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Original article

Sensitivity and Specificity of Immature Granulocyte Count

for Diagnosis of Neonatal Sepsis at Prapokklao Hospital

Pokpong Na Songkla, M.D.*, Pornpailin Sompeewong, M.D.**, Chada Sartsuk, B.Sc. (Medical Technology)***

>I<Department of Pediatrics, Prapokklao Hospital, Chanthaburi Province

**Department of Pediatrics, King Chulalongkorn Memorial Hospital

***Department of Medical Technology, Prapokklao Hospital, Chanthaburi Province

Abstract

Background : Neonatal sepsis is a significant cause
of morbidity and mortality in neonates. It is difficult
to establish a diagnosis of neonatal sepsis. The gold
standard for establishing sepsis is by microbiology
method. Thus, using hematology parameters like
immature granulocytes can be used as markers to
diagnose sepsis more efficiently, faster and
cost-effectively.

Objectives: To study the sensitivity and specificity
of immature granulocytes in the diagnosis of
neonatal sepsis at Prapokklao Hospital.

Materials and methods: This was an analytic
cross-sectional study of neonatal sepsis at
Prapokklao Hospital. Data was collected by using
data records forms and inpatient data from
Prapokklao Hospital between February 1% and
September 30" 2018.

Results: Two hundred and ninety-five newborn pa-
tients were enrolled. 120 patients were preterm
newborns, while 175 patients were term newborns.
Total positive blood culture were 17 patients (5.7%).
Sensitivity and specificity of %IG for diagnosis of
neonatal sepsis was 37.5% and 68.9%, respectively.
There was no statistical difference between immature
granulocyte percentage of hemoculture-positive and
hemoculture-negative suspected neonatal sepsis
patients.

Conclusion: Immature granulocyte percentage
cannot predict positive hemoculture in patients with
suspected neonatal sepsis. Further studies must be
done to explore alternative ways to help in the
diagnosis of this condition.

Keywords: newborn, sepsis, immature granulocyte
count, hemoculture, bacteria
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A YiNNNIAN®ILI89 Immature granulocyte
measurement using the sysmex XE-2100 7 Johns
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Performance of an automated immature granulocyte
count as a predictor of neonatal sepsis Fadu
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Immature granulocyte count (IG) IMNNNIHUI I
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n1siaszddoya: Ioldsunsudndagy
SMTUTay AL TINTINN Ifeniass (mean) uazsin
\snuuanasu dniudaya Parametric uazdn
UTB3U (median) uazfigualalng dmiutdeua
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n133%9Ry (Diagnosis)
Congenital pneumonia 35 (29.2) 76 (43.4) 0.02
Neonatal sepsis 84 (70) 98 (56) 0.02
Necrotizing enterocolitis 1(0.8) 1(0.6) 1.00
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Respiratory distress 55 (45.8) 24 (13.7) <0.01
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Feeding intolerance 3 (2.5) 8 (4.6) 0.53
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catheter) 328217819011908 15 (NPO time) 5812
nauaulsswenua mslawiastiomela wazms
SNHEI8ETRALTIAIRN (surfactant) BEITALIR
(p < 0.01)

Li"jaﬂmimwiﬂyjaNammmaﬁaaﬂﬁﬁ'ﬁmi

uazkaaluldaanuinUSunanfiaiiana1n (WBC)
waztSunadaiiaarafialasia (ANC) lunisnfi
AREAATLINARALIZNIINARAAT DU ARARAINY
waN@NUad Nk E A YNIEDa (p <0.01) §1ATU
NALWIZL DL UATIITHANNRIRIATIAGT ) WUTINA
& d X
W1zlTeanniiea eune wasitaande wulde
a A ¢9I a ] s [ A o o >

wuafiise Fydanuuandrinuedlte&ay (p =
0.32, p=0.37 uaz p=0.61) alisununinasea
ADWANAUA FInNAANZITE i [ Funas laansa
Uszidinld ilasannldfnguinuigeluinlydunds
o 4

AN 2

13191 2 WaaIAINNRBIUHTANMIURE Az TaLLATISY (n=295)

Aaus

szanIna0819 p - valve

NITNAKDANDBANNRNA

NMINARDAATLAIRIA

HanIIINWRavLNLAn1s

WBC (/mmB), median (Q1, Q3) 12,150 (8,100 , 15,300) 17,600 (12,500, 24,300) <0.01
Platelet (/mma), median (Q1, Q3) 261,000 (211,500, 315,000) 280,000 (229,000, 326,000) 0.06
Hemoglobin (g/L), median (Q1, Q3) 16.5 (14.8, 17.7) 16.4 (14.7, 17.8) 0.96
Hematocrit (%), median (Q1, Q3) 49.8 (44.5,53.4) 48.9 (44.2, 53.9) 0.48
I:T ratio, median (Q1, Q3) 0.12 (0.04, 0.2) 0.08 (0.04, 0.16) 0.41
ANC (/mme), median (Q1, Q3) 5,400 (3,100, 9,200) 10,800 (7,000 ,16,300) <0.01
Hemoculture

