111 100.0 1,448

wagnudndl MCV Tuguianaladin danuduiusiv
leukocyte content Tu LPRC agnsiitied@1dgy (P = .000) lned

A1 p-value Hoanin 0.05 (p- value < 0.05) Aauansli (11579
il 4)

A15199 4 Low MCV donors with high leukocyte content in LPRC

Donor with high WBC Donor with Normal WBC  Total No.
Parameters <80 fL > 80 fL (units) Chi-square
No. % No. %
high leukocyte
content in LPRC 121 53.1 211 17.3 332 P =.000
Normal leukocyte
content in LPRC 107 46.9 1,009 82.7 1,116
TOTAL 228 100.0 1,220 100.0 1,448
2150l

NHANTANYIAT WBC uar MCV Tugu3analadin
fifinasenunnvesnandsilainiinideaunaududusie
e (LPRO) veanmauinislafinuisnnd Samin
Qe sErinefeuunsiay fadeusunay we. 2561 wuen
WBC figauaza1 MCV fislu whole blood damsialdan
wSewmmatuiiadensnluli® (hematology analyzer) &
wasienszUIUMSHARIUUsEnoulafinfilfiadosdunendau
Uszneulaiindaluiffszuu top and bottom Fslutuneu
nsudnidadoiieadesiivarnuats fudnuamlainasy
dwanguine nszvaunmsnzivladin nmsunazans

Juwendusznoulaiin manusnwuazauds auiainy
FrunguesuiRnm unwedssdiouazgunsalitieades
maBAIUNRNUMIBEuazN1InTIIRMNWELUsTNOULATR
wiarnAsiinannandreiuiu Aeiiaruenlallduasdosims
AnwAsamunmlalinAsudIuNLUTIA (blood donors)
Faduimguddnyiasiunszuiunissdn LPRC Wiannw
donAdoeTUNUITEYes Pierangelo Bonini wazaas' 7ilg
vhnsiesgitadeiiviliAaanufiewaauazdssanseny
sonsruIuMIMeiesjiinig mnmsAnwmuiluduney
NIUNITIATIZN (pre-analytical) AoAUEANAIAGONANTS

HSCR | ISSUE 2
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Lazhuzindin1saudunisifdvszansaniiiofiazdae
AsYvEpUANURANaTR (error detection) MAntuluduneu
usnlvinnilan ieastymilunsufiRa (error reduction)
FatuanzIemenemswssuneunounu3alain
Hunilslunszurumsiiegludunou pre-analytical fifiua
nsgnusian1snandulsznaulaialidauninguiy nns
wisuilarnsAnnsosguIalainliliuinsgiuavday
annaunsndeuienaiinluitasadls

A1 WBC count fiflAngs 513eniinmzdiadenuiiuin
(leukocytosis) iinannansdiiinissnauindelusisne
ﬁaﬁmmﬁmﬂﬂaﬁiﬁuﬂisqﬂ anwsuaInzdadeny1uIN
AU W Sinsindelussnie (infection) inuvesie
nsRndeuuniiae (bacteria) wislisa (virus) ¥il¥snanie
ahadadesvufiutuitenndansiudelsa fnmssneuly
529718 (inflammation) WulsauzSafindenun (leukemia)
wsetinuReunAvatlunszan (myeloproliferative disorder)
bilunszanaiavaddaidenvneenuuiniaund a1y
Nlw (allergy) uagvoudin (asthma) mslasudumnsiean
nsundurendedelusnanie (trauma or Injury) U Lia
lilud! gnnszunn ndudevialame nssnwilsalaens
HAGR (surgery) N172Y893INETITNSI oxyeen wazans
amsludoawadliifiome wu lsanasmdenaues (stroke)
Tsandaiewlavimdondoundu (heart attack) A1z
ANLASEA (stress) N19BNANAINIREIINN (strenuous
exercise)”® uananiseinuidefiatuayuiguinalaind
quuntuaensléusnunsiaegluduneunisnu wadhs
Weweswenniinananzdindonvrgaguiu’ 91nn1sAny
wu WBC sagtulugfuaafiniign (minimum) Ao 3.40 cells/
uL tagwu WBC 1up§u§ﬂﬂﬂﬁ§jdﬁqm (maximum) g484 17.10
cells/pl Wag LPRC 71n329 7 WBC aglure (0.02 - 3.38) x
10° cells/unit 3A1 maximum genIINsAnKIves LUF
Suaine wazAmz2d 9 WBC agflutas (0.05-1.74) x
107 cells/unit

YSinuveadadenuia (white blood cell count #se
Total white blood cell) fenunfioeffiuszanas 4,000 - 10,000
cells/plL21-22 $1uan LPRC Aifinw 1,448 giln wuinil WBC

YofUINATIANI 8,000 cells/unit ogdwau 1,111 gil
LLazﬁﬁmjuLﬂwEﬁmﬂIﬁﬁmﬁﬁ WBC 111131 8,000 cells/
unit $1uau 337 giln TugfuIanadid WBC > 8,000 cells/ul
U 337 AU NUIFUITNALAARTIWIL 200 AU dHAlT
HAnua LPRC Wunausinnnsgu Antdu 59.3% wazAndu
13.81% wesdnuuiiAnuiavun (Table 3.) egslsfinu i
989 WBC ﬁag”luszm 8,000 - 10,000 cells/pL Adsdioineglu
inausiUnAislelfisuiy reference range andeyaiidnun
Fuinalafinfleglunasiunfusroulumsgs (upper normal
imit) fuinanguiionaaslilinguiuinadidan WBC g
nmsinde anmnsonuldludiuau 256 518 Mnswaudil
WBC fagrufisnnnin 8,000 cells/pL 31U 337 518 Anvdu
75.96% maaﬂu’%mvaiuna;mﬁ warAndu 17.68% vosdiuu
finwonun Sellanansossisuinenduildfomamey
Baazshlilafininueauinniu wasnuguineiit WBC g9
LAY 10,000 cells/pL Faonvasinnsdniauinitelusnenie &
duou 81 518 Anndu 24.04% maa;ﬁu‘%am’l,uﬂa;uﬁl,l,azﬁﬂﬂu
5.59% YosdnuiiAnw e fedumsfiny wac Argslu

¥ a '

HUSAANauTAsRasdnUse i Regadutu wraenelsAnig wuan

q

e

1%

dusnaladntunguil dslienun@lunisudn LPRC 1uduau

e

137 giln Aoy 40.7% uazAniu 9.46% vesdruauiidin
favun aenadoatusieauves dunu avdadad findrai
faiitadevangegnafiiuifatos liun aunmlaiinuiane
waspIuvesaiedleuazgunsal mnusiseuvesmsiures
uiaziades sroznalilunisdu wazarudiungues
FUATR Feinaviliinanfasiladnidaidonunaduduyia
dndenmmiiwisuldinunmilduazdisannisuudeu
voufiniionuiasle™

anvagiaanfen MCV fisululafinguinadinis
80 fL dnalvidnsinui LPRC & WBC LAUNATINIATFIU 99N
$1u7u LPRC fifnwn 1,448 giin wuhiiuinanguiisiuiy
121 579 (36.45%) wagian WBC éﬁgﬁﬁuqaﬂdw 8,000 cells/pL
U MCV sndn 80 fL $1uau 63 119 (18.98%) oendls
fimna Aves MCV < 80 fL Tugusaelaiinduau 107 518 Ads
Tsinuniluniandn LPRC Aniu 6.93% vesifusnmlunduil
wazAnidiu 7.39% vesswuiiinusisun Jelsiaunsoasiis

