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Finding Reference Criteria of Autoverification for Complete Blood Count (CBC) Analysis.
Rattana Pirom, Medical Technologist Professional level. Medical Technology and Pathology Department,
Udon Thani hospital

Abstract

The complete blood count (CBC) is a basic diagnostic test routinely ordered in the laboratory. The
CBC analysis involves several steps and requires a significant amount of work, leading to long wait times.
The researchers aimed to establish appropriate reference criteria for automated result reporting
(autoverification; AV) in CBC analysis to reduce waiting times and address service congestion. The study
was conducted at The Hematology unit, Medical Technology and Clinical Pathology department, Udon
Thani hospital. It was a cross-sectional descriptive study, collecting CBC test results from samples
processed during regular working hours between May 27" —3lst, 2024. The cases that underwent blood
smear analysis (blood smear) and returned negative results for all parameters; including white blood
cells (WBC), red blood cells (RBC), and platelets, were included. Using Cochran's formula, a total of 400
cases were selected. High and low thresholds for each parameter were established and recorded as
reference values in the Sysmex XN-3000 automated analyzer to define the criteria. Descriptive statistics
were used to analyze false negative (FN) results, the rate of autoverification reporting, The Independent
t-test will be used for analyzing the waiting time using PSPP 2.0.0. The significance level is set at 0.05 for
statistical decision-making.

Results: The lower and upper reference values for the parameters of CBC, used as AV reference,
WBC, RBC, HGB, HCT, MCV, MCH, MCHC, RDW-CV, PLT, NEUT, LYMP, MONO, EO, BASO, IG, Reticulocytes,
and RET-He used set, and false negatives were found at rates of 0.75%, 2.00% and 1.00% for the
parameters WBC, RBC and platelet, respectively. After 3 months of using the AV system, the average CBC
result reporting rate by AV was 40.00% of the total CBC tests, with inpatient and outpatient rates of
31.00% and 44.81%, respectively. The waiting time for CBC test results for regular patients decreased
from 109.80 minutes to 53.50 minutes and from 59.10 minutes to 43.10 minutes for emergency patients.

The waiting times decreased significantly (p<0.001) for both inpatient and outpatient groups.

Keyword: complete blood count (CBC), autoverification system, AV system
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7l 0.05

3YTITUNNITIAY

Tasan93¥ed dhunisfinnsauaziuses
938555 lUNYYE 3NANENTINNITAITUINTT
Weluwdlsmenuiagnssil 59@lATeN1T UDH REC
N0102/2567 as¥uil 20 WownAL 2567

NAN13Y
inauiAndaBuRy lfanand1edavennades

ATIUATIEINNUTENGHER dmTuinaeiUssendla
PInMsUsumsdnesuanensanlsameuiai
MEISUAY LATUNMITIAADINAIIDIURN WU
Ilusredfinansia CBC agluinmusiaunsnsneay
waldassuisunseiliogluinasisnsdailon
allgsideauarluiinsunluailag nssenunaden
ndesTuRewTR mfuianaslumsiionsan
n1sasvallesiden s Jagdu lnelddeyananis
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A5ATIZRFI0E19 400 18 IdnaueisnsBersuaz
geveansndmes 109 CBC yndiluinaunidnsdluy
n1s3BUNalagsnlulif (AV), WBC, RBC, HGB, HCT,
MCV, MCH, MCHC, RDW-CV, PLT, NEUT, LYMP,
MONO, EO, BASO, IG, Reticulocytes, RET-He %10
wamsnsaeinelafieglutediiidimun ua
Laifin Flag nnwisdiwes arunsaseanunalaglavin
msnsaadlesidon fimei 2
N1INIUADUAIEUAWMATANITUNNEINAS
asradodidondinioansiaiiasienonludilaiug

[

aufaununaaulasy (false negative : FN) fig

£

palesidenliing positive uiA3asIATIZRdaden
onluslp linansdyaanfiou Tunisiimes WBC, RBC
wag PLT §1uqu 3, 8, way 4 518 aatluaulasy

