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Abstract

The purpose of this retrospective study was to examine the relationship and consistency of
blood cell integrity test with the CAL 6000 automatic hematology analyzer and the results of blood
smear readings by medical technicians. The sample consisted of 500 blood samples of patients with
normal test results in the automatic verification and reporting system. The blood smear was read with
an automatic blood smear reader and the blood smear reading was confirmed by an expert medical
technician. The data were analyzed with descriptive statistics, consistency percentages, and specificity
percentages for neutrophil leukocytes, lymphocytes, monocytes, eosinophils, and basophils, as well as
the size and shape of red blood cells and the number of platelets detected in the bloodstream, and
correlation statistics by finding correlation coefficients. The results showed high correlation
percentages for neutrophils, lymphocytes, eosinophils, and platelets, with values of 0.86, 0.87, 0.82,
and 0.88, respectively. The correlation percentages for monocytes and basophils were moderate, at
0.60 and 0.37, respectively. The percentage agreements for neutrophils, lymphocytes, monocytes,
eosinophils, basophils, and red blood cell size and shape were 100%, 100%, 97%, 100%, 99%, and
98.6%, respectively. The specificities for these parameters were 100%, 100%, 98%, 100%, 99%, and
98.6%, respectively. The percentage of consistency and specificity were greater than 95 percent, and
the number of platelets was found to be different from -24% to 24%, within the acceptable threshold
of 25%. The study indicates that the automated verification and reporting system in the hematology
laboratory is accurate and reliable, with appropriate selection criteria that can reduce waiting time of
reporting normal CBC results. Further research is recommended to study CBC in various diseases to
improve the efficiency of hematology laboratories.
Keywords: auto-verification and reporting system, complete blood count, automated hematology
analyzer
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mmaug’ifﬁmauﬁmaaﬁﬁqﬂ Complete Blood Count (CBC) parameters LeitA white blood cell count
(WBC), white blood cell (WBC) differential, % neutrophil, % lymphocyte, % monocyte, % eosinophil, %
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Genlnetinnaiansummduaznsenumlneszuusaludfanniedeansiadinggs Mindray CAL 6000 ﬁqgﬂﬁ' 2

FeoAUNLaTININAIY MR fURNITATIWY 1NBTDISUNMTTIBNUNALUY Auto-verification

7/19




213615615154 ULATFUNINANY ISSN 2985-251X (Online)
Thai Journal of Public Health and Health Education

e270525

U7 4 avudi 3 Ausneu-Suanau 2567
Vol. 4 No. 3 September-December 2024

= P .
PHADHNTITIEITRHANAH ﬂﬂrﬂﬂkﬁ‘iﬂﬂ Mindray CAL6000

- r jou- @ 0
B 2

CAL6000 by BC-6200

hematology analyzer

Middleware
LabXpert

‘_l‘_

Validation o N Auto-verification

ol “Normal”

Not PASS l

PBS preparation
by SC-120

Slide review by

Manual or MC-80

s d Manual report 4 LIS Auto-report —bm

'l
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5.1 MIATITNATIZA CBC FeLATosiu CAL6000 (Uszneuieindad fu BC-6200 ,SC-120
uay MC-80) Han35193LAT % CBC zgnmsiaaeusnetoulunis Aadensamuinasivewiesufifinig e
m1e7t 1 ludumeunssenunalssuuasaunelulsmeuia (Hospital information system : HIS) 10
nan1nsadinseiselaiudoulunisdndonsafiaald (wadd1und) fldnuannsonenunannn szuu
ansaunaluiosUuins (Laboratory information system: LIS) lUga ssuuansaumalulssmeuialalaanis
$usema (Approved) NMIATITTATIERENASTIMTTUTeWmalAlas FianunsaantuneunsnTainseadios
don wimnuanisanadnseiliinudeulaficivunly madrfinund) Tnmeadanisunndagdestudunis
sadesideniiouiumiitmmzildnninies waznsndnneinutunousasudunanisaaeues

