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Tudenls eehdlsfinuanuidssnujizenainnisliaen (blood transfusion reactions) wagn1s
ndemasyuulvadeulafinfflenafiutumuunde®
Jagtumalulagnianisunndiamunluagainmii wagn15nsiainseimesiesuifinis
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999NN IMUImMEEnin “latrogenic anemia” wilsluavnueanisgaydeidenvesiiie
Tulsswenunaiinulsvesuazsingnuestin fo mafingayideidananmaiuitesrudaniilods
A529709RM19unng (diagnostic blood loss from phlebotomy)
gnsNsanydeionanMsdmsnIeeilunguUiswungUaentn (ICU) wuiluseann
340-600 113, siodUaWi® Fagfthousazseazgrianziiuiden 10-14 fegrsiofu TneUsumsiden
figninnzannasaideadseviamasaifiuidonvuiaiiluiiiodsmsainsevinsiosufjiaing
flU31ms 3-6 wa. drumsanzifiedsnsav arterial blood gas #3e venous blood gas awdasldy
U3 1.5 wa. Tavenafinsiadenluvszana 1.5 wa. uasUSinmsdwsunmsdumziieainiden
diodld 10 wa. demnuazFenfivmamzde 2 i1 3 MAlunmnviteds 1 ast Fafiluniletu
fUhevrgudeideniionisdmsalinnesimeiesufiRnisuszann 40.3 wa. uagsnntuuszano
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Strategies to minimize phlebotomy blood loss
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Practical Strategies and Innovative Approaches
for Improving Patient Outcome
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Strategies

Mechanism of action

Potential advantages

Expected heath outcome

Blood
conservation
devices and

technique

Small-volume tubes
(SvT)

Reduce blood discard
technique and
devices

Non-invasive testing

Reduced phlebotomy-

related blood loss

Point-of-care

Apply POCT in

Reduced phlebotomy-

Reduction of iatrogenic
blood loss from
diagnostic testing

Reduce decline of
hemoglobin levels

Reduce incidence of
anemia from phlebotomy

Reduce need for

transfusion

specimen rejection

rejection criteria

specimen rejection

testing appropriate clinical related blood loss
situations for Shorten turnaround
reduction of blood time for test results
volume per test Reduced personnel
time
Decreasing Revise specimen Reduction of Reduction of iatrogenic

blood loss from

laboratory use

support tools, audit,
and feedback

requisitions
reduced blood loss

and transfusion rates

rates Test-specific rejection and repetitive testing |  diagnostic testing
criteria Reduced phlebotomy- | Reduction of analysis and
related blood loss phlebotomy equipment
and cost due to cost
repetitive test
Rational Education, decision Reduced test Reduction of iatrogenic

blood loss from
diagnostic testing
Reduction of expense on

laboratory testing
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1. M3nsranelfjiAnisedsaumang (rational laboratory use)

nsdsmsramaiesufoinslaelisidutudunsfuuiesrlddsvedsmeuiouas
dinauidssnsinnnglainaddufing Sduunmddosilsfmauszlonivarinuillds
mﬂmimzLﬁamLﬁamaﬁLﬂiﬂzﬁLL@iam%dﬂmiﬁwLﬁa@mﬂﬁaﬁﬂ’aleﬂﬁwmimaaUﬁ?uﬁmmﬁwLfJu
wazUdsuudainsdnumiol

1ud A.A. 2014 83ANS American Society for Clinical Pathology (ASCP) leieean choosing
wisely guidelines Inefitmneiioatrsanunsevindudunmdiieafunsdmsadiaszid
mﬂLﬁummai"nflut,t,amuzLmewﬁmmzaﬂumiLﬁaﬂdmnawwﬁaaﬂﬁﬁami Tu guideline
Iuuzthds 5 monudesduiifiheasienuuwndynaiadodosdinisdimsamaiosjoans
roviinanisle 9 laun

1. msnpaeviitmusnduniol (Do I really need this test or procedure?)

2. pnuidssiiintuiiozlsthe (What are the risks?)

3. 38n1sfidenimievaenduniindels (Are there simpler, safer options?)