%) HSCR | ISSUE 2

10



Health science clinical research ¢ Volume 38

July - December 2023

ORIGINAL

ARTICLE

fusmanguilldimunmsedasililafinawaaunniy
Amglainaninnisuiasimanuazlsalainassadadide
mLmﬁwuﬂaaﬁﬁﬂﬁtﬁmLﬁammqﬁﬂ%mmamm (MCV #n)?
msuinalainedaseiiles Tasguiaafananinginssy
\desannnslifuussmusadusimannauny duals
Fuianaladinsuiisediu hemoglobin anas YuATes MCV
uaz MCH amas Gt 2 ussdduinaiinmeladio
97991NNNTVINSAN (iron deficiency anemia)’’ Fana
NSANYIRNINAADAATDINUINUIIBYDY Alexander HD uag
Ao’ Finuimsusnalafafifianuaiinty ildaned
inladinuas MCV wag MCH (mean cell hemoglobin) flauia
anal wazAsIdAn MOV uag MCH ionsasaaeunmiznies
siwanlusyozBududmivuiaalainuszdinisuion
TadnoraidutadodesiliiAnanzniessiamanazas
(iron deficiency) %nﬁﬂﬁlﬁmmaﬂaﬁmwmﬂmimmm@
wian (iron deficiency anemia) auun eg19lsinu uenan
Azlafinanannisvinsiaman lsalafinaefadadile
(thalassemia) uazwimzveslsns datisly Aenaslanimmdun
fidsrasiorn MCV fisnlufuiaelafisld ndeyavesaunan
TaisAneuisszmalne’ wuindgiidusdatiflovianingg
swdulidndiulszanusovas 1 vesUszang lsalaiinag
Sadadiily (thalassemia) WinanAURAUNANITUENTTY
waztfullymansisaguiinugdinisaigannlussmalng
fuultuanfisnnniuynd 1nUssenns 66.2 d1uau Sova
1 ve3Usz91ns o 30.0 - 40.0% vosAulny awidusada
Hilvey™? uariifidusadatflovulaslulumifissiraien
(WWg, trait, carrier, heterozygote) aglaifionnisuseiiladin
Mafisndntos uenaninisasansenmelsalainans
s18atds arldrduiidadenuns (red cell indices)
Usznauludie MCV uaz MCH Fuduaiildainnisasiata
Tneinsediianidnidonsnlusi@ luglugjer MV < 80 fL
Wazuse MCH < 27 pg” wazn1snsianvzviladansiaa
Fuily wngatauasdatilenaznvzvila Hemoglobin E
(HbE) wunAInsnsaneladmineldinae MCV < 80 fL
Feuie® denndestunuideluaded fiwuin MCV < 80 fL

o N

finasonswu LPRC lasuinamiognsiidoezdrdny fedu

FoyadAnyidioanduumumiunszuIunsquaguiaaladin
THuniu nsvdruntafinuitvuindadonuniitdnas
wanmsieidonainnisuiaalain dan15msra CBC aw
linsurunadadenuna LﬁaﬁﬂmLﬁusﬁa;gaLﬁaI%ﬁmLﬁaﬂ
Jusnaladindislguamiiiuazvnzanlunisuinalain 9
angnsINISLAR HLA alloimmunization kaglf)izenainnis
IgSudendia WBC galughe %aﬂﬁiﬁmﬂimﬁﬁﬁnﬂmﬂﬂmﬂ
fsdamemsasainmaududuredlulnadudunasi
nslvusnalafimwiniu Tngldipdes Point of care testing
hemoglobinometer (POCT) $3uiUN158UA1wAIANNTDY
A Uiz TReundsswesnishndonine uliassouen
A1 MCV 1o 91nnuideves atissa Tausiassn” deya
auayui myinszaudlulnaduluguiaalainlagls POCT
Wilfimwlgs wegsiianauanUasuvieruinialafiniid
Flulnadusmniunasiuazldanunsansianuld (A3ewnse
Frildmnnas) Tngiansldesesinslalnaduriannm
U 26 518 INFUTNALATR 520 518 (5.0%) TagaEly
Tnaduainuasndendiiinsalngldindesiinsziladin
Salutatuwliusninddlulnaduanvaeda wasling
uanAAueE e d Ay 19ana (p-value < 0.001)
UBNaINAT WBC tag MCV é‘iu’aéfuiuiaﬁm;ﬁu'%mﬂﬁﬁma
sansdusenadrutsznaulafinlnsedasunenlainsmluf
YUU top and bottom w&1 manuiiidesesitadesue
fidsmasan1snnaeuazasHasanIsny leukocyte content
T LPRC WAunast wu w3esdlofildlunstunendiutszneu
Tafin faudfefinadnuasilinasgunaslfiunsasuiiio
auditmun shung validation wéafina wilunsufoa
NUD3TIAIRDTINTARAIL (Monitoring) MTIAEBUNNTYINU
(daily check) waziflsySiognsasinans aun1sAnYIves
P3R5 Bansedssd wavane? nuitnafildlunisdunen
LPRC Tneldia3nsTunendiulsznauladinsmusfsessuy
top and bottom iualwiAn hemolysis Tu LPRC 16 tagnu
'jwnmﬁmmzaumiagjiwdw 120 #9 240 Hund uenanil
msaeufisularniissnviesestulendulsznauladin
gnluiifveanian 2.0un nawINT w2561 finsusudly
nsthgefnwanguannniu 9n 3 dWousionda 1 2 ey

%) HSCR | ISSUE 2

11



Health science clinical research ¢ Volume 38

ORIGINAL ARTICLE

July - December 2023

sonss uagldfimsuiuusanadostunentafindalusimuiu
Twsiftansnsavhaulsmiontu 2 shiu iilesesiutiinauns
wAndulsznoulafiniiiiutuly aonndesiunisfinuves
U3 Buadne uazanug® FilsvihnsAnwiannw LPRC 1
HARlUsEUY top and bottom lugUhuunsANY BN TN
wuudeunds wuheawilumsasuifisuiiinniu dwali QC
figumsaalurag w.a.2560 - 2562 TUTuas WBC Tu LPRC
anasegsaiiloseeaitddyn1eeda waveraaeiinaun
Nt foReuotaiivinug (skil) Tunisifiudeeis
wazdlnugIugy @M1TAAIUANAMAIN FBNMINER Lazdn
i LPRC Tugmungiiimnyanldiognemng feiu desdio
fldlunszurunsuan LPRC fasldsunsfnnauasufifinm
wunsUngeinwdedaiu (preventive maintenance) 531
Wit joRnunioududseneuladin azdedld
SumstineusuliuuRnuldegegneies (training) uaginas
AnMINUTEIUANEINNID (competency) anuszEzad
fviun Gaen p-value 76 omavAmAnAsuINFILUsIME
aLuledn N13AnNIeInaunIsaziu whole blood lu
Ausaalafindmsuiluwseududidsznoulaiin LPRC
msinsuinsnpsgrusazaududulunisfnnsesiuiaa
ladin lngnsaeuniueinisdagtuuazneuni wu dinsdn
nspaUszAmsinide (infection) mafinnefndoluilagsu
vesfuINeladinvieifianeaneiniswia msiinanislu
FonhindeenavhliAnuinunaniefinmssniauld msfaide
Tumaiiuems emnsviesds onsld nngnsdnauany
ofvawingg naAnssunsguyys amglsadiu masuuseny
ownslusiugs vietadedus fienvaznoliiin WBC figdlsl &s
msdansesuinalanduiuneuiifienudidyduogiads
dielldtusnalafinifaunnd endnfusiladinivasnsdt
fanunwlunsinwifie waghlildfuineiiannsauiana
Tafinldedssioidowardidu aonndestugiionisdanses
fuiaaladin® AlHE vt foanugiieuasdnuseia

1%

Ausnalafnegradudy Wunsdnuseiienisuazeinis

wanwweInIAnislusEuUsn wazamanIslden
pg19lsinIn MInsIvinTEifeguden CBC nou

M31978LAYU whole blood udazausausnal WBC waz

A MCV sissuluguianaladiald uifilunisnsandansesiy

o

ety nsuunlglunsufufauase

lednrin 1wy
Dunsifiualdielunmsdnnsesiiunalainiigetu Tusu
Fununsranfasiialdinefiguilewindeddiuuszunm

funnTulunszuiunsudn wavn1snsia CBC Sudunisifiu

D

JumaulunsTuusA vnlseddailunisusaalaiaiuiy

Qe

v
=% |

Ju dwasdonufianelalunisiuuinisvesuianadiana
Wiunszauuazsuneulunsufoiau Wauwudmii
dannndu n1seenmieindeudisuuinaladiaflianansn
Tdn13ms99 CBC TunsufoRam dadu F5URTRLAS T
Fouiuluiimsfansesfuinmegnadudu msensdaden
‘U%mﬂiaﬁmLﬂusﬁumauﬁéwﬁmﬁuﬁmmﬁaSﬁu'aaiﬁmia

@2y

Wajsnevemauinslatin fuinelunguiiden WBC
a9 vide MV dwiush Blidinaslusmiadendad azde
Mg mihigyinisdunualdanseslideyauazaiiani
dlafignsadlunisquaguammvesfuinadfissnntu nsld
AuugthiFosinsfulsmusnaiusgmaniauu saluis
mMsfulsmuemsiethadoandsanuineladin el