5.2 Ynsdmdenuan1snsvlnazs CBC Aiflanuni (Negative sample) $117u 500 518 Tng
wafiiAUnfAagfaaunIn T UMeINueivesesU fURNT (auto-verification criteria) Aifvualiluinas
Feulvn1sAndenna (Validation rule) veslusunsy LabXpert Uum%ﬁ;u CAL6000 (The International
Society for Laboratory Hematology, 2023) uaglviniuanisnaaauunid (Auto-verification pass)
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WBC differential) gﬂi'NLLassummﬁmﬁamLm (Red Blood Cell morphology: RBC morphology ) kazn1sg
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5.4 asadasziuiuadesideniiie
(microscopic slide examination) fewadeseuaiisSidenwuusnludf (Digital cell morphology analyzer)
$u MC-80 Tnerinmaiiansunndfidenugy asnasunanisiuunviadindessmvunauazsurasindenun
warmsUszanauniniden (Platelet estimation) 7ildanniedens19iiaest wanansasivinseiiluaunie
Un@ (Negative or normal smear) wazuUanaraunfAnsouan (Abnormal or positive smear ) AMULAUIID19D
fifvua Ka913197 2 Ieinaeisivuadmiunmsulanavesmanseadisfidoaniglindosqganssml azviinis
M37931A5 1299 WBC differential, RBC morphology way Platelet estimation wazlin1sindunauan
(Positive) 308U (Negative) lnetinmaiansunmdfifoangy wazldinusiunnsgunsinszduanuiaund
vossindenuns Dersens duau, eydu unduwasy uazgatust Azlwun$ud, 2566) Fad19Banausaiued The
International Society for Laboratory Hematology (ISLH)

5.5 ¥n1swisuiisunanisnsaaiesizi CBC fildannia3ainnalinsendnludinidadin
ANegn CAL 6000 funanisnsivbuduailissidenlnensiaguinsuazsiinvoadiadennislindesqanssad
(microscopic slide examination) 1ag3LATIZRANUAUNUSHETOANADAAADIVDIAINITATIVIATIZUAILAIN
ane

mMswlananismegeunuaysalvedaiden
1) mIuvananisnsaliniziseiaiesdnlusififlednidonussrinsuaz ngumogsnnannasinng

Foudn enunasismuniteulunsiadenaa Tuseuu Auto-verification (LiAUn®) famnsnsdi 1
a13197 1 inausideulunisfnidenna (Validation rule) dmsuni1snsivaeuna CBC wuudmlutd (Auto-

verification criteria)

Rule Parameter Rule detail Delta check Action
1 WBC [WBC] <= 4 OR [WBC(] >= 20 First time Smear
2 HGB [HGB] <= 9.5 OR [HGB] >= 20 Smear
3 MCV [MCV] <= 80 OR [MCV] >= 101 First time Smear
4 MCH [MCH] < 25.1 OR [MCH] > 33.9 Smear
5 MCHC [MCHC] < 31 OR [MCHC] > 36 Smear
6 RDW-CV [RDW-CV] > 19.9 First time Smear
7 PLT [PLT] <= 140 OR [PLT] >= 500 First time Smear
8 Neu% [Neu%] <= 30 OR [Neu%] >= 85 First time Smear
9 Lym% [Lym?9%] >= 55 First time Smear
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A1519% 1 nasideulunisAndenaa (Validation rule) d115Un15ns19d@aunNa CBC wuudnlud® (Auto-

verification criteria) (%®)