8. o¢lsaziintuinldvhnismageuil (What happens if | don’t do anything?)

5. algaewinlus (How much does it cost?)

U290 choosing wisely campaigns lasiusiuAwugtaInvaInvaleernsanUssing
FiN9 9 hlan lidnezdu the Society of Hospital Medicine, American Society of Hematology,
Association for the Advancement of Blood and Biotherapies (AABB), Canadian Hematology
Society, the Italian Society of Internal Medicine, Critical Care Societies Collaborative, Society
for the Advancement of Blood Management, American Society of Anesthesiologists, American
Academy of Ophthalmology Lag American Society for Clinical Pathology Tneiulufinisden
mieiqmmﬁmm,ﬂmmEJmi%’ﬂmrg’ﬂaamﬂﬂdﬂmiﬁamamwu screening Tlifiusglemilunideds
mMssniannsdinisnsifidraiouaznaysslovinanaiindes Wy CK-MB

Fo819ALUL1N1N choosing wisely campaigns® laun

n. ludsws1a complete blood count LaEAIASITaLATiAATng 5 YIONTIVRARDNAU
soiles luffihofienmsnndinuagnansiamavios finisluasuudas

¥, WANALINIATINATIEAABIRY heparin-induced thrombocytopenia Tugthefil
audsdlunisinlsacm

A. ldvihnsnageu thrombophilia Tu early pregnancy loss

1. ladvhnsvageu d-dimer Tugftheflifdeusddainy

2. ahmsdwnienegimeies finsuuuduiatns uusilidmnansioads
omsmeaaiingiy

2. lildan 579U Uy baseline testing (Wiu CBC, metabolic panel, coagulation test) TugUae
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wissuRafilaldl systemic disease wariinnu@eannnsHIEas (low-risk surgery)
nagndvinlmAnnInTITieTziniesUfURinsed wammana Usznoulufe meuiu
WasAsUfTR MU umSlumsdinmamaiesdfoRnisuazidenduanignisn et selev
Tumssnvunuiidunsdmsauuuasounquinun aansld standing order wagBanisaTaadl
Sredethefugudnansnnty msdnsedamnvauiuasiisannisandedenlunisna
Ansgivesiihelfuavegluveunilidmansenuienmsniunsinuveaunmd msldszuy

¥ A

ABNIMBSINTIBLILRDUNTEIAnTralls T (computerized physician order entry, CPOE) tJu

a a =

vilslunagnsifiussansnmgsiign Tasauidoves Levick uazany léadrsnsudaiouluszuy
poufumeSTWEYnASuilafinsdsnsan BNP snnndh 1 adwvdedwmauuusaides iteifluns
nszdlunmdnssminiinmsesadifuenusny vimnilldfadassuunsdadeuddlunu
9n91d90539 BNP anasiisieay 21 wisAnludnuiuduganinil 92,000 Aeaaniansgewsnined
lssmenuiaannsnusendald’

mMsnsameiesUfiRnsedrsaumana annsaildldfuynaadiuvedlsseunaning
Fwyamaiealfiing liinandusmnesaguam uwungihouen wwundihely mswoud
Aourin dwsuludsemelng vaeeAnslaeanuuInenIsamsIINIeiesUiRnis Wy nsuns
wing TfeenuumisnsnagunmiisniunazimnzandiniuUssusu we. 2565 JauUnugag
01y warszynsnTanivdnguliatuayulunisnnaguamdssnsy Wy nsdanseduzise
FaaNYaNGIE PSA (prostatic specific antigen) ﬂWimi’aﬁmimﬁﬂiuﬂumﬁﬁmmi (asymptomatic
hyperuricemia) M3n373 BUN iitednnsadlsalaFess nsnnaeuluilusuiiledansesaruiiaung

