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Clinical Value of Combined Detection of Serum PCT, Cyt-C, PGRN and
Arterial Blood Lactic Acid in the Diagnosis of Neonatal Early-Onset Sepsis
and its Relationship Study with Poor Prognosis*
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ABSTRACT Objective: To explore the clinical value of the combined detection of serum procalcitonin (PCT), Cyt-C, progranulin
(PGRN) and arterial blood lactic acid in the diagnosis of neonatal early-onset epsis (EOS), and to analyze the relationship between them
and the poor prognosis of children. Methods: 115 children with EOS who were admitted to our hospital from February 2019 to June 2021
were selected as EOS group, and 80 healthy neonatal in the same period were selected as control group. The levels of serum PCT, Cyt-C,
PGRN and arterial blood lactic acid in the two groups were compared, and the diagnostic value of serum PCT, Cyt-C, PGRN and arterial
blood lactic acid for EOS was analyzed by using receiver operating characteristic (ROC) curve. All children were followed up for 6
months after discharge. According to the prognosis, they were divided into good prognosis group and poor prognosis group, the risk fac-
tors of poor prognosis in children with EOS were analyzed by univariate and multivariate Logistic regression. Results: The levels of
serum PCT, Cyt-C, PGRN and arterial lactic acid in EOS group were significantly higher than those in control group(P<0.05). ROC curve
analysis showed that the combined detection of serum PCT, Cyt-C, PGRN and arterial blood lactic acid had high sensitivity, specificity,
positive predictive value and negative predictive value for the diagnosis of EOS, and the area under the curve (AUC) was 0.836. The levels
of serum PCT, Cyt-C, PGRN and arterial lactic acid in the poor prognosis group were significantly higher than those in the good prognosis
group (P<0.05). Multivariate Logistic regression analysis showed that premature birth, low birth weight infants, pathological jaundice,
intracranial infection, serum PCT =8.32 ng/L, serum Cyt-C =42.52 ng/mL, serum PGRN =48.83 ng/mL, arterial blood lactic acid =
5.21 mmol/L were the risk factors for poor prognosis in children with EOS(P<0.05). Conclusion: The levels of serum PCT, Cyt-C, PGRN

and arterial lactic acid in neonatal with EOS are abnormally elevated, and their combined detection has high diagnostic value. Premature
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birth, low birth weight infants, pathological jaundice, intracranial infection, serum PCT, Cyt-C, PGRN and arterial blood lactic acid are

risk factors for poor prognosis of neonatal with EOS. Attention should be paid to neonatal with risk factors and early intervention mea-

sures should be taken to improve their prognosis.
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Table 1 Comparison of the levels of serum PCT, Cyt-C, PGRN and arterial blood lactic acid between children with EOS and healthy neonatal(x )

Groups n PCT(ng/mL) Lactic acid( mmol/L) Cyt-C(ng/mL) PGRN(ng/mL)
EOS groups 115 7.04%+ 231 521+ 1.85 42.52+ 9.83 48.83+ 11.84
Control group 80 0.31%+ 0.17 1.42+ 045 24.36% 6.11 23.26+ 5.38

t 25.989 17.945 14.664 18.053
P 0.000 0.000 0.000 0.000
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2.2 & PCT.Cyt-C.PGRN . zhfk MM ZLEEXT EOS BIISHT &
LA 115§ EOS f LM 80 gt e 4 L4y ARy B MEA:

A BIPEREA, XTIl PCT.Cyt-C PGRN. Zfk ifil FLER AT

ROC Hi£ksr#r, 45 Wow , & PCT Cyt-C .PGRN ., gl ik Ifil 7L
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Table 2 Diagnostic value of serum PCT, Cyt-C,

PGRN and arterial blood lactic acid for EOS

Positive predictive  Negative predictive

Indexes Best cutoff value Sensitivity( % ) Specificity( % ) AUC(95%CI)
value( %) value( %)

PCT 4.76 ng/mL 82.28 83.65 83.28 84.26 0.786(0.742~0.815)