Rule Parameter Rule detail Delta check Action
10 Mono9% [Mon9%] >= 11 First time Smear
11 Eos% [Eos%] >= 20 First time Smear
12 Baso% [Bas%] >= 2 First time Smear
13 WBC Linearity [WBC] > 500 Rerun in same mode
14 HGB Linearity [HGB] > 26 Rerun in same mode
15 RBC Linearity [RBC] > 8.6 Rerun in same mode
16 PLT Linearity [PLT] > 5000 Rerun in same mode
17 RET # Linearity [RET#] > 0.72 Rerun in same mode
18 Blast [Blasts?] OR [Abn Lymph/blast?] Smear
19 NRBC [NRBC9%] > 0.49 OR [NRBC Present] Smear
20 Atypical lymph [Atypical Lymph?] Smear
21 Immature [Immature Gran?] Smear
granulocyte
22 Left shift [Left Shift?] Smear
23 RBC lyse resistance  [RBC Lyse Resistance?] Smear
24 Dimorphic RBC [Dimorphic Population] Smear
25 Fragments [Fragments?] Smear
26 Fragments PLT-O [Fragments?] PLT-O (CR/PLT-8X)
27 PLT clumping [PLT Clump?] Smear
28 RBC unreliability [RBC Agglutination?] OR [RBC Histogram Abn.] Smear
OR [RBC Analysis Abn]
29 Vote out [Sample aspiration is abnormal] OR Rerun in same mode
[Asp.Abn/Abn.Sample] OR [WNB Analysis
Abn] OR [WBC Scattergram Abn] OR [WNB
Scattergram Abn] OR [HGB Analysis Abn] OR
[Clog] OR [RBC Analysis Abn] OR [RET Analysis
Abn] OR [PLT Analysis Abn] OR [PLT-O
Analysis Abn] OR [DIFF Analysis Abn]
30 Vote out diff [DIFF Analysis Abn.] OR [WNB Analysis Abn] Smear
OR [WNB Scattergram Abn] OR [WBC
Scattergram Abn]
31 Age 0-7 days Age 0-7 days Smear
32 RBC Agglutination [RBC Agglutination?] PLT-O (CR/PLT-8X)
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A1519% 1 inasideulunisAntdania (validation rule) @115UN15M519@0UNa CBC wuudnlul® (Auto-

verification criteria) (%®)

Rule Parameter Rule detail Delta check Action
33 PLT Clump [PLT Clump?] PLT-O (CR/PLT-8X)
34 Low PLT [PLT] < 50 PLT-O (CR/PLT-8X)
35 WBC Delta check WBC 7 Day(s) Change 15% 7 Day(s) Smear
abn.
36 MCV Delta check MCV 7 Day(s) Change 6% 7 Day(s) Smear
abn.
37 PLT Delta check PLT 7 Day(s) Change 25% 7 Day(s) Smear
abn.
38 Department 0 Department Smear
39 Infected RBC Infected RBC? Smear
40 Out of Rule of (([HCT] - ([HGB] x 3) + 3)) >= 3) Smear
Threel
a1 Out of Rule of ((THGB] x 3) - [HCT]) >= 3) Smear
Three2
a2 Smear Rack 1-5 Smear all conditions Smear
43 PLT histogram Abn.  [PLT Histogram Abn.] PLT-O (CR/PLT-8X)
a4 PLT histogram [PLT Histogram Abn.] Smear
Abn.2
a5 Smear Read.1 [WBC] < 2 Smear read WBC150
46 Smear Read.2 [NRBC9%] > 20 Smear read WBC150

2) mswlananiseuadiesiden Inensiageunanisiuuenviladindenvi (WBC differential)
uakazgUsIafiadentas (RBC morphology) wazn1suszuiainiaiion (Platelet estimation) filgann
A3DINTIANATILA uazulanan1snsradiasiesiifuauniaund (Negative or normal smear) wazuuana
HAUNAnIaUIN (Abnormal or positive smear) A1utnaet (Yea3300 AMEY, DYTU WNFUNARY UazTAITUN
AVLIUNIIR, 2566) FIA15197 2

A1319% 2 Lnaudidmsunisudana positive smear findings Yaansnsiadusidennelinaasqanssal

Part Criteria

WBC (Abnormal cell types) Blast > 1
Metamyeolcyte > 2
Myelocyte/promyelocyte > 1
Atypical lymphs > 5
NRBC > 1, Plasma cells > 1
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M19199 2 inauaidmTunisUana positive smear findings ¥aen13nTvallufidennelandesqganssal