WinAU 0.75, 2.00 kag 1.00% ANUANU ARSI 3
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=] ¢ a a ¢ A a W = o
M990 2 Lﬂm%wf\l’lim']ﬂ’ﬁﬁi'ﬁlﬁulEliLaaﬂﬁ]']ﬂLiﬂJWC‘Nu’]QUOQ{]QQUU

inaueilvdannnis NaTIAE19B AN nauTiUsEENARN
parameter Anw3duil mBdeneunt '’
LLE) A7 AEY AN AEY A7 AEY
WBC 10A3/uL 3.42 14.96 4.50 10.00 3.00 12.00
RBC 10M6/uL 3.26 6.28 4.20 5.40 4.20 6.20
HGB g/dL 9.60 17.00 12.00 16.00 10.00 18.00
HCT % 29.40 50.20 37.00 47.00 37.00 47.00
MCV fL 70.00 101.80 80.00 100.00 78.00 100.00
MCH Pg 21.60 35.60 27.00 34.00 27.00 34.00
MCHC g/dL 22.30 36.20 33.00 35.00 33.00 35.00
RDW-CV % 11.30 23.70 11.50 14.50 11.50 18.00
PLT 10/3/ul 140.00 608.00 140.00 440.00 140.00 500.00
NEUT % 31.10 88.40 40.00 75.00 40.00 80.00
LYMP % 6.20 55.60 20.00 50.00 20.00 50.00
MONO % 1.80 14.80 2.00 10.00 0.00 10.00
EO % 0.00 38.30 2.00 6.00 0.00 15.00
BASO % 0.00 1.80 0.00 2.00 0.00 1.00
IG % 0.00 2.00 0.00 Present 0.00 Present
Reticulocytes % 0.20 5.00 0.20 2.00 0.20 5.00
RET-He Pg 28.00 32.00 28.00 32.00 28.00 32.00

NUBLY Parameter NaMuAiAn Flag ninNsilkazyn Parameter A1sNaugiATEY XN-3000 AgA09viNI1snTIamgailusiiennauviinis

FYNUNG

=] v o a ¢ ' o ¢ o o o wan
MA19719N 3 NANTITNIUEDUAWUNLNAUANTIILNNG 3 N1U Qqﬂﬂqiﬁi?ﬁ]aLuﬂilaaaﬂ'ﬂLﬂia\‘lﬂi?ﬁ]aﬂi‘uuﬁlﬂuaﬂq

AYYIUFADUAYIZTUUIIWUNATALIULR (N= 400)

AMsTeUNavasunmaianisuwng

A o o o a ¢ i’]ﬂﬂ’]iﬁﬁiQQWU
WBLNYUNULATDINTIIATIEN False
Parameters ; " " .
Tinseiu AsINY negative (%)
(Foaudla) (lsifoaudlu)
WBC 3 397 0.75 1. 57871 W Atypical lymphocyte 3%
2. 5797 2 wu Band form 5%
3. ﬁaﬁ 31U Band form 5%
RBC 8 392 2.00 8 18 1 RBC >1afinsaunula>1+
PLT 4 396 1.00 4 578 WU plt clumping
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N1351891uKa CBC tngsyuudnludaluiian
579015 naentda 3 weu lungugUiguen
ALNIOTIBUNG CBC INNMINTIReIATesdnlusiA
agafelaelifoadiosidentiteiosay 44.81 vaq

91U TANTID CBC 71amia 24,551 518 nsaliae

A15199 4 @0AN1551897UNEa CBC TA8STUUDn LUl

Tusneaunaleseay 31.00 ¥89NN58EIRNSIT CBC 9UUA

12,863 918 dawalvianszeziiansenaevesisuaznsy

NUVBAINLNTANAT FINNTIIN 4

AMUIUAINTI9 CBC

N15M5733 Blood smear

N1951899UHNA LAY LR

Uszanguag AretnmAdANISUANG (AV approval)
) 3 (Govaz) 31U (%AV rate)
HUheuen 24,551 13,550 (55.19) 11,001 (44.81)
fdaely 12,863 8,875 (69.00) 3,988 (31.00)
‘Vglllx‘l‘ﬂllﬂ 37,414 22,425 (59.94) 14,989 (40.06)

