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%IG WIHJu biomarker lun1suszifiuanusuusivedsaninan wisg1alsianunisanyiuszdnsnimaes
AMN5Te3 %IG lunisvihunenswudiadenvvila immature granulocyte Tunseuaiden Selidnauuas
ffeyaatuayuldunlulsemalne fufuangdisedsldvhnsfnudssansnmeasdmnafined %G
IumsmwwmﬁmLﬁamnﬁaéauﬁuﬁm immature granulocyte TunssiadenUseuisuiuisunsgiumienis
anglandosganssey nsfnuasidunisinuihses (pilot study) lagduaudaedns 145 518 wedenns
ATIAATIENAINVRIUHUAN TN sAUARTN LTane1u1aaseys AuAiouwIeuy 2563 - Waunainsl 2563
wiadunguasranudiaidonsifsousia immature granulocyte 105 518 werpsrglsinuidindonss
fhgeuwila immature granulocyte 40 318 NamimﬂmwmmawmmwmmLaammamaamum immature
granulocyte frnadsves %IG whitu 6.57% LLauﬂaNVlﬁi’Jﬁ]‘lﬂJWU firndeve %IG Wity 2.21% Faumnsnadiu
ogaiiuddymeEda TadannsiaTedusEansnmuesiimsines %IG fag ROC curve waneAn
optimal cutoff > 3.95% fimulvifudesas 95.3 wazanusumzidudesas 92.3 Jsflausinduas
wluglunmsusdnsasanudingenvnsseusia immature granulocyte Tunsziaiden Farfunnsian
WITRDT %IG uﬂ%ﬁ]uwwmﬁLmaﬁmﬂaﬁmﬁ‘wmémﬁumwnﬁmﬁvﬁ complete blood count Tusu
ATINATIZINDIUURNTUTZI Y ateUnsmsenuindesunifgeusia immature granulocyte
waz myeloid cell series wazanszuznaMsHURENAEeAUENdBRansIAladls
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Abstract

Immature granulocytes including, promyelocytes, myelocytes, and metamyelocytes are

premature white blood cells in myeloid proliferation. The presence of immature granulocytes in
peripheral blood indicates leukopoiesis and may represent the earliest indicator of bone marrow
stimulation by bacterial infection, inflammation, or any other stimuli condition. Recent studies have
reported immature granulocyte percentage (%IG) by Sysmex hematology XN-3000 for predicting
hematological diseases. However, the predictive value of %IG demonstrates immature granulocytes
in peripheral blood smear that remains unclear and rarely used in the hematological application in
Thailand. In this study, we assessed the ability of this marker in guiding myeloid series differentiation.
The pilot cohort study of 145 samples, collected from leftover specimens in the hematology laboratory
unit at Saraburi Hospital during April — October 2022 and were categorized into 105 cases of immure
granulocyte in peripheral blood and 40 cases of no immature granulocyte in peripheral blood. Compared
with manual microscopic differentiation as a standard method and %IG of the automated hematology
analyzer, the data were analyzed cut-off value, sensitivity, and specificity using the Receiver operating
characteristic (ROC) curve. The optimal cut-off value of %IG level greater than 3.95% (AUC = 0.971,
95% Cl: 0.946 — 0.997) that illustrates the presence of in vivo immature granulocytes with exhibited
diagnosis sensitivity of 95.3% and specificity of 92.3%. %IG level has high accuracy and specificity and
is used as an early marker for predicting immature granulocyte in peripheral blood. This study of
automated immature granulocyte percentage may be monogram for further hematological application
and help guide immature granulocytes in peripheral blood combined with a daily routine complete
blood count.

Keywords : immature granulocytes, %IG, complete blood count

uni (Introduction)