Part Criteria

Dohle bodies faust 14/moderate 4uly
Toxic granulation é“'m,wi 1+/moderate %yubLU
Vacuoles #aust 1+/moderate 31l
RBC Morphology RBC morphology é“'m,wi 1+/moderate %yubLU
Malaria Tfie31 positive ynnsel
WU Tear drop, bite cell, blister cell, ghost cell
WU Micro-spherocyte, Macro-ovalocyte
MU Rouleaux formation, RBC agglutination
WU Inclusion body (Howell jolly bodies, Basophilic stippling, Cabot ring,
Pappenheimer’s body)
Platelet PLT morphology (Giant platelets) Faus 1+/moderate Fuly
Platelets clumps > rare/occasional
Platelets with pale stain

Bizarre platelets

indestiefldlunsiusiurndeya Uszneuse
1) wuutiufindeyanansasisdinsizsimstuienalndiadensnlneindomsIvlinszisnlud
wagisnnseruaidlesidonneldndesqanssmd (Micoscopic slide examination) IngldiaTessuaiodiden
anludi wazsusemalaginmaianisunng
2) wuutuiindeyananisnmiadnszinisiavunawazusadadenuns (RBC morphology)
3) wuutufindoyanani1snsaaingeinisussananniniten (Platelet estimation) wagn153nAN

1n3aLaan (Platelet concentration)

NM5ATIFOUARNINLATEATID
1. funounmsmuauauamnInsainsgingluionnideunuuiugwenniosdiolins ey
feuvinsnsIvlaseiiudieg1aUae
1) MsmuapuIBmsnaaey (Method validation) iilensiaaeusuustiudweandosdiolinszs
Tnegide Wonmaaoumiuusiu mnugndes uasmsvuourenedosdiolinsei Tngldmsmunuamninaes
Uitniedesiionsiesi uazulanannugnaeaiug Tagldedrdennienarsiiuresuisngnanedesie
2) msaeuiisuiniesdieiased ngldarsuinsgiu (Calibrator) 91nU3Em wagldand1edannn

6

LONAIMAUEILIVDIUTEN LTORTIAARUAILLLIY ANNYNADY VBIATNMIEIATIE
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3) msUfuiiisuiriesile (Correlation) IneldiognadendtreiiliAnund frgs uazAe1 sauiu
40 /i LilansavaeuANudusueLATale wanalagld Correlation Coefficient (1)

4) nsmuruaunmnelulagldaisrunuaunIn (control) vesuunluudisd winea (Uszwme
ne) 91 Wuhemdeuld iWeldiuisuifisuavesansuasgudmsuinies 3 3 szdufe Low (L) Level,
Normal (N) Level hagHigh (H) Level dieldRaniuminuugdugn (Precision) WATAIUYNADY (Accuracy) VBN
\AT09NTITIATIEI

5) maFeuiisunaseninaesu fURnsilditeionmadinmevivdadfeaduialan wuu real
time #11TUTLNTUNITAIUAAMAINLUY online [USUATH MR-HCP) LiloRnniA1A21LLsiug (Precision
index: PI) WazA1AIIYNABY (Standard deviation index: SDI) )n CBC parameters Foadu anuzr (Pass)
A1 precision index (PI) wazA standard deviation index (SDI) laitAiu 2.0

2. FumeunImUANANAINNIINTIITIATEHlAgReinIAEuen WlonTI9RaUANIgNHDITDS
in3esiledinsizinarynains neurinsanadiesisiiudegieguas TaldlusunsuUssiiunalagesdng
A1guUBN (external quality assurance service: EQAS) ’Jfﬁﬁhmmgﬂéfawm CBC parameters 1N parameters

A89ilAN Z score < 2

nsuTIVTINTaYa

1. twuelasimsidosennznssunmsiansansdessalunsidoiieionsanioiiuaiesssumsive
Tugywd lsameruaassndvsuszasd Jaminguasyonil