Negative 111 (92.5) 167 (95.4)

Positive 9(7.5) 8 (4.6) 0.32
Tracheal suction culture

Negative 67 (55.8) 70 (40)

Positive 8 (6.7) 4 (2.3) 0.37
CSF Culture

Negative 9(7.5) 29 (16.6)

Positive 0 0 NA
Urine culture

Negative 7 (5.8) 25 (14.3)

Positive 2 (1.7) 4 (2.3) 0.61

' [

ﬁ]’m"ﬂ”ayjawawau%almﬁamwumsnﬁﬁﬁa
wuafiFoduludenfios 17 awannsnusniia
Vanua 295 an aailudosas 5.7 laswulunsnaaoa
Naufyue 9 Ak (D8RS 7.5) LaTMINANDAATLINRLA
8 au (Fauas 4.6) lagwulTanuafiBuuNTILIN
Wenua 11 auw (Fauar 64.7) uazidouuniiisy
UNINAL 6 A (3088 35.3)

dafinulumsnasaaneuinnua mﬂﬁq@ﬁa
Staphylococcus epidermidis (3 318) va9adaLdw

Haemophilus influenzae (2 318) Wae Klebsiella
pneumoniae (Extended spectrum beta-lactamase;
ESBL), Klebsiella pneumoniae (non-ESBL), Bacillus
spp. 88198z 1 718
L%aﬁWUl%ﬂ’ﬁﬂﬂaa@]ﬂiUﬂo’m%@] mnﬁq@ﬁa
Staphylococcus epidermidis (4 318) vovadudn
Staphylococcus aureus (2 318) Wae Klebsiella
pneumoniae (Extended spectrum beta-lactamase;

ESBL), Klebsiella pneumoniae (non-ESBL), Strepto-
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coccus viridans. 281982 1 318
WatdIsuinaunaasranienasdjuanng
o R A
wwinngunanzige lsidwderalsa (hemoculture
. . X g
negative) Lm:ﬂ@wN@LW’]:L“BE}WHL“EQHQB@ (hemocul-

o

ture positive) TinwuAMULANGA19AI UL TE AT

NIRD A A 1UTB8R= V89 Immature granulocyte,
WBC uaz ANC (p = 0.77, 0.15 U8z 0.44 aN&GL)
LA a NI A% Platelet count WUNIINRUHALWE
g ¥ N X v,
WawuLwanaln uma@Laa@mﬂ'mggmmww:mavlu
¥ X L me . e aa

Ywsanalin adelngdaynesiia (p = 0.005)

M13199 3 1W38UNIUNaAII9A TRz Immature granulocyte (IG), WBC, platelet, ANC 'sz‘v\dﬂaﬂaq'mmww:l,%a"l,xi'*‘ﬁul,%a

: X A
LLRtﬂQ&INRLW’]ZL‘Ea‘WUL‘Haﬂ aIEﬂ

Hemoculture negative (N=278) Hemoculture positive (N=17) p-value
Maturity: Term (%) 267/278 (93)
%immature granulocyte (%), (0.8, 3.7) 14,900 8/17 (47) 0.77
median (Q1, Q3)
WBC (Imms), median (Q1, Q3) 14,900 (10,175, 21,300) 1.9 (0.85, 3.2) 0.15
ANC (Imms), median (Q1, Q3) 8,500 (4,350, 14,425) 12,500 (7,450, 19,600) 0.44
Platelet (Imm3), median (Q1, Q3) 274,000 (225,500, 326,000) 229,000 (138,500, 272,000) 0.005

WaRansanedsasazad Immature granulo-
L e Ko a dX X o
cyte (IG) INNUNALAM LT IR aaRTuLTawuafiSe
WU mmﬁﬂuﬁu;jﬂ'aﬂmimnmﬁﬂnmwﬁmﬁﬂ
AT TINNTNARBAATURAUALALAREATI O
faua (295 au) Arsesas IG fdnanuhiesas 29.4
LRZATAINNTINIZTDERE 68.3 AW ILNALIN
Souar 5.4 @NFNWILNAALTENAT 94.1 LATANAIN
LNWE1T0882 66.1 MWN1TIRIRNIEAALTINTING
¥ o X X o i
LNzl uNTIURIAaAT UL TORUANLTY waztie
AT USouisuTasazuad IG @2e Fisher's Exact
test liwuanuuanaIinag9linodAn 2ning
. ¥ o X X o .
ﬂquwawamalummmaamumaLmﬂmimmzvlu
YwTauuafize (p = 1.0)
WaRMTHLANIENTNAREAATUINALG (373
175 au) d13asazaed 1G Jdranuhiasas 37.5 uas
ANAINNTNNIZTOLRS 68.9 ANVNWIBNALINTOLRS
5.5 @MAUINAAUSENAY 94.1 LAzA1AINNLNLEN