Immature granulocyte Wuindarussouues myeloid series ifin15a313 granule Usynause
Wndenv1ivia promyelocyte, myelocyte way metamyelocyte! lngunfagnsialanulunsruaidon
usiansnsanulilunnzilunszgngnsuniunszuaunis myeloid proliferation wag differentiation ¥inlwly
nsssEsafindenumesninlunsiaionsuiuin 919 bacterial sepsis, inflammatory condition, trauma,
cancer %39 hematologic malignancy Hug? Fsn1sesrany immature granulocyte ABIBIABAINITATIY
wenudiaindenummelindesganssiaduitunsgiu (standard method) uagdagtiuaiensIalins gy
Windendmlusi® Sysmex XN-3000 lawminliin1551897UA1 immature granulocyte percentage (%IG)
AIEnaNNIsdon RNA/DNA veswadmedngeaisawuduazinsizisismaiia flow cytometry method
using semiconductor laser® Tnguasan semiconductor laser finsznurnuad szviliAnn153n forward
scatter light side scatter light Wag fluorescent light LLasL‘Uﬁ'auumﬁfmlﬁﬁ]ué’mmmﬁlﬁw \eduunila
VIYATLAEATIININTUIN UNTYA waza1THugNIIUnTIunIeluwad lnenaien1s@nwInudl %IG
fanudiiusiuamednavtesiameuazannsathilivssdurmumusannsfadowuniidelunssuadon
warnINIalenIINsdeTinuesn1ie sepsis lutieingfldegasings’
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wanNUsElevives %G lunmsvineanuguuswedlsans TunwiesUfuanismeanisunndnisi %IG
uldiduindosdolun1snsiniingedt aunsavisansreznaisensenalunisiusenidinidonvid uas
finusgansnmlunsiiseds Glarm alert) mswudinldonvadiseuldegiauiugt mnnsAnwdeumti
%IG VouA3BINTITIATITAInEORSHTUTR Sysmex XN series WuA cutoff > 3.0% Tlan1an1smsaany
adeanuvia promyelocyte, myelocyte way metamyelocyte Tunsruaidenlaagnausiug ’ uay
Vsl %IG uwunstiusendinidenyrimiseunila immature granulocyte neldindosqganssed
weiog19lsAnun1sAnwiauduiiussznineei %IG Audusenviadiadenvinieldndosganssad
failvadnfinaguin

nsAnwefetidunisinwntisedaeriinisenuUssanenmussen %IG 91nLASeInTIILATIEIA
Windendnlud® Sysmex XN-3000 dusuitunenisasianuidindensiseusia immature granulocyte
Tunszuadends %16 oradumsfinesnsissufoansiddnlunisusuennismuidaidenyniseu
%ilm immature granulocytes lunszuaiden wasidunisailefitrsanszeznainsivuenaiadndons
melandesganssad
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nUseasn (Objectives)

Wefnw1UszaNSAMURIAMITITWes immature granulocyte percentage (%IG) UBILATOINTIY
AAATEA Sysmex XN-3000 dusuvitunenisnuiiadenuisiesusila immature granulocyte Tunsyuaidon

A5n15AnwN (Materials and Methods)

nsAnmadiiidunisdnuiises (pilot study) ¥84A78871991UIU 145 578 T¥UINLADU LUBIBU
2563 - A@1AY 2563 LAgA1UININERITVDY Lwanga and Lemeshow' a1nesufjUifn1sganssaunain
naumATanIumSuarneSingnadn lsmeuaaszy Miin1snaiesei complete blood count
LATRARIATNITITIRES %IG NESeINTITTATIZRdndensmu® Sysmex XN-3000 (Thailand, Co., Ltd)
TngnsITATIzvmIswmAla flow cytometry method using semiconductor laser Favhmsfeudiuuusznou
Yasensiugnssuneluwadmedigosisawud wazn13nsIain forward scatter light side scatter light wag
fluorescent light wagiasuuasiiialddudyaialnih Wesuunsiaveswadidnidonsn fegefitidn
Anwdaadiduiudaidenyiunnnin 1,500 cells/ul wazldivsyifnsasianuidnidenuisosusiinegad
Furnide blast cells ndsarniuddsufisunisnsianudiadensn immature eranulocyte aeld
ndesganssaidaduiBunsgiu fedreianuadiunisfinnsanifusendadenyasiuiu 200 wad
WUV blind cases Tnstinimadianisunmgiisienudugdulafisierdnm 2 viu Uil 1) wanisfnwiads
ﬁiﬁi’ﬂﬂmﬂiﬂmwaﬁa IBM SPSS Statistics version 25.0 statistical package program (Chicago, IL, USA) %1115
AATIEA1a80 (mean + SD) ¥r1avesAAAN® (range) uaziUIBUITivUALRAYTENINsaRangusILadA
independent t-test LazNARDUUITANTNINUDIAINITIAADIAIBNITIATIZN Receiver operating charac-
teristics (ROC) curve afvuntiudfayn1aadad p-value < 0.05
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Exclude; WBC < 1,500
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JUN 1 unusla35n1s@nwie %immature granulocyte WIBUWBUNSATIVIATIHNUTIASEIUNElANdRIansTALl