U a v a 6

yosiuluauung sinendeidydunmduislszmdlne AldoanduuztmansufiRlunmsuszdiu
FUheneunisszfumnuddn oduwuimsliuwmddinsameiesd §Uannslunguivaed
Foarsudneuindin warUssuanmziiisegamnzauneny amnsideddunisingn lsauszdn
fuareniflised dawlulsmeruagwiasnsal AlFdadslvilassnsuaganzshan rational
laboratory use tiosusAliunmdnglulameuadmsamaiosujiinsessaumapauiniy
Tngeonuumsufuadmiuusundng q suluddiaudfufuiianulaodiuluingmseid
miﬁqsz?w%aw'%aLﬁummaﬁ’%ﬂua&gﬁaaﬂ% W HbALc, lipid profiles, liver function test Uu@u
nsmsevnaiesy foRnsesamaratudunsuityynd “duive” veansgrydeiden
flsisuduvesiiag Wonsdsmsvinszianas manzifusogiadonfiazanasmaluse sy
feanalddnouaznineinseng o vedlsmenalunsdmailisnidu edralsimunagnsil
fasendurindinu anusiwiionnvaneing uardesendenatlunisuiudsunginssuielidiu
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2. Decreasing specimen rejection rates by setting test-specific cut-offs

a wa

a Y] a A A v '@ Y o ) ' &
Lll@ﬂfuﬁﬂﬂmgsﬂa\?aﬂaﬂmi?ﬂmﬁﬂmqmﬁaﬂﬂgumﬂq511]Lﬂu\lﬂmqmsﬂaﬂqMUW FIDYNWNUUITON

Y

Ufjiasuaziavinisiizidenthddnidnass Fnudnvasiliduluaiudesmunazivegiv

9 Y

viesUuinstunnasiuglduinis lnedinasiieailosiunansenusen1snsiainsennum s 2

A13197 2. ameEe 9 el URn1sURasAEnTI9

Sample rejecting criteria of laboratory"”

1. Tuvedwmsrmaiesuuinisliauysal wu ddeyaliasudm tianisedeou

2. myvuddhivingan wu nspivaveamniiligndes lidestunslauwasdmsunisveaeuiidl
Aabiowas nMsvudath legnelussesinaiiidvun

3. Asdemsaaliduisian wIpunslanlidalau

4. FedansaalinsssyinuRanain wieluiinssyydnu

5. Avdansaaldussiaeiligndes vseanstiudenudslignsies

6. Nsifiusnudsdmsnlignees vieldansasaninlignsios

7. USumsaedansialuiissanananisnegeau

8. Avdnsrafidlanssuniunisvageu laun lipemic, hemolysis, icteric

9. AvdanINANISHTIIVRLEDR

HapmimutesuazifuamnvesnisUfiasdsdimsiafio hemolysis Wiansaasveain
\Fonuns 1ndeyavesasufiRnnslsmeuiagunasnsal nuitdasmsufiacasdmnsnananiy
hemolysis IneiaBeraifioudasas 0.3-0.5 wawaelas 7,000 ass uazAmdiudosas 60-75 vas
ﬂ’]‘iUﬁLﬁﬁﬁﬂﬁﬂﬂi%ﬂﬁgﬂﬂuﬂ wazanviesUFoAnsvilannuin hemolysis iuavnuosnisufias
5-10 WihweansUfiasavdnafeaivndu 912

dofinsufiasaedansan wansenuiinnuande flhedoavidessnddusl uwndliuans
nadeUAt ez LU TINwIliTae iaudssiodtaelunsgnydeidenuaziiunamides
nMsfinnnzunsndouanmsiziden Tsmeunadegidenineinsuazaldireiiiovhnismsie
Ansreill liasdugunsainimans weeatuiden dhemageu

n13Ain hemolysis Tudeg1afinan 2 anusmdan lowA in vivo wag in vitro hemolysis
Tne in vivo hemolysis linanmsusniveasindonuasiausogiuszuulvadoulafinganiedeena

WnanlsAndauaniila (hereditary disease) #39lsALARTIUNNYYAY (acquired disease) Wi
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autoimmune hemolytic anemia #an154in hemolysis Tulsllgfeadostumedianisifivddmsa
@ in vitro hemolysis L un13iAin hemolysis AMeuanI1aNe FuAnanduneurounsnsITIATIE
(pre-analysis process) fiviliAnnisaaisreadndonun Wy walansazfuden nmsvuds
g3 sl N153uenawinIndu in vivo 150 in vitro hemolysis Apto1fmnuiAIug gy
foyausy AgUae e1nsnddnuasnansramaiesufuinisdu o Usznoumsfiansan