@
A Aa

[ ' [
o

ey 67.4 MNTIRARENAA Do NINALNIZLT
Tuwnszuadoatumonuafise wazlafNansalsou
WBUSaRzUad IG ¢y Fishers Exact test luwu
AULANAIIN WO RIRATY FERININGUNALNNE
X o X X o XX
wolunszugiiaalniTanuaniIouazlydnisa
wuafFY (p = 0.71)
WaRMTLANIZTMINARDAN AWINAKA (374

120 au) A1¥esazred IG Henanuhiasas 22.2 d1
ANUTUNILTBLRS 67.6 ANINWIBNALINTBLAE 5.3
ANRIUILNAAUTDHRY 91.5 LAzAIAITNLN WD
Jauaz 65 wmHRasun Ao teNINawIz T ln
NITURNOATULTOLUATISY ANNANT19T 4 waztie
AN nUIouisuSauazwad IG @28 Fisher's Exact
test liwuanuuanaIinagelnedan s2ning

. X a X X o .
mauNawazmalum:LLmaamummmﬂwL'szJLLa:VLu
IwTauuafize (p = 0.72)

] o aa_ o a & a XX o
M1379N 4 ﬂ’]ieL"lT %IG luﬂﬁi’lu’ﬁ]ﬂﬂﬂﬁ’lxﬂﬂL“]ja“(]SJNaLW’]:L“]IQI%LRHG]“U%L‘EQLLUﬂ‘YILSEI

Sensitivity (%) Specificity (%) PPV (%) NPPV (%)  Accuracy p-value
Term (N=175) 375 68.9 5.5 94 .1 67.4 0.71
Preterm (N=120) 222 67.6 5.3 91.5 65 0.72
Total (N=295) 294 68.3 54 94 .1 66.1 1.0
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. o X o A X X
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g A A 1 o/ s 6 o ] A o o a
WwanuafiFe lidanusuiusiwedelnasagne
Aa A a ~ = ' o X )
gdlaldIouinounisanenawniiuas M. Ali
Ansari-Lari MD."® uazamue ¥nnnsanms3es Immature

granulocyte measurement using the sysmex XE-2100

=

Fadunsdnslasls Immature granulocyte count
WsuAUNTIE Total WBC waz ANC twazasluns
FHaun1rAamaluniIn 293 aw WUINUTII
PYpITDURTVDI IG > 3 rHAVUIUNITABANY
a z A 1 U ) = Qs
AaLTalunIzuaiaauInninTauay 90 LEULALING
AuMAnEvad Kelly G. Nigro MD." uag Iddles C"

LL@iLﬁadmﬂmiﬁﬂmé‘aﬂa'n"Lu"L@Tﬁmuﬂ*’ﬁquﬁ

[V
S® A

Faauwinioniun1sans1asin 398lan1anua
AWANAIA UG 1548991ANAAINN IVDINTANEN
assih lenaiiosianas 294, 37.5, 22.2 lungduaas
MINNIANA NTNARDAATURNRUA LATNITNARDA
D i ¥ o X X
NanAIRBANINAINIZL T lWNTzuFLA0AT LT B
LUATLTH ANAIOL BLRZNANINNINNIZYRINTANTN
AS9% lenalNaTauas 68.3, 68.9, 67.6 Iuﬂaimm
MSNNIRNA NIINARDAANTUTAUA LATNIINARDA
C ; ¥ “ X X
AaniruaNINaLWNIZ Tl uNITz LRI 0T UL
WUATISY ANUEINU TININanY nazaNNINwe
vainsAnmaisi Gegsliiioanefiazlddnfonas
284 1G lwnsmivdtaaunzdaalunsnuiniia
ld fAdedanudaiunii ninluewaafinsfinm
Ao uYSINMue9Tauazwad IG wnisnuwsniia
Undnludnasfiaraisuiunsnusniianasdy
- X . m s
aazdamaluntzualafinidaseuazvad IG
LANANINWALI T tNanIFNTosazVad IG MiTudn
ﬁﬁmwm‘mm:mnﬁq@lun@'uﬁaaﬁﬂ Azfavde
a =< P & X s
Tunisnusnifia Feasduszlosiannin lun13zoe
FMaua1zAameluninusniiadely welitasan
NMIANEASIRRTaI AN 39 kRN
= v a v o a o 1%
dnula wasidatanaunslunisinnanidveldls
wazTatawaw lun13vindTaasidall Aenisdneni
WUIINTETeuazuad 1IG = 3 ludunNusiunig

farzalumanusniia szdinldiinsld faoaszvas
IG Wnsdden Wawnsashanliiteasld daiu
MY fessnnzaadalumsnusniia 39a23lFanms
9IN1TURAY UAzATIAEaAN IRl fTdn19Eug
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