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Predictive value of the EOS risk calculator combined with serum
C-reactive protein and procalcitonin in early-onset
sepsis in neonates®

Zhong Xi-he, Zheng Jun-hu, Hu Li-wen, Chen Yi-fan, Yu Rui-lun
(Department of Neonatology, Ruian People's Hospital, Ruian, Zhejiang 325200, China)

Abstract: Objective To investigate the predictive value of the EOS Risk Calculator (SRC) combined with
serum C-reactive protein (CRP) and procalcitonin (PCT) levels in early-onset sepsis (EOS) in neonates. Methods
This study included 286 neonates with a gestational age of > 34 weeks, born at Rui'an People's Hospital between
January 2021 and December 2021. The neonates were divided into two groups: Group A and Group B, with a 1:1
ratio. Group A received SRC-assisted antibiotic management, while Group B received antibiotics based on standard
neonatal sepsis treatment protocols. The SRC scores at admission, length of hospital stay, antibiotic usage rate, and
incidence of complications were compared between the two groups. Among the 286 neonates, 95 were diagnosed
with EOS and classified as the EOS group, while the remaining 191 uninfected neonates served as the control group.

Risk scores and serum levels of CRP and PCT were assessed in both groups. The predictive efficacy of the EOS Risk
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Calculator combined with serum CRP and PCT for EOS was evaluated using a Receiver Operating Characteristic

(ROC) curve analysis. Results Group A had significantly higher SRC scores at admission, shorter hospital stays,

and lower antibiotic usage and complication rates compared to Group B (P < 0.05). The EOS group had higher risk

scores and serum levels of CRP and PCT than the control group (P < 0.05). The ROC curve analysis demonstrated
that the combination of SRC scores with serum CRP and PCT levels provided the highest predictive value for EOS,
with a sensitivity of 97.0% (95% CI: 0.871, 0.981) and specificity of 90.8% (95% CI: 0.891, 0.965). The area under
the ROC curve was 0.973 (95% CI: 0.949, 0.997), surpassing the predictive value of individual markers.
Conclusion The EOS Risk Calculator combined with serum CRP and PCT levels exhibits high sensitivity and

specificity in predicting EOS in neonates. This approach can improve diagnostic accuracy for EOS, reduce

unnecessary antibiotic use, and lower the incidence of complications, offering significant clinical value for the early

identification and treatment of EOS in neonates.

Keywords: early-onset sepsis; neonate; EOS risk calculator; C-reactive protein; procalcitonin

A LR & B L AE (early—onset sepsis, EOS)
A AL A0 72 b N & A A A R R R
A LA ] DL P R 2 — M i TR AR LR
)R L LB B R G R B, BTk R g
(49 5 S L EOS 1Y & 9 38 F g FE HAH XS B i,
Wiz W 5 A ST 2 KRR EOS ik S8 R F T & E 1)
OQHHE L SR, HY TR AR LUK S B I R 7R PR =
RSk, B2 Wil L PR R . AR G Y A TR R AR
J5 ¥ BRI 4 b o, H HERE I G HL7E 92 L 30 A
BEAEAR R, TS Wi HERE . R,
TR = EOS 12 W 4 Vi B 1 A B IR WF 5 A R I
PR B2 Ui I 85 28 2 40 45 EOS JKURS 1 8 #§ (sepsis risk
calculator, SRC ) 145 Ff A= W) b5 75 90 76 N 1R 38 O 1k o
SRC J2& — it B il PR 1 5 56 28 2 50, B 3015 3F
i A2 JLEOS KUE: 19 T B P, H L5 % 8 1T A%
(8 53 W6 3k Bl AE 40 DR R R A LA w0 AP i R R
B, il R B A A M AL i XUBS PR AR C R I R
( C-reactive protein, CRP ) Fll [% 415 2% JL ( Procalcitonin,
PCT) 12y 2 - B 58 0 b 35 00, 70 2% % 1 92 s
(12 W b 2 4% 6 L EAE IS I H CRP I PCT 2K
V-5 Ak BB % S il BIL A4 X R e 1 B, R T2
T VEAL B A L S AFTE R . AWHIE B AR R 1)
SRC Hk 4 IfiL 7 CRP \ PCT 78 FU I 37 4= JL EOS v f44y
(B, LU 7 28 )L EOS (1948 SR AL T S Bl 27 A &L
FIE 3 S FF o