395793 hemolysis Tudsdinsia Uszdiuann 2 33udn leaun nsussfiugdaeanen
(visual assessment) figuiu color chart fa1de Ao 1aanesgudssnidumsUssiduiituey
fumnaifiuyanaiiy 4 (subjective opinion) 3nsfiedldfusnniulutiigtufio nasaa3ssnlusia
FrerTasnaiasziiluviosufinnis wazuuanduen Hoindex vio hemolysis index Zuanoen
w1+, 2+, 3+ 4+

awnniviesufiRnssulusesfiasiedsnsaiidl hemolysis Lilaannisaanesiaves
dindenunsaniinnisudesdlulnaduuazansvioeuleddu 4 meluwadosnuilunaiaivie
F5u W Tnuvagey, lactate dehydrogenase (LDH), aspartate aminotransferase (AST) Dudu
desnnglulslananaduveadaidenunsiufirnududuves LDH 160 wih Tnunaifen 22 wh
waznuniiden 3 wihdlowleuiuseaulunanaih®™ gufuilewin hemolysis aziAnnansznusionis
ATITIATIENIEITNTNIG chemistry test wag spectrophotometry Wunan vlvnanisnaaeu
thi 9 emndee
HANISNIENUTDY hemolysis fONaAN13MTINIATIZINITosU TN suuseandu 3 nau

119 gnaunuel Ao lIolAnN1TaaNsURnEoALASRraY 1 FLNANANIZNUABNANTS

(M15797 3

nagouinnifedladlofndudesaziiauiufiege il hemolysis Taun
1. HANTENUTUUTIBEUN (seriously affected >Tawaz 100)
2. §ansznudalau (noticeably affected Sowag 20-99)

nansgnuLanies (slightly affected @z 1-19)
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M19199 3. HANTENUVBY hemolysis Aanan1sNAdaUNIRIU RN

Degree of hemolysis effect N1INA&au WaRaN1INAEDUY
Seriously affected (>388@az 100) | AST Increased
LDH Increased
Potassium Increased
Troponin | Decreased
Troponin T Decreased
Noticeably affected ALT Increased
(Sounz 20-95) Iron Increased
T4 Decreased
Slightly affected (3owaz 1-19) | Albumin Increased/ Decreased/ No change

Alkaline phosphatase | Decreased/ No change

Calcium Increased
Haptoslobin Decreased
Magnesium Increased
Phosphorus Increased
Total bilirubin Decreased/ No change
Total protein Increased

*Hansznusanan1snagauiauuandsiueanluvuegiuniasiianlilunisnsiaiiasizi

Tngaguanniinanaunsionun nszuaunsii hemolysis SUNUNIRTIIMHBIUFTRANS
Usgnauldsag™

1. N3TUNIUNISRANAULES (spectral interference) Iflasandlalnaduazganduuas
(spectral absorbance) 5¥1319 340-440 urluluns Uag 540-580 WIlLILAT WazdgANITRANAULE
gaanil 420 wiluins Aeunisnaiesedla q Ainsialurganduauadazgnsuniuld

2. Ufjisemanil (chemical reaction) 5e%ins heme %38 iron AUaSTHBINITNTIA
AT WU N133UAY haptoglobin N135UNIUUAEINTIAsEAU bilirubin