nan15AnwI (Results)

nsneedsilitunisinuihieddaenndeudsyansnmessniivnes %G dmiuruenisasiany
Winldenv1afaseusila immature granulocytes W3gULEUAUATINATII peripheral blood smear
melindesganssmidaduitinnsgiu sansnsadiasei complete blood count vesiaBg g LALTIA
{anEnwn 145 318 LARIANAABTBINTTIBNY %IG WU 6.28 + 4.35% (0.00 - 23.90%) Tasutsngunis
ﬁﬂmaaﬂL"ﬂuﬂaq'uﬁwuLﬁmﬁamnﬁaﬁiau%ﬁm immature granulocytes A38N15MTUNElANSRIRANTIAY
71U 105 570 (72.4%) LLazﬂduﬁiﬁWULﬁﬂLﬁ@WJ’]’Jﬁ’JEﬂ@U‘Uﬁﬂ immature granulocyte AIN1TNITUINE
Téindoaganssntl $1uru 40 518 (27.6%) uaNIARABYBY %IG WU 6.57 + 4.25% (1.30 — 23.90%) Uag
2.21 + 1.08% (0.00 — 3.90%) MNAINU a‘z‘fﬂumjmﬁwu immature granulocytes fiA1 %IG qaﬂdﬂﬂduﬁlﬁwu
immature granulocyte AeN15HAsANNElANdRRansIAd agrliludAnM19ada (p < 0.001) (P59 1)

M15199 1 A5 Eees %IG Tunguitnuuaglinu immature granulocytes lu peripheral blood

Parameter Total IG found No IG found p-value
(n = 145) (n =105) (n = 40)
Automated %IG + SD 6.28 + 4.35 6.57 + 4.25 221 +1.08 < 0.001
(Range) (0.00 - 23.90) (1.30 -23.90) (0.00 - 3.90)

Abbreviation; IG: immature granulocyte
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3U# 2 Receiver operating characteristics (ROC) curve Tun1suseiliuusganinmuasemisidines %IG
LERINITIATIENUSEANTAMVRIAMIS1AWDS %IG Tun1siuunnisasianuazlinudindenvideeu

i

A

.

N19ILATIZIE Receiver operating characteristic (ROC) curve Tunsusziliuusz@ndainues %IG
Mnedemsaiesidadonsnludd Sysmex XN-3000 wansrituilénsiw (area under curve; AUC)
Winfu 0.971 (95% Cl: 0.946 - 0.997) IrimrmiTesiuluseiugs (U 2) uazainnisfiansanmen cut-off
P09 %IG TRUITaN WUIIAT cut-off U81 %IG > 3.95% wansranukivintuiesas 95.3 uwazANT NN
wihAusesas 92.3 L“VlEJ“Uﬂ‘Uﬂ’] cut-off U89 %IG > 4.05 wansarAuluriniuiesay 92.5 UAZAI TN
wrmuaaaau 97.4 uleviindn cut-off value awmmﬂwmmmbamm Turaueiirnaus e awu
Fatunisidenan cut-off value > 3.95% 819%28danTosuAzUITN1IATIanUIdadenu1asousiia
immature granulocyte lu peripheral blood smear l9isansanagiangay (P54 2)
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A15199 2 A1 cut-off, sensitivity, specificity U84 automated %IG Tun1sasranuidinidenvifseusin
immature granulocyte Tunszlaidon

Coordinates of the Curve

Test Result Variable(s): 1G

Positive if
Greater Than
Sensitivity 1 - Specificity
or Equal To®

(cutoff)
-1.0000 1.000 1.000
.5500 1.000 .897
1.5500 991 .raa
2.2500 .981 .538
2.4500 972 462
2.7500 962 .385
3.6500 .953 179
3.8500 .953 .103
*3.9500 *953 *077
4.0500 .925 .026
4.2500 .858 0.000
5.0500 .679 0.000
6.0500 519 0.000
7.0500 462 0.000
8.0000 .358 0.000
9.3000 274 0.000
10.0000 .245 0.000
11.2500 .198 0.000
12.3000 123 0.000
13.8500 .085 0.000
14.5500 .066 0.000
15.4000 .057 0.000
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aAUs8Na (Discussion)