2. fAelasumsendidlianliun1sideainysesiuanenssunisnsidslulunyed uasdeuienis
lsmeguaassnansussasd Saminguasvsiil

3. fideddunafununadeyanmutisani szyliAuteya tngldinTesdliensideniiunis

puIFIINANENTINNITNINTANITEFTTUIUNTIY

nsATIEdaya

1. Pearson Correlation w3a Correlation Coefficient (1) TngtA1&uUseAnanduius () u1ld
Uszifiunannuduiusainiedesnsatinsegsalusiniddadininen su CAL 6000 wagiBnssuaiilesidon
meldndomanssmidneiniessuadiofiiondnlulf woziusemalasinmaianisunng TnsAduuseans
anduiug () > 0.71 Waesdsiimnudiniusluseduge

2. NINAADUTDEAYAIUADAAR DY (% agreement) WAz S9BATAIIUTILNIE (% specificity) 210
\n3osn T TgsisnlusiAnidlainine) su CAL 6000 uagiinseruailesidonnelindesganssease

wissdualesidondnludd uasfusewalasdnmadanisunnd lasdgasniseruiune %
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agreement=100%[(a+d)/n] wag % specificity=100%[d/(c+d)] lnedosazaiuaonnany (% agreement) uag
SowazANT NN (% specificity) A1 > 95% (Pereira, 2016) dA1NADAAADILAZIAIIUTUNIZVDIAINTIY
AATEINlRaNATY Lagnan1snTIadlesiien Am1s1eR 3

M19199 3 M1INEATUTHULTBULNENAABUAIUAINADAARDY LaTAIAIUTINIL

Comparative Method

Test Method Positive Negative Total
Positive 3 b b
Negative c d cad
Total a+c b+d n

3YTITUNTIAY
n153deAstllasueuifin1svesunIsiasanasesssunHTelunywd n1sfinwideunds (Submission
form for Ethical Review-Retrospective study) 3MnA¥NITUN13ITE5TINNTIVEIUNYBE vadlsang1uraassn

anduszasd LenansTusenaui 052/2567 uisused 25 dquigy 2567 Gaiuil 24 fiquigu 2568 SHAlATING

o A

031/67 R aydiflifudeyalussuudedSnisiivdoyadounds senineiud 1 Weullunau wa. 2567 fa Tui

30 WO BNAU W.A. 2567

NAN338
dauil 1 n1siesnzianuduius seuinainisdusenyiadaidaneiy (WBC Differential) 1n59alda1n
P3N TIRIATIETER uRNNdlainInguayitnseuallssidennieldndesganssed lnednmatianisunng

[ v §

wuin Wiadenwawia neutrophil%, lymphocyte% way eosinophilds finuduiusiussaedialy
s¥dUge (r=0.71-0.90) uazfinidon11vfin monocyte% wag basophil% anuduwusiuisaesislusesy
Uhunans (r=0.31-0.70) flansnsil 4
Tl 4 agueanuduiusvesdnstulenviadinidensn Wisuisussriaedesmaaiinsgisalui

malaiinIngn Ju CAL 6000 kagld microscopic slide examination

Correlation (r) Between Mindray CAL 6000

Cell Classes
and microscopic slide examination
Neutrophil % 0.8587 (r=0.71-0.90)
Lymphocyte % 0.8664 (r=0.71-0.90)
Monocyte % 0.5993 (r=0.31-0.70)
Eosinophil % 0.8200 (r=0.71-0.90)
Basophil % 0.3702 (r = 0.31-0.70)
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daufl 2 mAensivieuiisufesazanuaenedes uardosaranus e sTulenydaiadony 7
IFnniadosmnaieneidnludinmadainine uazBmsswadlsfidenasldndesgansimi lnetinnada
NSWNNE