3. mMsUaavdegarsagluwadeangwardsin (analyte and enzyme release) L9y

TNaTel wunNTHwey LDH
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4. M99 a5 (dilution effects) fioganeluimad (intracellular fluid)

aaa

5. nM3giudeuf)ise (inhibition of reaction) Tun15vin PCR-based assay

wiiteymaes hemolysis specimen axwuldidusiuauann egnalsfianuiinisdanisien
fufegnafil hemolysis nduiaruusnanstusentuluusasiesufins fehiluusas o jiR
mimaéfaaﬁmuﬂﬂaqwﬁ‘ﬁm:uwaﬂumié’fﬁmiﬁ’uéammwﬁwuﬂmmmmﬁ Auzilag Lippi
uavan’? e nMsnunnsiUfiasasdmeauuusngluusiarn1smaaey (test-specific cut-offs of
H-index) ¥18A13131 119U UANIAITNARBUINTEAUTBINITHIA hemolysis Tuusiaesedutiuy
sumummeaeulaths wagifisnsufiasuieonsdanisesnsls ileliAnmnuaugaseinanann
YoIIITIRlATEIaes fiRnstunnumadlunmsesnnaiiteustlemilunssnwitaelag
nnzdlefiioegluanyings

nsRanasiURiEsdsdsmnauuusimngluusagnsmeaey asRatsanan 2 cut-off fall

1. Analytically significant cut-off: L"T;Jummeflﬁiz‘qdﬂmmLL‘UiﬂiauViLﬁ@sﬁuﬁmﬁumm@u
Aunniisensulivoiesufoinng Susagosfifinisdesdinsdunusivesnisnsaiinges
usiaznaaeulLYeilBILAL/13 019D 91191NDIANTAN 9 1w clinical laboratory improve-
ment amendments (CLIA)

2. Clinically significant cut-off: Lﬂumm%ﬁ'izqdnmmLLUiUiauﬁudqmaﬂswum’mﬂﬁﬁﬂ
1891989311910 reference change value (RCV) ?3@L?;Juqmmiﬁwmmﬁﬂmimmﬂ biological

variation (cv‘) hag analytical variation (CVA)

RCV =2 x 1.96 /Cv,z + Cv?

dwdumaudafiouvesiosufRnisdesl hemolysis Asaztliunsnaaeuil H-index 1iu
analytically sienificant cut-off Gfinasiernuidedovemanisnsivinsz AT IEUANIUARLTL
InmaaeuiignIuniuain hemolysis o1vhlsanIsnsaTinTeifistu/anadld uazidied
H-index s clinically significant cut-off nan1snsIT AT IEiar llannsataldldidosan
Aunasifiseusuldmeeatinuaziinanssnusensguadnwmiiae dafumetos jiRnatoaudslf
finaiudsdensalmidneds dunmeaeulafilaildgnsumuann hemolysis ansnoanwavagey
Tunmdldnuund wenainiasszy Hindex lulusenunaiiiotisunmdlumsulananimmagey™
Fomnfinaranidufosuugiuumansuiin oglsinuutasios fifinistesiansun
ANUMNIZANAUUTUNNTYINNUYRILAaE LTI UakaY N IANaIT UK USNS

dmsuosfiRmslsmenuiaqun AldumAanstanusiufasidmsnanuuding

Tuwsiazn1snaaeu FUSUAUAN H-index nou 1agyinnsAd@auUN1ITUNIUNANITATITATIERLUNNT
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NAFDUNYNTUNINAIN hemolysis kazIANgUNITULsEAINTIA AUTLAULDY H-index ¥1ANTT
nyasensiailignsuniuariiaunsaeensalaung iWhvanevailieannisufiasasdmsianay

AansalivanEudlle dnsinsuiasidmaiatzanaslssunuiosar 30

3. Blood conservation devices and technique

mslivaonfiudesuundnas (pediatric test tubes 13e small-volume tubes) Tngdl
Usnadvdsmsmaduiissnasonsnageu unufinisldivasniuidonsuinuni (large-volume tubes)
ansnanUSunaudend miunisnsiaiinssinnaiesujURnslalee Giron waaue leSeuiieu
Usnaudeniilidmiunsdwnameios joanslunguitasingaluszosnaassduni wuin
wdannUasuutaunld small-volume tubes nawnurasafiudensuinund Usunandend
gidelUanasiosay 74 wiailsuanidin 159.8 ua. anawnde 61.8 ua. Judunisanatedns