Ipladinvesuinaivasnseuaziinmunin

GELY

A1 WBC f??ﬂﬁuﬁqq wagA1 MCV ﬁsﬁl’ﬂuiaﬁmmé’ﬁmﬂ
finasteUsuas leukocyte content lu LPRC findnseindes
TunenlansnludfegaditodAeyneada (p < 0.05) wnua
Tun1sAnnseeu3Alain 91nn1501339 CBC Thnaut WBC lul
1A 8,000 cells/ul uaz MCV Taisinan 80 fl Tuladinguiana
miﬁﬂmLflummsﬁluﬂﬁﬁmﬂimﬂ'auﬂmﬁuiaﬁmﬁu’ﬂué'ﬁmﬂ
lafinunmmauazineands enaludayauwnunmd dninedanis
wne wenuraTnuasiminiausinansden Tunsdu
éﬁ'a;_gaLﬁaﬁ’mLﬁ@ﬂ@’ﬁmﬂhﬁmﬁmmzam wielwle LPRC #i31
ANAMEANUUaRAS ALY Tnsanpudsslumsinne
uwnsndouanmssulafinidesanmsiuiiouveadadenun
WnlUdnsimunssuunisusnistaielviianudasadeuin
ﬁq(ﬂ Feazdwarilinausnslafaueni Jwiaguin I
nansusilaiadndenuwnssiin LPRC drsaslilsanerunaly
w3etne 6 Tewinmneilsdunniu Teun Jariagiin Ased Waen
A¥a aga waz svues yaluidsmerunaluwaliuinigdun
TufwminlnalAes anansadnlddmiumssnuigUlsuaziin
UsglevisogUiean

%) HSCR | ISSUE 2

12



Health science clinical research ¢ Volume 38

July - December 2023

ORIGINAL

ARTICLE

LRIGIGITTE

nsnagou CBC lunuidendsdl ennaglalldvhnmansn
ArsgiTufinszilnu routine uq At TRnu
Fossuiinvey falafiezAnwimsimuanandidanulunisih
EDTA blood Tuinm1alulnadu WBC MCV uagnisines
uq nsAnwiliiunisiiesesinansaagainiw LPRC 970
nsudnLazyiinisnsegunwlunuuszdounds el
FodrAnlunsdudutoyanduludsiigusnaimldaouts
g1nansyuvasaumaiidoglutagtu minfaulafnw
asiunsfususadeya anuidwauaddlunsuiaa
hwiin 01y mflafinvesiuinn Womi fina1lide 019
Frethaninsziuagyiilinsinyaiysaiinndedy

LNEITD19D9

1. Blood components. In: Cushing MM, Poisson
JL, Bandarenko N, editors. Blood Transfusion Therapy: A
Handbook. 13th ed. Bethesda, Maryland: AABB; 2020. p.
1-56.

2. Council of Europe. Guide to the preparation, use
and quality assurance of blood components. 19th ed.
Strasbourg: Council of Europe; 2017.

3. g Lﬁ?iaaﬁaﬂ, ARTT LNYTIUNS, oRavs nedlng
AU, U5UBNNS. NsaEuUsEnaulafineg1avunyay [The
Appropriate Use of Blood and Blood Components]. i3I
A7 2 UFuusauAludfianda. nganmme: U Rty $1dn;
2566.

4. Chanachaisuwan P., Suwattanadecha K. Transfu-
sion Reactions in Police General Hospital Patients During
2006-2012. J HematolTransfus Med. 2014;24:353-59.

5. Bandarenko N, Brecher ME. Transfusion of leukocytes.
Williams Hematology. 2001;6:1893-904.

6. Leelanuntawong T. Comparison of leukocyte
poor packed red cells for quality control of blood
components prepared by opti-system and inverted spin
method. J Prapokklao Hosp Clin Med Educat Center.
2010;27:83-95.

7. Seftel MD, Growe GH, Petraszko T, Benny WB, Le
A, Lee CY. et al. Universal prestorage leukoreduction in
Canada decreases platelet alloimmunization and refrac-
toriness. Blood. 2004;103:333-39.

AnAnssuUsENA

AI8v0BUANTOIMEANIINTEUMEVRINTA Tl
# fewsnsquivinislafinuisni annwialne Al
Tonagidelévhmsdnuideluaded mansansdifesina
wingndeiua Wendad Aldnganlifmuusiifiu@uieai
miAdouazveveuaadmihiianauinslainwianadmin
Qi aanmyalnemnvinuditidusaiunsifususadeya
dsuamiaded

8. Hall S, Danby R, Osman H, Peniket A, Rocha
V, Craddock C, et al. Transfusion in CMV seronegative
T-depleted allogeneic stem cell transplant recipients
with CMV-unselected blood components results in zero
CMV transmissions in the era of universal leukocyte
reduction: a U.K. dual centre experience. Transfus Med.
2015;25:418-23.

9. American Association of Blood Banks. Technical
manual. 18thed. Bethesda, MD: American Association of
Blood Banks; 2014.

10. Sithivanit S. The quality of leukocyte-poor packed
red cells preparation from the Terumo automatic compo-
nent extractor (T-ACER). Vajira Med J. 2006;50(3):187-91.

11. Isaragkura P. Ideal transfusion for thalassemia. J
HematolTransfus Med. 2000;10:219-24.

12. AUGUSNTIaANLIYIR @n1nyalng. 1InsgI
suIATEEALAZIIUUSNSIa%e [Standards for Blood Banks
and Transfusion Services]. [AFANNUNIUAT]: Qmmﬁﬂm;
2558.

13. Chanachaisuwan P, Suwattanadecha K . Trans-
fusion reactions in Police General hospital During 2006-
2012. J HematolTransfus Med. 2014;24:353-60.

14. Heddle NM. Pathophysiology of febrile non-
hemolytic transfusion reactions. Curr Opin Hematol.
1999;6:420-6.

HSCR | ISSUE 2

13



Health science clinical research ¢ Volume 38

ORIGINAL ARTICLE

July - December 2023

LONE1581984 (siD)

15. Jitnurak K, Muadiad D, Buranathawornsom A,
Rudjirodjindakul P. Study of iron deficiency status in
single donor platelets (SDP). J HematolTransfus Med.
2019;29:27-34.

16. Bryant BJ, Hopkins JA, Arceo SM, Leitman SF.
Evaluation of low red blood cell mean corpuscular
volume in an apheresis donor population. Transfusion.
2009;49:1971-6.

17. Alexander HD, Sherlock JP, Bharucha C. Red cell
indices as predictors of iron depletion in blood donors.
Clin Lab Haematol. 2000;22:253-8.

18. Dumont LJ, Papari M, Aronson CA, Dumont DF.
Whole-blood collection and component processing. In:
Fung MK, Grossman BJ, Hillyer CD, Westhoff CM, editors.
Technical manual. 18th ed. Bethesda, MD. American
Association of Blood Banks. 2014:135-65.

19. Bonini P, Plebani M, Ceriotti F, Rubboli F. Errors
in laboratory medicine. Clin Chem 2002;48:691-8.

20. Simonson SR, Jackson CG. Leukocytosis occurs in
response to resistance exercise in men. J Strength Cond
Res. 2004;18:266-71

21. Panch SR, Riordan MM, Miranda SJ, Leitman SF.
Intermittent Leukocytosis in an Asymptomatic Platelet
Donor. Transfusion. 2013;53(5):1144-46.

22. A8A1 UTATEEEIAN. NMTWUANAAIINANYTIVEY
Wndenmenues. aunaulainineuisuseindlne. 2564
Fududletud 6 fle. 25651 :[7 wiinl. 99n: http:/tsh.or.th/
Knowledge/Details/34

23. Leelarungsun T, Klomiamsira A, Kitisapkanjana
S, Wittayawiwat P, Prungchaiyaphum C, Worachun N, et
al. Effect of the separation time by using an automated
blood separator on the hemolysis of leukocyte poor
packed red cells. J Hematol Transfus Med. 2019;29:195-
203.

24. Insawang J, Onseng S, Sangsorat N, Chaiyasit N,
Boonjan U. Quality of Leukocyte Poor Packed Red Cells
Blood Products from Regional Blood Centre 9th Phitsan-
ulok, Thai Red Cross Society. HSCR. 2021;36:13-24.

25. Suwannakhon N, Seeratanachot T, Mahingsa
K, Namwong P, Sanguansermsri T. Prevalence of alpha
thalassemia trait in the volunteered personals of Phayao
University. J Hematol Transfus Med. 2014;24:129-36.

26. gviend a3ty 1995704 dulndng, And sieasa, s 3
Usenin, a3baurie TuMinys, UssasnIs. kuImnmM ity
wazn1sinwlsAlafinaesdadiile. NTawmna: USEn .
anls drfm; 2557,

27. Paiboonsukwong K, Jopang Y , Winichagoon
P, Fucharoen S. Thalassemia in Thailand. Hemoglobin.
2022;46(1):53-57.

28. Wattanarungson C. Evaluation of Two Methods
for Hemoglobin Screening Among Blood Donors. J He-
matol Transfus Med. 2011;21:147-52.

29. faia WWendad, Afios tnwsduvs, §Ans maninad,
U50013M13. Allen1s3uu3analadin [Blood Donation man-
uall. namne: 1dnwsnsium; 2564.