Lactic acid 3.78 mmol/L 80.34 74.11 76.17 78.12 0.721(0.691~0.757)

Cyt-C 30.12 ng/mL 73.47 71.85 74.26 75.12 0.642(0.618~0.679)

PGRN 33.74 ng/mL 78.41 80.12 78.23 82.14 0.732(0.701~0.763 )
PCT combined
with lactic acid

combined with - 85.27 88.83 89.30 88.12 0.836(0.803~0.862 )

Cyt-C combined
with PGRN

Sensitivity

— onC

0.2

——  Lactic acid

PGRN
PCT

——— PCT+lactic acid+Cyt-C+PGRN

%o oz o o o )
1-Specificity
B 1 Mi#F PCT,Cyt-C,PGRN, Zhk M FLBi£# EOS B ROC #h£k
Fig. 1 ROC curve of serum PCT, Cyt-C, PGRN and arterial blood lactic
acid in diagnosing EOS
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Sk am FLRR KT B35 T HUS RAF41(P<0.05), IL3& 3,
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LI EOS LB A B b R AR & (A - 72 =1, 7 =0), LA
3.3 4 PAGI R E SRR O =1, 6 =0) fRil A A
JLOE =1,75 =0) S RIE R =1, 7 =0) SN ERYLCE =1,
7 =0). 1.7 PCT(=8.32 ng/L=1,<8.32 ng/L=0) . 3} ik Ifil #L /&
(=5.21 mmol/L=1,<5.21 mmol/L=0)., Ifi }§ Cyt-C (=42.52
ng/mL=1,<42.52 ng/mL~0) . [[13% PGRN( =48.83 ng/ml=1,<48.
83 ng/mL=0)> H A& I A TIRE, A A L &K Logistic [11J453
PR Al ARSI o g =0.05, 45 5 BoR, Brs R Ak &=
JU 9 IR BRIl PCT =8.32 ng/L, 3f ik 1ffl 7L
fit =5.21 mmol/L. Ifi ¥ Cyt-C=42.52 ng/mL. [fil % PGRN =
48.83 ng/mL j& EOS BILTG AR fER K E (P<0.05),
&S,

& 3 ARG EOS EJLME PCT.Cyt-C.PGRN. Fh Ak M ZL Bk T L8 (v )
Table 3 Comparison of the levels of serum PCT, Cyt-C, PGRN and arterial lactic acid in children with EOS with different prognosis(x* s )

Groups n PCT(ng/mL) Lactic acid( mmol/L) Cyt-C(ng/mL) PGRN(ng/mL)
Poor prognosis group 32 10.11+ 1.01 7.03%+ 0.87 50.82+ 3.12 57.25%+ 4.21
Good prognosis group 83 7.63+ 1.92 451+ 1.02 39.32+ 7.28 4558+ 8.21
t 6.933 12.343 8.618 7.648
P 0.000 0.000 0.000 0.000
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3% 4 EOS BILHIRARIZMEA R AR ZES[n(%)]

Table 4 Univariate analysis of influencing factors of poor prognosis in children with EOSn(%) ]

Indexes Poor prognosis group Good prognosis group 2 »
(n=32) (n=83)
Maternal factors
Cesarean section 0.255 0.614
Yes 12(37.50) 27(32.53)
No 20(62.50) 56(67.47)
Diabetes 0.147 0.701
Yes 3(9.38) 6(7.23)
No 29(90.62) 77(92.77)
Pregnancy induced hypertension 0.441 0.506
Yes 4(12.50) 7(8.43)
No 28(87.50) 76(91.57)
Premature rupture of
membranes=18 h 2694 0101
Yes 3(9.38) 2(2.41)
No 29(90.62) 81(97.59)
Chorioamnionitis 1.793 0.181
Yes 6(18.75) 8(9.64)
No 26(81.25) 75(90.34)
Amniotic fluid pollution 0.693 0.405
Yes 8(25.00) 15(18.07)
No 24(75.00) 68(81.93)
Neonatal factors
Gender 0.097 0.755
Male 18(56.25) 44(53.01)
Female 14(43.75) 39(46.99)
Premature birth 6.474 0.011
Yes 12(37.50) 13(15.67)
No 20(62.50) 70(84.33)
Low birth weight infants 9.295 0.002
Yes 13(40.63) 12(14.46)
No 19(59.37) 71(85.54)
Gigantic 0.159 0.690
Yes 1(3.13) 4(4.82)
No 31(96.87) 79(95.18)
Perinatal asphyxia 0.096 0.757
Yes 2(6.25) 4(4.82)
No 30(93.75) 79(95.18)
Pathological jaundice 9.870 0.002
Yes 18(56.25) 21(25.30)
No 14(43.75) 62(74.70)