NSIATITA AT % Agreement LAz % Specificity vosn1siukenyiladindenu1a Neutrophil %,
Lymphocyte %, Monocyte %, Eosinophil % wag Basophil % s¢ninaadeansaadinseidnludinidlain
Ngn Ju CAL 6000 wariseualesidenniglindesganssadlasdnimaiianisunmg (Microscopic slide
examination) Wuhilanuaenadeuazaume fuiaeds uasiinriunmsia 95% Tunmmsiines &
15199 5
A15197 5 Sosazauaenadnt (% Agreement) uazdosazaus e (% Specificity ) Yaan1sURENYaN
diaidenu (WBC Differential) iWisuliisussninauaieansninneidnluifnislainine su CAL 6000 uag

Wseuadissidennielindesganssal lnednmealianisunng

Cell Classes % Agreement % Specificity
Neutrophil% 100% (>95%) 100% (>95%)
Lymphocyte% 100% (>95%) 100% (>95%)
Monocyte% 97% (>95%) 98% (>95%)
Eosinophil% 100% (>95%) 1009% (>95%)
Basophil% 99% (>95%) 99% (>95%)

@99 3 NMATIEAUSHUTIBUSa8aLAILADARADY kAL DUaTAIUT NG VBIN1TATIVEBUANURAUNAUDS
Wimdaauns (RBC morphology analysis) filsaniasesnsiadinszidniuiivnisladiningn su CAL 6000 uay

Bnsewallssidennelinaeganssad lnedninatanisunme

[
g

a a < A . ' a a
INNITATIVEDUANNRAUNAYDILALGBALAS (RBC morphology analysis) 1143U319 U9 N136AE
NNN¥18AI wazn13nU Inclusion duq ludadenunsainaiiesiden WSsuiiouiunan1InsIaATIER
complete blood count (CBC) aranns1iines slulnadu (HGB), aurnveswadidinidonunaads (MCV),
USunululnaluvesdadonunsads (MCH), Anududuslulnaduvedinbenunauaies (MCHC) way Ay
1 & A v a ¢ v = a ¢ @ wa
NI19989N13NTEDBVDIVUIALIALEDALAY (RDW-CV) Al991nn190192931AT12%A18LAT0I05I9LATIZ N0 A LUITA
alainIng Ju BC-6200 WuTAMUADAASDIHALAINT NN AUNIERITT azlliAmiunaeii 95% lunn
WSR3 AIRN15199 6
A3 6 SPBATAIUADAARDY (% agreement) Laz3OAZANNTUNIE (%specificity ) VDINITATIVEOUAIIY
Aaunfvsadiaidonuns (RBC morphology analysis) lUSguiflsuseninansemsaainsgionludanieladin

e CAL 6000 Lazdd microscopic slide examination
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Cell Classes %Agreement %Specificity
RBC morphology analysis 98.6% (>95%) 98.6% (>95%)

dqudi 4 n1simeRUseuiisuauduiudseninana platelet count ldannnisnsiaiasizhdae
insesmsalnevidalusiBindlaiinine fu CAL 6000 wagn135189MuNa platelet estimation aMnMstiuinn
Weon nadesidennieldndesqanssed lnsdnwatianisunngd

NNNsAnmAIANETUSsEINeHa Platelet count filfannmsnsIadasiesidieLAsesmsITiies LY
gnluglAnnaladininen su CAL 6000 uazn1331891UNa Platelet estimation Anadesiden laaA1ANduRUS
(correlation; 1) 11fu 0.878 Artuduitusfuisaniizlusedugs (=0.71-0.90) uarwuind1 Platelet
concentration fil#aniadesniatinsgsidnluiinislafinine fu CAL 6000 SA1HauA 150-398 x10°

A =

cells/uL wagm Platelet estimation NlAannadiesidendia1nauws 141-464 x10° cells/pL ANSp8ALAINY
WANGY (% difference) TAATLA-24 % B9 24 % FedlaldiAusoag 25 Aamns199 7
A15199 7 a3uA1AuduiussEnInna platelet count 1hA31NN1395I9TATIENAIBLATOINTIVIATIEH

gnlugia MaladinIngn Ju CAL 6000 kagn1531891uKa platelet estimation A1naLilesiaan

CBC analyzer Microscopic Slide
Statistic % Difference
(Mindray CAL 6000) Examination
Min 150 141 -24%
Max 398 464 24%
Correlation (r) 0.878 (r=0.71-0.90)

aAUsEMa
N15ANYIAIAINUEUNUS (Correlation; 1) vBaAIN1sHUBENYLALIALA AU (WBC Differential)