HSCR | ISSUE 2

14



Health science clinical research ¢ Volume 38

July - December 2023

ORIGINAL ARTICLE

AMUFUNUSVDIN5LAALSAYA w%am'szga‘ihLﬁ%@ﬁ%ﬁ@ﬂﬁﬂMﬁﬂ
Y2991 2-6 U Nidmtinusninavoy

e Wz, 33ug0 Tuefs, *sunga vaens
gueLnnemansiinwITunain lsimeruiagnsang

UNANED

aguszasA: Wednwanuduiusveanisialsaneudin wiennegiiliiuvewmaenaxluingiseny 2-6 U 7fl

v
° o a

umiinusniintes
Wnshner: Anwdthenlasumitadelsaneviiavsennegilufivvemaseauluriieiy 2-6 U lsame1uia

a ¢

gnsAnd SaustTuil 1 unsie wa. 2558 89 31 Suaeu wa. 2558 1w 258 T8 Teenfudeyannnandey
PINTEUV ICD-10 (2380, POT1) utaidu 2 ndufie msnusnifiefishiwiintiesndt 2,500 ndu St 129 519 uay
ysnusnifedidithmiinannndwidewiniu 2,500 ndu S1uau 129 T8 Teneideyalaslinisiiesesitoyanisada
BNTTUW AL ATATIATIEN

wan1sAnw: msndutinusnidetesiuaudsduninfnlsaveviin vieamzgiluiuluifindas 2-6 T 6.08
w11 (relative risk 6.08, 95%Cl 0.61-60.63, p=0.124) dlalufumsnusniinimiinun pglididd Ay et
aqU: avudiiudvesmaiinlsniin vionzniliAuvewaennsludindveny 2-6 T Afhiwinusniintoslid
ANENTUSAY Lf‘jaLﬁsruﬁ’umjumsnﬁmﬁmmlﬁmﬂﬂa

1Y

AdA: lsaneudin, nzgiilufuvewmasnay, Wmtnusniindes

o

aneia : 1Y) ey

aoiiangie : guiunnemansinyiunain

Isawenuiaansand 1avil 38 ouuew)IVAUNS Svandy suneidles Singnsine
S : dechapé62@nu.ac.th

%) HSCR | ISSUE 2
15




Health science clinical research ¢ Volume 38
July - December 2023

ORIGINAL ARTICLE

The Association of Asthma or Reactive Airway
Disease in Early Childhood (2-6 years) with
Low Birth Weight.

'Decha Pattanapattana, *Warittha Chaisiri, *Thanakit Thongkorn
Medical Education Center Uttaradit Hospital

ABSTRACT

Objective : To study association of asthma or reactive airway disease in early childhood (2-6 years)
with low birth weight.

Methods : Studying of 258 infants in Uttaradit hospital from January 1%, 2015 - December 31%, 2015.
Collecting data from ICD-10 (Z380-P071) medical records divided into 2 groups that were 129 low
birth weight infants and 129 normal birth weight infants to assess the combined association of early
childhood asthma, reactive airway disease and low birth weight. All data were analyzed by descriptive
and analytic studythe registered nurses, average knowledge score was increased from 8.2 to 10.4 and
statistical significance at p <0.001. 2) After using the multifaceted strategic method to promote blood
culture collection practice, the average competencies score was increased from 34.3 to 35.9, and statistical
significance at .01. 3) After receiving the multifaceted strategic method to promote blood culture
collection practice, the contamination rate was lower from 6.2% to 2.8%. Although the blood culture
contamination rate is not statistical significance, the risk of blood contamination reduces to 54.7 %
Results : Low birth weight infants were not significant in asthma or reactive airway disease between
age 2 and 6 years old (relative risk 6.08, 95%CI 0.61-60.63, p=0.124)

Conclusions : Association of asthma or reactive airway disease in early childhood (2-6 years) with low
birth weight were not significant compared with normal birth weight.

Keywords: Asthma, Reactive airway disease, Low birth weight
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Weuliage 455000 918" Ge8nsInsideTinanisavieuiinag
dindulussnaidseldtosfeuiunans anugnveslsn
veuinluvivie@uogiifevas 0.7-11.9° Insuansnsiuly
TunsarUszind 91n9u3Teves Xu et al. Woanlad Useina
Ju wuiranuynueslsaveuiinuszanaiosas 4.8 Fags
ni1AugnresTlTzatsfesas 1.54 Tutag 10 Uil

Hun’ dmsuguiinisalveslsaeuiinlulssinalvetuiiiy

v '
= A

FuiFew) Tu ynq Y ndeyaves The global asthma (GAN)
lvihnisdrsaafisrnunveslsaeuiinlulssmelng wui
Wnunnindesar 10 Tudszwelne Wulsaveuiin’
amzgilifuvemasnanluinginndunisilily
nidadeediaemenizadudin laefdieaziiennisle,
mglaflideanin, 33asmsmaiaéu’ué?ial,ﬁmmmiﬂisﬁuima
nshade lullagtiuamegiliuvemasnausinliludiae
mefiasdelsaveviiaundliannsolinifidededuaniie
Taluunsaanunisainisiiadelsaveviindsasvinlaennuay
nsnngeuLiientagtlsaveuinariinruusdugunndulugn
flong 5 VAUl
msnusnaaentminteslunsinuldves a1n
foyauas UNICEF iinmaniididmiinusnifntoslud 2015
wuldunnndn 20 &usiesialan deanunsenulduszana
Youay 14.6° MNsIuIUINIATiRAenTmLaLarSosay 95.6
wuluusswamdaiauw lsaneuiiavsennegliduiuluiy
Budgmitnuvesludin Tnewzludnfifddminusnia
ffor MniTevesUssmeaiusauslinaasUinn e
wsniindesdutladudowilnAnsaneuiinldte 1.4 wih' e
WisuisuiudinfiudhuinusniinUnfuazannauiseves
Uszinauanin’ Alvnadnsilndlassiu dmsuaniunisel

msnusnaaeatmtindesluUssmalnedausd we. 2548-
2558 fuualthuisduandosas 9.3 1 10.1° Tuvaeiiteya
adfvoslsangunafssIInuUsnTIMIsnUsnAaent N Tos
fisguanfesas 11.6 1l na. 2557 Wudesas 13.9° Tud
w.A. 2559 luvsnuisensiiinraensonuilaeiimiinusn
raeatiosdivualiufissviliiAnnnsanases Lung function
wasiiiuadssonisiialsade Smessuumelalugag
Suinle™ warerafiuanuidssenisidulsaneuiinlule
7-43 Y

NuATyresUssmaiuLaudlinaaiuinn1iznisn
dudnusnifatosiunnuidsssonsiialsaeuiinlg du
natenalnsiulideniswmuisenisnevausses T-cell
helper 1 tag 2 Fafiumnudesnsindeluraeiodin de
naspvuIaaiumelanazUen’? Angiminusniindes
Jutladodssilmanlsaneviin 91nu3sevesdssina
poansiaeN linadnSiuReaty’

o

ngUszesA

WeAnwinnuduiusvesnsifnlsaneuiin vz
pillhiivvesaenavluingiseny 2-6 U b weinusniAn
Gl

fJonudnwilanig

1. Tsavoudia (Asthma) Wulsafinaenauiinisivuay
ilesnnuasnauiinssniauitess Suilivasnauiiniuls
ABN1INTEAUIINAIIHA99 wnty AledelaverdeUseTa
91N15N19AFHEN N1TATIINNIY LAZNITATIVANTIONIN
von'

2. amegilufuveasnay (Reactive airway
disease) unneiiguaeiiennisle wou melafidvanin
Bandretulsavouiinuifniuluinoigtiosndn 5 9 Fads
Ligunsaveaeuiiioitestlsaveuiinls wasdndslallaing
Tmesu1eTu medical vocabulary fiawau’®

3. Low birth weight infant sneds msniiiiimdn
wsnLARsAY 2,500 N3y

4. Normal birth weight wu1efis MsAduninLsn
\AAuINATT 2,500 NSU wablilAY 4,000 n3u'’
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Aen1sAnEn
sUsuunsine: WWunsfnwidaanvnvesdse iudeya
WUU Retrospective cohort study
Uszvnsuaznguiegneiililunnside
Uszuns: mﬁﬂﬁﬂaamsluiﬁqwmmaqmamﬁ
neain1sARLGn

1. ysnusniiaidimtinlaiAy 4,000 5y

2. liflauRaunimslassadrslulonazUonsaus
UINLAA

3. fideyalunvszlounsuiiu
neein1sANeDN

1. Q’ﬂwﬁlrmizlﬁauiﬂmuﬁau
nguAeENe: miﬂﬁﬂaamiuisqwmmaqmamﬁ FausTui
1 UASIAN W.A. 2558 §19 31 SuAL 2558

=]

a da s o v ' o
NANANEY: NITALLIALNANULUINUNUBYNIT 2,500 AU

.