HpdAgynsana

q
i

Uinaidenlunasaiiuidondignianziivangtieiiiethdwiesufiinsdmiunsdmsna
complete blood count ilag electrolyte NUIUIIATINNNTIAIINFBINTSIT VO UASBINTIA
AAT19Y 8.5 uay 12 wihnuddu uadlnsiadeudaidondiuiulunaenividonusasiaanazgniis
10 2.8 waw 2.0 wa. sy siatl Uinawesdendignifusnniduluuasgnilsiufendadaensedy
yunvevaeniudenitld’” Tag Levi uazaniy Uszanaunsi TuudasTidenvesgitrediuunia
25 &ua. gnitdlogagaualulspimanauny uan

otslsfnudaniduguasiavdnveanslivasaiiuidenuunian fe iesUfiRnisenann
gunsallumssesiumiliviaenifudenmaiifiolunsainseilusiomaaousnludd mndu
Wy MsnsniiaszimaiesjiRinisezfesinnimadeuszuy manual SveravhlmAndedin
wanan sl fetuudinisnistlazisyleviesraiiuldda udenmszmnzauiuusiosl fiRns
fanunsnsessuldvindy

uonani mi@mﬁuﬁam (loss of discarded blood) tileann1sUuiourens Fuvioas
du q MhlinansamaiesufjiRnislivideiiedleiinsdwmsamatesufiinign indwelling
catheter 19y central line Afudundsivinlifihegadodenlutinasnmnaaifinmsdinse
MU uRnIg mﬂﬁﬂﬁmmmammsqmlﬁsLﬁammﬂﬂifﬁﬁ Ao nsld 3-way stopcock wseld
blood conserved device ity VAMP Tngvdnns fe gausinaideniifesnisiiadiluly sterile
syringe u&gaidonUsinaiidoamsliiiiodmsametesufifimaurlavasafudon ndniu
re-infuse ianfignaanmeuusnnduiinginild duiulunsdiidiesinsgaideniiaunsdiiionn

9NABITaININTITIATIE Wwallatlagtisandninisaydeidienldsesay 25-50

v
A

agslsimulunaeadtenlsmihwadawaitunld wuin nsanaswesrnuutusiulnady

'
0 (% = [

wazdnsnsindenlilaiuisuwdatetwdided Ay e1allasnanduiugidisinauideiiies

<



wazUSunandaninanaslatuliieazunnneanaziiunisiasunlas

Y84 blood conserved device flyarfaudigs AsualsesUszliuauAuAivUselevinagla

Tuanunisaltiu o sg®

4. NM1INTIAINATILINNRIUHURNTT o Yeauarle (point-of-care testing)
Point-of-care testing (POCT) \{un1snsaaiiasgsiivhnsmaaeuuonsieal fifns
wazshazidunismaseuinadiostas lnedwlnaiivinnismageu POCT aziluunmed neuia vie

I aad & a | oA SN a o o X
Athelunsalifunsifamusgsiolios (m319il 422) wu asaaRemuszauthmalugdasiuimn

1501539 INR ludeilasueniviizu
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(1, 19-21)

A19799 4. fegUszinnveaAIesile point-of-care testing®

sudeenlginevesgunsal

Usznm N1SNAFBY n1sldnenatin
Tadiningn PT/INR Warfarin clinic/coagulation clinic, home
monitoring
Hemosglobin Emergency department, blood
donation unit, operating rooms
Thromboelastography (TEG) Emergency department, operating
Rotational Thromboelastometry | rooms (liver transplant, cardiac surgery,
(ROTEM) trauma, obstetric hemorrhage)
LAsINeN Glucose Home monitoring for diabetes, inpatient
monitoring for glycemic control
HbAlc Monitor glucose control in diabetes
Blood gases Emergency department, critical care
unit, operating rooms
Cardiac markers Emergency department
Creatinine Radiology unit prior to contrast
administration
Pregnancy testing Obstetrics and gynecology
(qualitative b-hCG)
Drug screening Emergency department, workplace
testing
ﬁga?fj’ﬁ‘mm HIV, RSV, Influenza, etc. Outpatient and emergency unit for
cohorting or isolation

-2
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\w3nsile point-of-care testing MHUSinaudondmsunaasuiitosnindafeutunsans
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