N1IMTI3ATIER complete blood count Yo UIElTNEUIRATEYITIENIUNM TR TANTULEN YA
& A Y v ¢ o v a ¢ @& A o wa
diaienrinmelandeanssminniie Jagdunisliniewsininseidaidendnlud® Sysmex XN-3000
A101505181UANITIENBT %IG TIAUAT hemogram U 9 4o 1EN1TToNAVRIEIIHUTNITUTTA RNA
veudindenuavia immature granutocyte” nmMsnudinldenuavila immature granulocyte lunszuaiion
finalniAnunanlunszgniinsgnaszAuliAanisssasiadadendiuauun® FsladnsthAmnsiiwes %G
Y & . a a & a al I 49
1.0 biomarker Tun1susuifiuanuguussvedlsalunaielse lnginglsainwaiuaniselunssuaion®
waeg1glsnmunsiaInITIimes %IG LU biomarker Fafldadnin ins1ginludindenv1awdin mature
polymorphonuclear cell 1Wu neutrophil eosinophil wag basophil @15a3A15UkaEAIOOATBS total RNA
luwadls Jsonavilinsianu %IG unldnudaidonsvdia immature granulocyte Tunsvuaidenainns
f9sanmendesganssal’® MsfinwiasallaussiuUsednsnmuaarmisines %IG 3NA3InTITNATIZN
indendnlulii Sysmex XN-3000 vaslsaneunaaszys dusuihunansnudadenuasiseusila immature
granulocyte lunszuadon 31nN15NSANYIVBS Thomas M wazany” lavinn1siUsauiisuAnsiiines %IG
Y o & A Y v f & aa ! ~ |
funstiukendinidonvinielindesganssaudaduizuinsgiu wuil %IG > 3.0% flenansianuidinidon
917298 promyelocyte, myelocyte uag metamyelocyte Tunszuaifonlaogisuiugl Lanssovas
vosnauInUaou (false positive) WiU 5.8 wasosazassnaaulasy (false negative) Windu 4.8 Uananil
mnldAT cut-off 929 3.0 — 5.0% EUSUNISAANTUINTIINULALEBATIAIBDU ALEUITATILUNUAYANTEEY
NaIN13Aa15aN blood smear Meldnaaganssavadlisosay 8° Fedunusiun1sAnwIA1 cut-off YA
WAMes %IG > 5.0% fanuhinaganuuduglumsananudadensigeusila immature granulocyte®
avausoannsiasaivuendndonvnnigldndesganssailitisiosas 30" uaznsfnuilulszmelne
YDIAQUUATVUN LHBINE lsaneuiauninuswsdl livinn1sfinwne %IG anesewnsaieseidindendmluld
Sysmex XT-2000i WU cut-off > 3.0% HAnuduiusiunmsasianudndenunieeusesiiudfeynmeedia®
= V1 = VA o a a a a ¢ wa =
wiiuledman1sAnwveeE T UsEAVENINTEY %IG MNIATBIATIVIERLULR Sysmex XN-3000 §A1ul
wazauIuwlnaAgeiunsEnwIneuniii lnensuseidiulse@nsnimaay ROC curve Lansan AUC winfu
0.971 (95% CI: 0.946 — 0.997) uawA1 optimal cut-off point U89 %IG > 3.95% wansrmANliuSeuas
95.3 LagANNINNIZYINAUSeray 92.3 @UNTAFIVUITNITNTIANY immature granulocyte T peripheral
blood smear laag1esindnazusiugn uagenarivann1ssauesnisiatsantukendadonunniels
ndesqanssAvasla

d@3Uwa (Conclusion)

msnwndstiuandlidiuindnnsiines %IG MnetewmsITinyidinEensalud® Sysmex XN-3000
Yodlsamneuaaszyslaeen cutoff > 3.95% fuszansamlunisiumensesanudadonvniisousie
immature granulocyte lunszuadonlisinduazudugr faunnhamniwes %G wiesaldiu
w3aslle (hematological application) $3uAUN5ATI19AATIZI complete blood count TusunTIRIATIEN
N19el URN5UTEINTY 9199780 siN15AsIan UL aLdenv s ourlia immature granulocyte Way
myeloid cell series wazan tunsunstuusniindenrafendesqanssmiadls
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JDLEUBLULLALTIINA (Recommendations and Limitations)
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1. msfinwasaildunisfinwnisesonadesdinsfinwiiivduwaziiudeyanuduiusinenaingiudie
2. Mmsfnwasatlenaidutiednuendinionusiseusia immature granulocytes gntiu band neutrophil
Aeunsiesatulendadonynnelindesganssaudaduitunnsgu
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