o~ = a dad o oA o
NAUUTIUNEU:  MSALINANNNUINUNNINAINUTDININU

9

2,500 NSU

NSANUIUNGUAIBEN

nnsewalagldlusunsudusagunieada an
EUuUUﬂﬁiiﬁbLﬂuuUU Retrospective cohort study T4
naieuileudiesne 2 ndu fo msnusnanantmn
Hoofidulsavoudta uasmsnusnaasaimdnundiiy
Tsavaudin Tagldan risk ratio Fsldannisiinisdneneu
Furounthil (previous publication) Faduaidaves
Jonathan S. Litt MD. 584 Low birth weight and asthma
AUt Ay Isanawiniy 0.05 19e power Wiy 0.8
wazfmundasdussnInguiegindu 1:1 luwnves
naushegenntaniiveusuls il 258 18 Tasuvanguld
Jungudine 129 18 waznguilSeuiieu 129 518 (A
1ay case Ao Low birth weight with asthma , Non Cases
Ao Normal birth weight with asthma) M19§39839iNs
\@ond1uIu sample size fp 258 518

Wnsduitedie:  duesniagldiinsdusiognanuy
418 (Simple random sampling) lngdu 258 518 9NNEY
fheghaiidinasiiona 1,923 518 Tnsutsdnsaussming

naq'm‘]u 1:1 wlseniumsnusnifeidimiintosnin 2,500
n3a (ngufine 129 $18) wagmmsnuanAReafishiminana
Wiy 2,500 N3u (nquiUSeuiiigy 129 $78)

undsdaya: TouadUlgannvseideu ICD 10 (2380,
P071) 7il¢sun153Tiady Asthma w38 Reactive airway
disease %24 2-6 T wazii3umsinuniilameuiagasing

nsiiusausadaya: {ATeiivduiindeyasin
wyssideudUie Twiu 258 519 aslulusunsy Microsoft
Excel

wn3asiiaiilélunissiusaudayauaznisaiugy
AnAWIATasTia

wuutufinteya (case record form) Usgnausig a1eu
HUae, inelavUszandiEae, e dvinusneaen, lsaven
Sogslumsn, AMenihiiuvewaenay, 918ATINNIIAI,
1gUasLIA F3n9Aaen, Anudssuneiinsaivoaunan,
aseundudilsavieviin wazgtheidulsavoudio

FuusiiAnyn

fauUsiianun: Tsavouiie, amegiilifiuvrewmaenay
wazynsniwiinusnifintios

Fuusiinaugu: mnsn, 91gun3an, 81gAsss, 3013
Acen, lsaveniodslumian,

Use¥Rnsounsuiulsaveuiin, anudssansaumed
AssfanIAgUYTITMERIATIS, T uYEReasIs)

AUNIANUFUNUSVRIAMUYST ©

Isaveuiinviennzgiilufvvesvasnay = £ (msnil
thuiinusnifasndunast) | mevsn, engansen, 91gasss,
Tennsaaen, lsavenFesslunin, UssiRaseundudulsn
mavdia, AnudsanIavzinsd (naguyrITy
fansad, WwvmuMzRaRsas)

isesileflilun1siiseiada : [Usunsudiasesiadin
dnsagy

adandlunmsieneidaya

WdoyaulAs e sEUuAsNi N es Il UTLN SUaRA
difagunsnouiiumeslag Mmueifuddymisadfnissiu
0.05
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a

LUINITEUUN

£ a

UoyaANIN (Categorical data) lgd1uau

Y 9

1. &d@
1.1
wazIegazlUTeuNguAULANA19TENINNgUA 8 adA
Fisher’s exact test
1.2 deyaBsuiunas (Continuous data) i
LaNWaIUn@ (normal disttribution) MAntadeuazdudes
WUNIASFIY LUSBUTBUALLANANNTENININGUAIERR
t-test dtoyafinisuanuasiiliundld median fu IQR Tng
19adid rank sum test
2. aaaenszi Tlunmsimsgianuduiusves
thtinmsnusnifanazlsaneviianienzgilifuaes
vaonan lngluata Univariable binary regression wagin
L@uaRI8A1 Adjust risk ratio (aRR), 95% Confidence interval
(1), p-value

38555UN59¢
L9unseulRvsesTsuNsIde wlilasIng 23/2565
NANLNITTUNIHANTUNTEETIUM TS same1una

9nIAng

NanN15ANE
Nnguiegvisiun 1,923 518 wuseanidu 2 nau
Town msnimdnusniindaenin 2,500 N4 311U 185 518
waz Random sampling SIUYRVUATIUIU 56 318 AANITN
wsniiafimdnlaniy 4,000 n5u wazldfinuRaun@inig
TassasrslumlanazUondaussniindiuiu 129 518 u
nauAnw wagysndminusniiauandwiniy 2,500 n3u
U 1,738 518 Aneenlagldinueiiuiieifungunisn
PIrinusnAtaen31 2,500 AU SIUNIMUAIIUIY 1,609
) a da ¥ ) | a Y] |
518 FansnusniiaNduminluiu 4,000 N3y wazlifiniw
RaunfinialassasaluilanarUannauausniindnuin 129
I 1 = a
718 1unquidsEumgy

?qujmﬁaasmﬁﬁﬁmﬁﬂLLimﬁmﬁaﬂﬂ’h 2,500 N5y
ddlngidumeands o 75 519 (Fewaz 59.8) 91gUed
mﬁmﬁumzﬁy’miiﬁﬁﬂmmqﬁauﬁlwg'ﬁa 918 20-35 U 91U
88 519 (5ovaz 68.2) a1&4ﬂiiﬁmmzﬂaammmqﬂﬁﬁﬁum
ﬁqm Ao 929 37-40 dUAYE 91U 63 578 (Souaz 48.8) 599
A9NABYI 32-36 dUA1YE 91U 57 918 (Soway 44.2) du
Ingiraenaeidsssnei@ 91U 74 518 (Sevay 57.4) fing
pillhiivveswaenay $1uiu 4 518 (Sewaz 3.1) WWulsaven
Fa%dlumsn 1wy 2 s Gevay 1.6) Lifimsniidulse
neudin (Seway 0.0) dusyiRlsaneuiinlunseunss 91uIU
3 579 (Sovaz Z.B)Iﬂﬁmsmﬁguqﬁ ($owaz 0.0) Laza13n)
Aduumnuvasansss S1u 2 510 (Gevar 1.6)

ymsntvnusAIARLNAN TNy 2,500 n3u duluig)
Wundge $1wiu 69 519 (Seway 52.7) D1YUVDIUITANVAE
f??mﬁﬁﬁﬁ’mmsgdauslwgﬁa 918 20-35 U 91u7U 93 578
(Soway 72.9) mqﬂﬁﬁﬁumzﬂaammmqﬂﬁiﬁﬁumﬁqm fio
474 37-40 dUA9 WU 128 518 (5e8ag 95.35) 5998910
fip 929 32-36 dUAN 91uU 6 18 (Sowaz 4.65) d@iulngy
AapAlAISHIRnAaen 311U 82 518 (Saway 63.5) lifinisn
ﬁﬁmasgﬁhﬁumawaamau (3ovaz 0.0) lufmsniidulsa
Uanesdlumsn Geway 0.0) Wulsaneuita s 1 518
($ovaz 0.8) lifinsniiduseiRlsaneuiinlunseunth Govay
0.0) Mﬁiﬂ’]ﬁlqqu%‘ $1unu 2 970 (Gewaz 1.5) wazansmiiy
LU’]WJ’]“LJGUEUW]&Qﬂﬁﬁ WU 1 579 (Govag 0.8)

NG mqmaammwmzﬁmﬁﬁ AegiliAuves
vaonay lsavanmeddlunisn Tsaveuiinuse Talsaneudin
lunsaunsa Mﬂiﬂ’]ﬁQUUWqﬁi wazansmiduuvun e
Henssst wuilsiuansetu (p>0.05)

91YATINVULARDALAZTTNITAGDA HAIUUANATNY

o o

ag19litud Ay NIeana (p<0.05) (MN51991 1)
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A51i 1 Snvauzyialy (=258 518)

o e Ywiindies (n=129) Yminun@ (n=129)
ANWAUTNANT p-value
U Sovaz U Sovaz
Gender
Male 52 40.9 62 47.3 0.318
Female 75 59.8 69 52.7
Maternal age (year)
<19 23 17.8 20 15.5 0.821
20 -35 88 68.2 93 72.9
>35 18 14.0 16 12.6
Mean (SD) 27.3 7.3 26.8 6.4
Gestational age (week)
23-31 9 7.0 0 0 <0.001
32-36 57 44.2 6 4.65
37-40 63 48.8 123 95.35
Route of delivery
Normal delivery 74 57.4 45 34.8 0.01
Cesarean section 54 41.8 82 63.5
Others 1 0.8 2 1.6
Reactive Airway Disease
Yes 4 3.1 0 0.0 0.122
No 125 96.9 129 100.0
Bronchopulmonary dysplasia
Yes 2 1.6 0 0.0 0.498
No 127 98.4 129 100.0
Asthma
Yes 0 0.0 1 0.8 1.000
No 129 100.0 128 99.2
Family history of Asthma
Yes 3 2.3 0 0.0 0.247
No 126 97.7 129 100.0
Maternal risks
Smoking
Yes 0 0.0 2 1.5 0.498
No 129 100.0 127 98.5
Gestational Diabetes Mellitus
Yes 2 1.6 1 0.8 1.000
No 127 98.4 128 99.2