NISHUTBUTZEZIANT0ADUNAN1TATIANOY
WAEVAINITIETZUU AV WUTZEEIANTOADENANITNTIR
BC nddldsruu AV Tugftheviluuasitheisssu sl
anasegailiuddmneada WewSeuieuuneuld
SEUU AV (5350 vs 109.80 uitlugfthevily, pvalue

<0.001 Ua 43.10 vs 59.10 wiiilugUaeisenu, p-value
<0.001 Muadu) wamdliliuinnslasyuu AV @unsn
ENUNANITATIITAT I CBC T35 wazanilymm
AnuueSaesnliuinsle fmneedi 5

A15199 5 S28LLIA159ARENANITNTID (TAT) NOULASHAIIYTEUUITIBTUNADALULR AV

Aauldszuu AV (TAT u1i)

waalgsEUU AV (TAT w1i)

meant SD range meant SD range p-value
ﬁﬂ’;aﬁ'ﬂﬂ 109.80+31.40 42.00-197.00 53.50+£19.40 21.00-119.00 <0.001
(routine case) n=100
AURELTIRI 59.10+15.80  33.00-93.00  43.10+12.40 22.00-79.00 <0.001

(emergency) n=100
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aAUusIuNa

e ldinausisnsdarmuazAigainaansd
CBC $71u7u 400 518 LALTARITTUY auto-
verification Nt madeunasTlEdu0EN
fnsedliudidygnafeudsuiunisgaidiodiden
Lﬁmwiw%yja 400 518lni WU False negative
YOIHaN1TNTIvElESIaenNtnmAlAn I TUNNE 3
v Tumisfiwes Windenv1 (WBC) wWindenuns
(RBC) wazLnanidan (PLT) Sauas 0.75, 2.00 uay
1.00 puaiu Tnenuinmstuienviaindenyin
fsnnasesiiassisaludia 3 918 wudiadenu
¥in Atypical lymphocyte kag Band form Tnadi
3ol eiliuansdyaanfiouid Atypical
lymphocyte %39 Band form @un151ditnas RBC
morphology 81989LNUINITATITNUAIURAUNR
m1a ISLH™ Avue LiieldiAe False negative #in
ARdeseusunnuaziBenainnunnuRaung 2+ 1u
1+ Winsudsieuluniseadesiden ann1sfin
WU 47 $187fin1591891 microcyte, ovalocyte was
Target cell Tuszau Few unlinunaaulasy (False
negative 0%) agelsfimuny 8 s1efidnivaia
AWM 3 vinu S1e9uTila RBC 11nnn 1 vilaly
szau Few naadesaduluszdu 1+ wisfiwes
PLT count WU 4 518 4in PLT Clumps 7ita3edll
Waaieu FawansAnwni wisimes WBC, RBC, PLT
fimaauvasudifesay 0.75, 2.00 wag 1.00
AUEFU denndestun1sAnyIves Bames et al i
N1N1INUNIUATL The International Society for
laboratory Hematology (ISLH) léAnaauUasu
False negative Jovay 29" Tuniddeiidlonulgm
yowmaauUasy §Ideinmsudelidoingeiomnsa
Ainsgidierumanmguayifisiduioulyvesnsny
band form (left shift), Giant platelet 32184 plate-
let clumps INTUMIABANITI89URE CBC Tag
SrUUBRlULRUATINNS

nanldinuniiansunnnaadesiaen 3
o ludnnuftieimuaiiunlduinsisnsns
eulaednludd (AV rate) Seuay 40.06 Tungu
AUheuen anunsasenuna CBC lnulddasgaiies