WIEUWEUTENiNeAIeansIalns1evidnludiinialadininegn u CAL 6000 kagls Microscopic slide

[V 7
[

examination tas91ndayalunisvagaeuasaliiinisnszaredivesteyailiung sizlunisnaaeunsaiilai

N3ARERNHNANIIATIVIATIEUNTA1UNTR Wovin1saTivaeumugndedtunguauldfingy annansane

o
Y §

NUI1 AANEURUS (Correlation; 1) veaafinidanv1viin Monocyte% way Basophil% fmauduiusiumia
apadslusyAuUiunane rainnfiadenviveaessdaluauuni Susuiadeslunssuadon (Audni
Monocyte <8% , Basophil <1%) fstulunisiiansuinanisuageududenldnisussiliuniviosazue9an

a

ANNTUNNE FUTUNTUIANUTUNLVDINANTIIN IINaUNRTTS (True negative) LazieaLAIL@DAAADY

Wiudalagldinausisausui % specificity Wag % agreement finsiialaininin 95% (Pereira, 2016)

16/19




e270525

A13ETEFITUGUUALFEUVNINANY ISSN 2985-251X (Online) Uil 4 atuil 3 fugneu-Funay 2567
Thai Journal of Public Health and Health Education Vol. 4 No. 3 September-December 2024

9INNSANYIAT % Agreement Waz % Specificity 309n13nTIvdaUANNARUNAVAdndOALAS (RBC
morphology analysis) W3suilsuseninamionsiainsensalusianidadininen 3 CAL 6000 kagls
microscopic slide examination WuU31 A1 % agreement Wag % specificity 993 RBC morphology analysis
WU 98.6% winuin nafieg1iniatinsisdsiuag 7 78 filkauinain RBC Morphology analysis 210
nsgaelindesganssenilnetnmaiianisunmd (Microscopic slide examination) @4l 5 f9g19 inulwad
ovalocyte Tuszau few & 1 frogrsiinuiwad target cell Tuszau few wazdl 1 feghs inuiwad microcyte
Tusgeu few elailddmnuddglunsnenunananddn waznsnurnauazsuiswessindonunsuseiu
few praARIINASELINNSERUS g1 den astudenuds themsaednmeyt vielunswisuadlesidon
wazdaud Ald (wa RBC morphology analysis azdpaiinaeglugiad1unfsedu negative w30 few lnanis
57897 normocytosis Azfefivuinreiinidenuaunfiuinnil 95% mndadoaunsdzuilauniuinnia
5% wiinaziimnuinundvesguiadisssiiafenfinnu Isenud poikilocytosis) Ssaonadasfiunisinuves
(Dor30u Away, oy wnIunasy uazgatus Azlvuniund, 2566) Anuitanniseruadesidenlnetin
wadansunnd Tusefidninasinssenuralaednlud® S1uau 200 98 nunaauUasy (false negative)
nnefaneunalagdnlulifualvinauin (Positive) 91NN13MTITANATILVIAILNABIRANTIAY NUNAAUUABY
(False negative) 598ay 0.5, 2.5, war 1.0 Tungunisiuuenydadiadenad (WBC differential), aunauaz
sUsadiadonuas (RBC morphology) wagnisuszanainiaidion (Platelet estimation) muansu aguin W 3

wafiweseglutnanaaulasy (false negative) toeninforay 2.9 Fuludnfivensuldvosnsfinuves