Auduiusseninenisiinlsaveufionionnegll  (Gosar 3.1) msnimdnusndauinainviiu 2,500 3y
hiAuvesvaeaaulunguivasiithiwmdnusnidadesuar  iulsaneviieviennenilifivvewasnau s1uau 1 11
dwiindusnifnuni nuimsnihwidnusniiatiesnd 2,500 (3osay 0.8) alaiumnsnaiiy (p>0.05) (#1574 2)
n3u Wulsevauiin visennegilufiuvemasnau 1w 4 g
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v
Y

A13199 2 anuduiusseniansinlsaveuiinvieneaiiluiuvewasnau Tundumsniifidmindiusniinies

LAazUIUUNAILIANAUNRA (N=258 518)

Ywintios (n=129)

ANz
AU Sauaz
Asthma or Reactive
airway disease
Yes 4 3.1
No 125 96.9

Yawiinund (n=129)

p-value
UM fouas
1 0.8 0.370
128 99.2

Wolmszinisaifnnnee (Binary logistic regression)
Wud nguvnsnmTinusniiatesndn 2,500 n3u daudes
6.08 W1 WaliguiunmsnuIrinusALANINNINMNNY 2,500

o w

n3u egslifidedAgnieaiia (95%Cl 0.61-60.63, p=0.124)

iesnvuangusiognstiosuardoyalungudiogisiinns
nIzANBANN dsuaratsvesAUszmedeiufin ety
ilvldiigsnedmiulunisnaaeuanuLansesEninngy
(M54 3)

A58 3 Anuduiusseniamsialsaveuiinrseneniiluiuvewaenaulungunsniumtndiusniiatosuas

UminAusniiaun@deaia univariable binary regression wag multivariate binary regression (n=258 518)

anw RR

Asthma and Reactive airway disease 4.00

aRR* 95% ClI p-value

6.08 0.61-60.63 0.124

anusne

nsAnwifunsmanuduiusveanmsiialsaiin vise
amzgilifurewmaenasludingaseny 2-6 U Afdndnusn
AnteefiAnlulsmeiagasind U w.a 2558 Feravosnis
Anwmuin dinfifmnusnieesiiunnuidisiivsinlse
veuiin videamgfiduiuliAuinnnidewSeuiisuduiin
fihinusnifaund wazdauinisaaennousmunfiiu
SruilstladodusiviiliAnlsaveuiinnsenizgiduiulidu
1 saluiamseiraenvseldaunsal diufivseiflsaveoudin
Tunseunsauazansndulsaumuansanssflagan
Aedemendnihiminusneaeatiosuavaaeneuimunas
fuwlufigriiAnlsamassuumelald Ssaenndesiuny
Woreumh® iesnmsniifdminusniiadesdulngiin
ndadenanse wu anzassdduiiy, aazuinnay,
Hulsaumunounisaeasss dudu Santadomanas
nsgsuliAnnmsduassdraeanoufnun’’ warlumuideves
Yang et al. fAldaguindafomailsifianuduiugiu®

nsdnwillinguinuanidniieaealulsmeiuia
gnsand Tud ne. 2558 Fsdruauveanguinwniifies 1,923
518 linsinsgideyasnaianuusiugranadlunsfinm
arwduiusserismiinusnaaentosuaznisifelsavey
#atuinde 2-6 U TunisAnwrneunthlaainnnugnlugag
Jogay 8-15 lagldvauyarniivsziiounsanisidiuy
asuny”* lumsfnni3dideyanninvssdoudidnauegn
ogfiovas 1.9 Fedaudafunisnuiues Song Wi et al. ld
nsfinwiannuynvesmsiialsaveuiialunivios uag
Iifnauynvessiialsaeuiislulssmalng i
Yovay 2.5-5 Lar9INNIANIWeY Matheson MC s
AnviAmsumsnthuinusneseatesifslonalunsifelse
seuitelutedinauiefou wuhamsiwdnusnaaentosd
audniudiuninAnlseveudia fedaudsiumadevenn’
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Fosinlunsdnunil

\desnnguiegnsdidnautes enalimunzauiias
Husunulszsnsissana Snedeyafildlunisinuiil
Wudeyaannvsuifou Feenaviliteyaildliasudon &
nsnsendeyaiawatn uazdsluszansuranguillsgn
s lvlussuunaszidou (Underreported) a1avinlin
MsAammniimsaaaadeuanauduaidld ns
AnwnilldimsAnuludniifdmdnusniintos o1aiAa
MNnnsusszLamdiianan (Missclassification) uaznaa
Ussrnamaniifisannmadeinnnninguussansialy”
Trsnnnsinmadsidnuindddriunmsinumndusnnild
Idinsumsdnudeiilsmmeunagasing o1aifnndlefing
SutheFaludnsumssnunilsmenunalndthu winsfnwil
idelideyaannssilouiiisvedsmenuiagnsing vinld
liaunsalideyaannvszidouneslsmeiunaduls dawali
finsagmeveinguiieg1sluseninnismaaes (Dropout)
Lazdmaiansinszideyaiestiadusuniu (Confounding
factors) MsAnwiiiudeyatiadosunauldesnssiaidosn
nyszilsuiiteyalinsuduuasdUiglilinSumsinusie
flsmeuiagasing Ssliausafiudoyaiiianiuldiuazii

10,20-22

Jadusuniuainmsfinyioue W lgiaszile

G
v o & a - o a a
ﬂ?qmﬁuwuﬁmaﬂﬂ’ﬁl’ﬂmiiﬂﬂﬂ Wiaﬂ']?%{]ui’]lﬂumaﬂ
2 N Aa o a v ™
Vaa@alﬂulﬁﬂéﬁ'ﬂﬂaqa 2-6 U V]Nu']uuﬂLLﬁﬂLﬂﬂuaﬁlillllﬂqqll

duiusiu Weweuiungumsnuminusnifinun

YDLEUBLUY

WinduUstunisnsseunanlidiiluns@nunilngs
HasanTsiialsaveuiiavsenzgiluiuvewaenay wu
AmeogasIAliduiusAvTuANAgn, ANTEAueINITUN’,

T v 23 a aa o 1 & I A oy
wanzuInalu”, engignitadedndulsaveuiin®,
20,23,25

d' B @ v
ﬂ'WQUQWiﬂ']EJ‘IUU']u unu

n5un el TuUselvd
afemnuasgnindensiinliassuumaiumelaly
Hsfoiinlasuuziliinisdaianiueins Tudinynaud
fihwdndniunuilasnunsumdlsassuumaiumela
Tsmmeunagsing ilewhszfanmsifnlsavoudin

nnAnsINUsENA
NMIAMERITEvTRUANWIBLNSgAN Yl BATIRduNa,
HAL(TLAYAT.UN.JYING QUIA HOUILNTAUSLNNEAANT
Anwndunaiin lsmeunagasind, weunneiined Jusuady
MATYIDNYIANENS LINEIUIQATAND WAL NA.AT.3T1ITT0
Ao Az uiamans sninendoidosl fvaelinnug
uazuuzthmsiTeRudufuauiuannuide venaini
yaiidereveunnuiinimmsfing quunveeansinuiy
adtnlsmenuagnsang AeRndeUssamunululsmeuia
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The Prevalence of Pathogen and Clinical
Outcomes of Infective Endocarditis in
Uttaradit Hospital

Phasakorn Putchagarn
Department of Internal Medicine, Uttaradit hospital, Uttaradit, Thailand

ABSTRACT

Background: Infective endocarditis (IE) is a severe cardiac infection that affects individuals with
multiple cardiac valve conditions. In Thailand, the overall in-hospital mortality rate is high, and people
in Uttaradit province are at risk of exposure to Streptococcus Suis due to certain behaviors and
occupations. However, data on the prevalence of pathogens and clinical outcomes, especially Strepto-
coccus Suis, at Uttaradit hospital are limited.

Methods: This retrospective cohort study collected data from left-sided, native-valve endocarditis
patients who underwent echocardiography at Uttaradit Hospital between January 2017 and December
2022. Patients were stratified by the organism, and the primary outcome was in-hospital death.
The secondary outcome was death at 6 months of follow-up.