don lateSouas 44.81 dwalvigUielasunanisngin
Ansgiiisiniitu guasilenaldfunsinuvion
nansldiituuazanszozinaisenss Tasianizlu
n1EdngAgniduainisadiedIaguaslaviuviaei
uananiudirasaneuuesavesiisldssduni
diuenufiselaliglduineiedtae gifuasdmei
wing weruna lunguedhslunuinnissenusa CBC
lngliidasgailiesiden dansn13seauiavay 31.00
o19aziilesanaruiudeuvesnnizlsniifihedu Jai
awindusesihmsgadlesidenmugroufiazsoe
HADanlUgdIzuuIIHINUNANIIABUTILADTVD
Tsang1una (HIS) ienafigndeusdugiuiniu a1n
nsAnwadsinuimdnldinurifasainsnsea
desideadunan 3 Weu sveziansensenanIsngg
(TAT) riouuazndsldszuu AV Tugtnevilanasain
109.80 wide 53.50 ur¥t anuaiu TugUaeisesiunou
wagndsliszuu AV ldiszozinansenesi 59.10 uay
43.10 WIMAINEIFU anaed el tudIAYNIEn A
<0.001 1N$18ANT INANTHAUITLUUIINAILEMNE
Tinsnnieneildgunmaniusayszesiiaise
ABEHANITNTID CBC luninsinanas dninaie
MsuLwnAUFTR fa1ndudmiun1snga
Ansgilumeifiaududou ilesandmihiianunsa
rarufinuainuinty sandenisliainuduagle
AUTNEUnElEUSNTS
nsdnwluadsiannsasenunalaoieios
§nlusi Yoway 40.06 \uihimelalumiseny das
n135189ulNAReIN13ANYIUes Nuanin et al Seeay
39" waynsAN®Ived Uoissas AuaU uavAny Sou
ay 2.8 uddnivanens@nuiinuiniiniseanu
walnodnlusfganiinisfnunid 1wy nsfinwivaes
Kazezoslu $aeay 48.73  n15Anw1vee Matinez-
Niteo et al $oeiaz 60.0° uayues Fu et al'’ ﬁqama
94 fovay 81 1Ae¥I1N1T review slide Ligs 19% vas
$1uuN15dN 57 CBC v Anukand1eiiliena
iesinmsliuinnssuvenedosiiefiuansneiu 1wy
Fu et al 19 Sysmex XN-9000 %Qﬁﬂigﬁm%mwﬁqq
N1 Sysmex XN-3000 vaslsswenunagssnilililu
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ATl WiosndeuiTidefiunnsaiu wieniny
wansanUsznnslusdaziuiidnnglsafidudon
uansney finssusudiisnadu dnnsfvuaziids
feghefiiifefaluudazyana Tiun Tueuided
naudsznsiulduinslulsmenuiagassiinud
n13dasia PCR thalassemia gafieSouay 20.15 Vo9
JU287d4m 529 Hb typing vinllaiiuideulaly
W151381Lmes¥89 RBC abnormal flag uagludiuves
W158M93 PLT WUIIn1591897U PLT clumps WU
guRin1salfeg1ndenuded (clot) luln.a 2567
1nde 2,298 518 Seviililadeiwideuls PLT abnor-
mal distribution 7tA389a57931A 2% SR TuTR
wans Flag wiadenuiiouainaiosmsadnssy
fiinarnn1sasranvasiinindtesinunfludds
AT

dyuna
nfeildinasisrsderngauazadvomn
W1550me3 WU false negative Sowag 0.75, 2.00,
wag 1.00 lungu parameter WBC, RBC uag plate-
let MUAIRU RAIINIFIU 3 1ADUTRIINITINBU
& CBC lauszuu AV laewadeiosay 40.06 09
$1audInTI9 CBC viavan Tnaugnidudiaslunay
AUeuan 1A AV rate Souar 31.00 uag 44.81
AUEIFU TEUELIA1T8ARENANINTIY CBC lungu
auldialy anasain 109.80 wiitmde 53.50 uail
LATANRIRIN 59.10 WInde 43.10 wiilugUle

139074 SEEzilaTenoYanatetalited1AyNIEn
(p<0.001 NErelunazeUeuan)

Jolauauuz

1. msiinsmuasunasiegsreiiosainaue
wazainsaUSuaeunasTiimumnyay waziou
reuNanIsaAdaauFuRusvesA dnes
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