[
U v = [

The International Society for Laboratory Hematology (ISLH) siau Seanunsadinasidoulunisdadenna

o w

(Validation rule) unlgluauuszaniula

L4

ANSANYIAIANUFUNUSTENINHE Platelet count NEAIINNITATIAIATIZIAILLATDINTIDIATIEH

9nluilA n1eladindngn Ju CAL 6000 LazN1331841UKE Platelet estimation 3 natllesidien easaindayai

° =

wndnwndugisinunfivesnssenuraauld Jaibideyaiimsnsgareduwuuliund dalulunmsmeaeunss
13991171564 UaNan15A5I93AS1ERINNAS D LA A ULANAIIYB I IdRNTH aeilAn baliiulasidudvas Total
Allowable Error limit vaaAn3ataen Fennrualivindu 25% (Westgard, 2023) wagA1ve4 Platelet count

¥ = 1

mammagimm clinical acceptable range U84 Platelet concentration FafeAwiniu 140-500x10° cells/ ul

FaduaaAun® (Normal range) 9090155189 1U6a Platelet count 1ANNSNAGDUNUINE Platelet count

YDIFIBLIWIINUA T1LIU 500 518 NUIUINAFDULAI3DEALAIULANAIIUDINIEDIID kUL 25% waznanlaas

Y

Tut14 clinical acceptable range
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a v ¢

nsunansIluTdUslevn

1. @110 1BUNAN TVIFRUINATEIIAT ISR LR duilud s TRvesUeliegnasiag diena
n1svaaevaglununNiue (HaUni) wazdaA1UgNABIveINaNITAADU InETEUUABNTIMBTAINITA
ATIRERUNAYINTIENINAGRUAMUNYINTITUALT willaudunuannse inlvtulalnaunfaenadeiuass
] A4 a 5% wa N A ° ¢ o Y Y al 9 ]
MIHAI1INATRINATIENSNIULR wazalesifon wazarunsadunaeimnuanisanansasrulduniluusulel
wigausuUsunviesUuRnsnianuaulanuns@nunideluasal

2. S88EATRABENANAINITITUTEUY Auto-verification anas viliussaidinangnisuseiuan
Hdovy & o ) a v X
#a3l7 1Wunsimun1sUseiunan1sns e e ilng gy

3. gujUAnuiuailunisnsaeunisgadlefifengUlienidliaungd waziiiadudunanisnageu
avlduntu lun1sAumanmnvedlsavestay wWeatdvayunsidadelsavesnng viligUiglasunisitaded
anAee unawazitieUasndy

4. dRNARfsTEUUAINTIandunu (@lad) N13nTIadATIEila

Forauauurlunisiseadedaly

1. meiuedsiwut N13AAUANLLNANEINTUNITATIVEBUNANITIATIEAAIETEUY Auto-verification
FududiosinsuszidiurnugniesangiBormgmmaaisine weliAsanuiulaneuthunldaie

2. foalinmsaouiiisuinesile msusuifisuindesile nmsquadnweiesdedatestunaziinisnuay
ALAMNNTEUIUNTR TR EdTeneluLas ieuenesdnsededeaiiies faudfimunzandimiu
o fuRn1sdug wazhamunasdvatiane wWeliiulainszuiunisna fallnugnaes utugr ag1s
weileg

3. Aitlsiidulumungdormuavesnsnsslinszsiasdoaud g foRnunsuyneugy tnusinng
insaAnuRinUnAvesgusadaidonuns inusinsdutensdainidenyivdenginamidudildainaisiaun
Tusunsuiteliu iRy UitRdunmadeaty

4. pysdneideanuduRLS A1 % agreement wazAn % specificity YoIHANIIATIVIATIZATILFRIN
3o TTIAsEsaluAndainine wazda microscopic slide examination ilnnudenadefufiily
d1ur83 WBC differential, RBC morphology analysis waz Platelet estimation w3l wielviulalgdnnisld
$UTFUU Auto-verification wagtnasifuadeulunisdadenuaililusosunanuldluszuunsvinuves

WiesUfjURn1stiue fanugnaes mneay gudRauiianugedulussuunsienusa
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