Results: Of the 69 patients with IE included in the study, Streptococcus Suis was the most prevalent
pathogen 17 patients (24.6%). In-hospital mortality and any death at 6 months were 24.6% and 33.3%,
respectively. The Streptococcus Suis group had a numerically higher in-hospital mortality than the
non-Streptococcus Suis group (29.4% vs. 23.1%), but the difference was not significant (HR=1.35, CI
0.48-3.84, p=0.569). At 6 months, all-cause mortality in both groups was 47.1% and 28.8%, respectively
(HR=1.64, CI 0.74-4.10, p=0.207). The study found that in univariate analysis, T2DM, Euroscore II, and
alteration of consciousness were all associated with 6-month mortality in IE patients. However, in
multivariate analysis, only alteration of consciousness remained a significant predictor of mortality,
with a hazard ratio of 4.96, 95% CI 1.88-13.08, and p=0.001.

Conclusions: The overall in-hospital mortality and 6-month mortality rate of IE at Uttaradit hospital
were high. Streptococcus Suis was prevalent, but not significantly associated with higher mortality
compared to other organisms.

Keywords: Infective endocarditis, Uttaradit, mortality, Streptococcus suis

Contact: Phasakorn Putchagarn, MD,
Address : Department of Internal Medicine, Uttaradit hospital, Uttaradit, Thailand
38 Chedsadabodin Road, Tumbon Tha It, Amphoe Mueang, Uttaradit, 53000, Thailand

E-mail : phasakornsom@gmail.com

%) HSCR | ISSUE 2
26




Health science clinical research ¢ Volume 38

July - December 2023

ORIGINAL

ARTICLE

Introduction

Infective endocarditis (IE) is a life-threatening cardiac
infection and is predisposed to occur in some individuals
with multiple cardiac valve conditions, with an annual
incidence of ~3-10 per 100,000 people. Globally, IE re-
mains a highly lethal disease, with the overall mortality
remaining at ~25%’. In Thailand, the overall in-hospital
mortality rate is 17.7-25%>"°. The clinical history of IE is
highly variable according to the causative microorganism,
the presence or absence of pre-existing cardiac disease,
the presence or absence of prosthetic valves or cardiac
devices and the mode of presentation. Hence, IE should
be suspected in a variety of different clinical situations.
It may present as an acute, rapidly progressive infection,
but also as a subacute or chronic disease with low-grade
fever and non-specific symptoms that may mislead or
confuse initial assessment. The modified Duke criteria
2015 is the standard diagnostic criteria, that depending
on pathologic, blood culture and imaging criteria. Imaging,
particularly echocardiography, plays a key role in both
the diagnosis and management of IE. Recent advances in
imaging techniques have resulted in an improvement in
identification of endocardial involvements and extracardiac
complications of IE®. The most common pathogens are
Viridans streptococci, Streptococcus gallolyticus, HACEK
group, Staphylococcus aureus, and community Entero-
cocci. But in Southeast Asia, especially Thailand, Strepto-
coccus suis, a gram-positive diplococci alpha-hemolytic
bacteria mainly found in pigs. The pathogen has been
classified into 29 serotypes of which serotype 2 is the
most prominent cause of infection in humans contribut-
ing to meningitis, septicemia, infective endocarditis and
other serious complications such as hearing loss"”.

In Thailand, infective endocarditis is discovered in
6.4% of reported cases®, which is quite intriguing. Chiang

Mai, the largest province in northern Thailand and its

provincial capital, had the most investigations of S. suis
infections. A two-year study of 41 S. suis patients at
Chiang Mai University Hospital in 2000 showed a mortality
rate of up to 19.5%’.

In Uttaradit province, people in this area have
many risk factors to expose to Streptococcus Suis, such
as behavior of raw or undercooked pork consumption,
pig related occupation'®. The Cardio-Thoracic-Vascular
surgery unit at Uttaradit hospital has been providing
services since 2016, and there is no available previous
observational data on infective endocarditis at this
hospital.

Our study aimed to determine the prevalence of
pathogen and clinical outcomes of infective endocarditis,

especially Streptococcus Suis in Uttaradit hospital.

Methods

This retrospective cohort study collected data
from all left-sided, native-valve endocarditis patients
who underwent echocardiography at Uttaradit Hospital,
Thailand, between January 2017 and December 2022.
Inform consent was waived as the data collection is

retrospective and without patient identifiers.

Study population

The study population were patients who 18 years
of age or older, presented with left sided, native-valve
endocarditis and underwent echocardiography at
Uttaradit hospital. Baseline characteristics, clinical-
presentation, laboratory investigations, echocardiography,
and antibiotic regimens were retrospectively collected in
the Uttaradit hospital database. Patients were eligible for
enrollment if they had received a diagnosis of definite
infective endocarditis according to the modified Duke
criteria®. The patients were stratified by the organism,

especially Streptococcus Suis and non-Streptococcus
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Suis, and received surgery or not. Patients were excluded
if they had infective endocarditis involving a prosthetic

valve, right-sided vegetations.

Outcome
The primary outcome was in-hospital death including
cardiovascular and cardiovascular death. Secondary

outcome was death at 6 months of follow-up

Statistical analysis

Data analysis and statistical methods were analysed
by SPSS version 23 (IBM Corp). Categorical variables were
reported with frequencies and percentages. The contin-
uous variables were summarized as mean ~ standard
deviation (SD) or median and interquartile ranges (IQR)
or maximum-minimum as appropriate. Categorical data
were compared with chi-squared or Fisher’s exact test,
as appropriate. Continuous data were analysed by inde-
pendent t-test in normal distribution data or Mann-Whit-
ney U test in non-normal distribution data.

At 6 months follow up, event rates of the two
groups were estimated using the Kaplan-Meier method.
Table 1. Organisms of infective endocarditis identified
at Uttaradit hospital

Total

Streptococcus viridans
Streptococcus suis
Other Streptococci
Staphylococcus aureus
Enterococci

Negative culture

The baseline characteristics of the patients are
presented in Table 2 which categorizes the patients into
three groups: Streptococcus suis, non-Streptococcus suis,

and total. The patients had a mean age of 54 years, with

The hazard ratio (HR) and two-sided 95% confidence
intervals were calculated using the Cox proportion-
al-hazards model. The Kaplan-Meier curve was done to
determine the relationship between the organisms and
the death at 6 months. Adjustments were made for the
following potential confounders: age, gender, diabetes
mellitus (DM), left ventricular ejection fraction (LVEF),
Euroscore II. A two-sided p-value < 0.05 was considered
statistically significant.

Results

Baseline characteristics

Between January 2017 and December 2022, a
total of 69 patients with infective endocarditis (IE) were
enrolled in our study and had sufficient clinical data for
analysis.

Table 1 shows the different organisms identified
in the blood cultures of the IE patients. Streptococcus
suis was the most prevalent pathogen, identified in 17
patients (24.6%), followed by Streptococcus viridans (12
patients, 17.6%), Staphylococcus aureus (11 patients,
15.9%), Enterococci (2 patients, 2.9%), and 18 patients
(26.1%) had culture-negative IE.

in the blood cultures of the IE patients

69 patients

12(17.4%)
17(24.6%)
9(13.0%)
11(15.9%)
2(2.9%)
18(26.1%)

two-thirds of them being male. Among them, 15 patients
(21.7%) had a medical history of diabetes, 29 patients
(429%) had hypertension, and 8 patients (11.6%) had CAD.

The mean duration of fever was 3 days, and 8 (11.6%)
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of patients had altered consciousness at presentation.
At admission, 40 (58%) of patients had heart failure, and
46.4% had mitral valve involvement, 36.2% had aortic
valve involvement, and 17.4% had both mitral and aortic
valve involvement. Most patients 57 (82.6%) had severe
valvular regurgitation, and 37 patients (53.6%) underwent
valve surgery.

When the patients were divided into two groups
according to their pathogen, namely the Streptococcus
suis group and non-Streptococcus suis group, there
was no significant difference in their mean age (58.7 vs.
52.6 years, p = 0.130), or male to female ratio (64.7%
vs. 65.4%, p = 1.000). However, the presentation of
heart failure on admission was significantly higher in the
Streptococcus suis group (88.2%) than in the non-Strep-
tococcus suis group (48.1%, p = 0.004). The mean LVEF
was 69.7% in the Streptococcus suis group and 67.0% in
the non-Streptococcus suis group (p = 0.248).