Gastrointestinal bleeding 0.063 0.801
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Yes 4(12.50) 9(10.84)
No 28(87.50) 74(89.16)
Intracranial infection 10.749 0.001
Yes 4(12.50) 0(0.00)
No 28(87.50) 83(100.00)
History of resuscitation at birth 3.190 0.074
Yes 4(12.50) 3(3.61)
No 28(87.50) 80(96.39)
%5 EOS BILHIUEARRMEXEERMNZ EX Logistic BVAR
Table 5 Multivariate Logistic regression analysis of related factors to poor prognosis in children with EOS
Variable B Standard error Wald »* P OR (95%CI)
Premature birth 0.323 0.344 5.936 0.017 1.562(1.182~1.734)
Low birth weight infants 0414 0.522 7.673 0.005 1.785(1.281~1.986)
Pathological jaundice 0.528 0.453 8.149 0.003 2.104(1.633~2.702)
Intracranial infection 0.463 0.491 9.863 0.002 2.744(2.307~3.186)
Serum PCT=8.32 ng/L 0.477 0.411 13.732 0.000 2.994(2.522~3.472)
Rrterial blood lactic acid=5.21 mmol/L 0.502 0.508 10.232 0.000 2.843(2.401~3.228)
Serum Cyt-C=42.52 ng/mL 0.447 0.533 7.281 0.007 1.896(1.478~2.256)
Serum PGRN=48.83 ng/mL 0.352 0.478 10.274 0.000 2.913(2.621~3.282)
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Pk Wos, iy PCT=8.32 ng/L. IfiLi Cyt-C=42.52 ng/mL . Ifil
7% PGRN =48.83 ng/mL 3 ikl 7Lz =5.21 mmol/L J& EOS i
JLBUG A R fER: K R, $278 i PCT . Cyt-C .PGRN  #fifji il
FURRACT- 55 T, S EIUS A R A9 XS . iyE PCT K7
B EOS S LA EAF AR ™ AR, IR DA R 1Y
AT, 77 AR RN EE R TR AL AN L E R AN S S
BOFRERO R Y PCT, R T LA B8 LIESHR 05, PR R
JLTUR BP0, 1L Cyt-C /KP4 ) EOS (L AT REFEAT ™ i
(R FIJRAE ST, SRR TSR, IR, U AR, i
PGRN JK-F-#5 i) EOS LT BEAF L e D REC A, E W2 ff
PRI I3 0 T A 2% R AR T A, A LRV B RE ) o AR
Bk LB -5 & 1) BOS LA AEALEEA R, HE
MRTES, BB EED,

25 ik ,BOS HJLIM i PCT Cyt-C \PGRN , Bl ik IfiL L2
KPS T IR A RIS W EOS BRI, A8 T
e EOS By . L™ AR A ACE L i BRI B it
PYERY 13 PCT=8.32 ng/L Bk I FLAR =5.21 mmol/L , Ifi 3
Cyt-C=42.52 ng/mL . [l 7§ PGRN=48.83 ng/mL J& EOS & JLi
JEARRMfEREZE, X FAEL FEZEMEILN T UEAR,
WAy A B T EGE L EUS .
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