Valve involvement was non-significantly higher in
the aortic valve in the Streptococcus suis group (52.9%)
than in the non-Streptococcus suis group (30.8%,
p = 0.092). The mean vegetation diameter was 1.0
cm in the Streptococcus suis group and 0.8 cm in the
non-Streptococcus suis group (p = 0.859). The infection
process causing severe valve regurgitation was observed
in 82.4% of patients in the Streptococcus suis group and
82.7% in the non-Streptococcus suis group (p = 0.847).
Valve surgery was performed in 47.1% of patients in the
Streptococcus suis group and 55.8% in the non-Strep-
tococcus suis group (p = 0.196). The most common
antibiotic regimen used was beta-lactam alone, with
76.5% in the Streptococcus suis group and 88.5% in the

non-Streptococcus suis group

Table 2 Baseline Characteristics
Streptococcus suis ~ Non-Streptococcus suis Total p-value
(n=17) (n=52) (n=69)
Age (years) 58.7+13.7 52.6+14.9 54.1+14.7 0.130
Male sex 11 (64.7) 34 (65.4) 45(65.2) 1.000
Diabetes 3(17.6) 12 (23.1) 15(21.7) 0.746
Hypertension 7(41.2) 22 (42.3) 29(42) 1.000
Atrial fibrillation 0(0.0) 1(1.9) 1(1.4) 1.000
CAD 2(11.8) 6 (11.5) 8(11.6) 1.000
Immunocompromised hostE 1(5.9) 2(3.8) 3(4.3) 1.000
Underlying valve disease 0 (0.0) 5(9.6) 5(7.2) 0.323
Prior valve surgery 0(0.0) 2(3.8) 2(2.9) 1.000
Fever (days)* 3 (0-7) 2 (0-8) 3 (0-7) 0.755
Alteration of consciousness 1(5.9) 7 (13.5) 8(11.6) 0.669
Embolism on admission 1(5.9) 9(17.3) 10 (14.5) 0.431
HF on admission 15 (88.2) 25(48.1) 40 (58%) 0.004
Conduction abnormatlity 2(11.8) 5(9.6) 7(10.1) 1.000
Euroscore value* 3.3(2.1-6.3) 2.2(1.4-4.5) 2.4 (1.6-5.4) 0.223
LVEF 69.7+8.9 67.0+8.1 67.6+8.3 0.248
Cr* 0.9 (0.8-1.1) 0.9 (0.7-1.3) 0.9 (0.8-1.3) 0.636
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Table 2 Baseline Characteristics (18)

Streptococcus suis  Non-Streptococcus suis Total p-value
(n=17) (n=52) (n=69)
Valve involved 0.092
Mitral 4 (23.5) 28 (53.9) 32(46.4)
Aortic 9(52.9) 16 (30.8) 25(36.2)
Mitral and aortic 4(23.5) 8(15.4) 12(17.4)
Vegetation diameters* 1.0 (0.6-1.4) 0.8 (0.5-1.3) 0.9 (0.5-1.4) 0.859
Valvular disease 0.847
Severe stenosis 0(0.0) 1(1.9) 1(1.4)
Severe regurgitation 14 (82.4) 43 (82.7) 57(82.6)
Non severe regurgitation 3(17.6) 7(13.5) 10 (14.4)
Treatment
Valve surgery 8 (47.1) 29 (55.8) 37 (53.6) 0.196
Mechanical valve 6 21 27
CABG 1(5.9) 3 (5.8) 4 (5.8) 0.211
Antibiotic regimen 0.007
- Beta-lactam 13 (76.5) 46 (88.5) 59 (85.5)
antibiotic alone
- Beta-lactam 1(5.9) 6 (11.5) 7(10.1)
antibiotic with
aminoglycoside
- Fluoroquinolone 3(17.6) 0(0.0) 3(4.3)
Duration of ATB 32.8+12.7 29.1+£11.2 29.6+£11.8 0.236
Defervescence days* 5.5 (0.5-7.5) 6 (0-8) 6 (0-8) 0.756

Abbreviations: Primary outcomes:

CAD coronary artery disease; HF heart failure; LVEF At Uttaradit hospital, the overall in-hospital mortal-
left ventricular ejection fraction; Cr creatinine; CABG ity and any death at 6 months for infective endocarditis

coronary bypass surgery; ATB antibiotics were 24.6% and 33.3%, respectively (table 3).
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Table 3 Primary endpoint and secondary endpoint
Overall  Streptococcus Non- Unadjusted p-value Adjusted p-value
(n=69) Suis Streptococcus HR HR*
(n=17) Suis (95%(ClI)
(n=52)
Primary Endpoint 1.35 (0.48- 1.73 (0.59-
- In hospital death 17 (24.6%)  5(29.4%) 12 (23.1%) 3.84) 0.569 5.05) 0.317
Secondary Endpoint
Any death at 6 months 23 (33.3%) 8 (47.1%)  15(28.8%) 1.64(0.74- 0.207 22(0.88 0.094
4.10) -5.54)

Abbreviations:
* Adjusted for DM, Euroscore Il, AOC

Although in-hospital mortality was numerically
higher in the Streptococcus suis group (29.4%) than in
the non-Streptococcus suis group (23.1%), with an HR of
1.35 (0.48-3.84) and p=0.569. At 6 months, the all-cause
mortality in both groups was 47.1% and 28.8%, with an

HR of 1.64 (0.74-4.10) and p=0.207, respectively. The
Kaplan-Meier survival analysis showed that there was
difference in survival between the two groups, with the
separation of the survival curves occurring after 2 months

from the time of diagnosis (figure 1).

Survival Functions
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Figure 1 Probability of survival between Streptococcus suis and non-Streptococcus suis
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Univariate analysis revealed that T2DM (HR 0.40,
95% Cl 0.17-0.94, p=0.035), Euroscore Il (HR 1.06, 95%
Cl 1.03-1.10, p=0.001), and alteration of consciousness
(HR 6.54, 95% Cl 2.63-16.26, p=0.001) were associated

with 6-month mortality in IE patients (table 4). However,
multivariate analysis indicated that only alteration of con-
sciousness remained a significant predictor of mortality
(HR 4.96, 95% Cl 1.88-13.08, p=0.001).

Table 4  Factors that associated with 6 months mortality in IE patients.
Factors Univariate analysis Multivariate analysis
HR 95%Cl P-value HR 95%Cl P-value
Age (year) 1.02 1.00-1.05 0.097
Male sex 1.11 0.71-1.73 0.645
DM 0.40 0.17-0.94 0.035 0.69 0.43-1.09 0.114
HT 0.65 0.29-1.46 0.294
CAD 1.43 0.34-6.09 0.630
Cr 1.14 0.89-1.47 0.310
Euroscore |l 1.06 1.03-1.10 0.001 1.04 1.00-1.09 0.060
Fever(day) 0.99 0.96-1.03 0.754
AOC 6.54 2.63-16.26 0.001 4.96 1.88-13.08 0.001
Embolism on admission 0.70 0.49-1.16 0.165
HF on admission 0.69 0.29-1.63 0.395
LVEF 0.98 0.93-1.03 0.360
Vegetation diameter 1.56 0.97-2.51 0.070
Multiple valves involved 1.04 0.35-3.06 0.940
Valve surgery 0.50 0.21-1.17 0.111

Abbreviations: DM diabetes; HT hypertension; CAD coronary artery disease; Cr creatinine; AOC alteration of

consciousnes

Discussion:

The retrospective study conducted at Uttaradit
hospital aimed to investigate the mortality rates in
left-sided infective endocarditis (IE) patients. The study
found that the incidence of mortality was higher than
previous studies (1), with 24.6% of patients dying in the
hospital and 33.3% dying within 6 months. Interestingly,

the most prevalent pathogen was Streptococcus suis,

and although mortality rates were not significantly high-
er than other pathogens, there was a higher proportion
of heart failure in these cases which contributed to the
increased mortality. The study also found that alteration
of consciousness was the only independent predictor
of 6 months mortality in IE patients. Although previous

studies have identified several independent predictors,
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such as heart failure, systemic embolism, Staphylococ-
cus aureus etiology (11), septic shock, drug abuse (12),
and NT-proBNP (13), they did not show significance in
this study.

Moreover, previous studies have shown that early
surgery in patients with IE and large vegetation signifi-
cantly reduced the composite endpoint of death and
embolic events (14). This study found that although the
vegetation diameter was small, early surgery may still be
beneficial in reducing mortality in IE patients. Despite a
low EUROscore risk, the rate of valve surgery remained
low, indicating the need for further development in the

surgical team’s potential.
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General Consideration for Non-operating Room
Anesthesia

Yuwarin Kositworakitkun
Anesthesiology Uttaradit Hospital

ABSTRACT

Non-operating room anaesthesia (NORA) is an anaesthetic procedure, taken place in remote
locations in the hospital, outside traditional operating room. In past several years, the growing field of
NORA was suited for several procedures and places, for example, interventional and nuclear radiology,
cardiac catheterization, Gastrointestinal endoscopy, Interventional neuroradiology procedure and
dental clinic. The challenges of NORA are unfamiliarity to environments and settings, post-anaesthetic
complications management difficulty, dealing with patient comorbidity, as well as other setting and
staff limitations, which directly affected to patient risk and outcome. According to limitations, the NORA
principle is needed to enhance patient safety in several aspects, for example, preoperative evaluation,
machine and equipment preparation, patient monitoring, post-operative and discharge planning, as
well as emergency complications management.'*
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