1 #ZRSAEE®

—AgE R
e 2021 4F 1 H —2021 4F 12 A fE 2 A
BB B 20 Ik 1 B 1% =34 & 10 286 191 387 A= L AE Sk #F

1.1

g% &, Hod Bk 159 B, &tk 127 B, BRI
(37.95+£1.02) JAl , B 2 4 0% (2822 £2.16) %, i A=
Af A B (3 255.62 £ 412.05) g, F SR 4386 120 491, 51 &
77166 6] . AN AFRAE : DA B i S EOS s @ fif i >
34 J& 5 B Y A i A Ay AR IE R 5 DI IR R s 4
HE B A5 4« O Hh Az B A7 A8 7™ 5 58 R AR
o B AL PR s @A HIV , 2 BT 5 25 B4 356 95
s QA FEETRYT 7 K s @ 2B I 5 7 BV R A L
FORE WP 3 o A9 28 IR g IS~ AR B 25 51 4 A 41kl
b, BILME A B A R E .

1.2 FHik

121 o B LB L LB A 4
5B 4. A4 SE SRC F4 4l BY 1 BT B 245 945 PR
B 41 S it 7 AR LI A R T 5 R P 2R T
HR A B 2 L 6 S 2012 R & R AE (EOS)
43R EOS 45 % B4 .

122  SRC#% B3R EOS K& E M
sl sCfEFH AE B 09 8% 2 O R T, BEACRE 2R Y A G
I PR B L A 35 43 W 10 J5 10 B YL 48 b L oA &R il
FHAR OL KRG B 43 i 5 =8 O = 55087 ™) iR
IR B R A L SR AT AR LI AR B, Wik
1 AR HE | Apgar P IF IR 0 5 o AR R B A B 5L
i, EOS XURS 158 25 6 2 i 53808 A L & 2E EOS
() KBS P43 (SRC) o AR I 115315 3 %) SRC 341,
Z M EOS H A f R LAy KU S HiE (W FK 1),
HEAT Wi R ) B R0 TR SR ol PR B2 0l 45 5 SRC PE 43 il
I R 3 B, e o 2 15 5 B2 A Lk AT bk R A
J7 SR HOCH A A A ET (WL 2) o

123 ik CRP.PCT#al WA 37 A2 LAY i ik
MR FEAS , B30 43 B L% o A ] PHOMO %Y il Fr {X

- 20 -



%151

PP, 55 BOS KU AR5 0L C SOURE R RS 28 B0k A LA S RO A BN (i

(RS M 22 P& A= W T IRy A BR A W) ) SR P RE S
5 (9 CRP Al PCT i B¢ G2 7 W B i 45 (enzyme-
linked immunosorbent assay, ELISA ) i 7] & ( 75 JH )%
SAEYBHECA R A | H B ELISA 2070 & 3 ] 45
(048 T, 5 ) BFL AR R I AR A R AR HE L AR R

A B bR IC 0 B0, AT E . WE R UK LR
KEEA PR, AR Y347 W = N B e AE
R T FH A A2 OO A o R A A A
238 1L 1 CRP FI PCT Ay e B

F1 ETHEILIGKEK EOS K5 E

533 I R R
VLI i B LA R SR 12 h A BELL TR 1 AR

(DApgar 433425 5 min<5 53

@B bR

O 6 h RS B4R IRYT

@F L ELRFEAE WS G R I U T B BINLGE U5t 1 h

AR b 40 2540

@ FRFLE AV 5 2300 3ot e T 4 A A BT, BRI P 75 S T 1 B KA 7
BEf) BELTE ARG 12 bl B AER 9 2 BOEE 2 h BT 1 B 4 h

DIFIATH>60 YK /min

@0 BRI H>160 YK /min

Oki>38 CH<36.4 C

@FFAERTI T I FE B
B RFEI N W sl ALV RE A AE AR

*2 SRCRESELEHAR

Sy < 0.65/1 000 i3 =4 )L (0.65 ~ 1.54)/1 000 i35 /= 2L > 1.54/1 000 5135 7= 2L
VL it I FE+ 2B M A R MIFFR+ LSRR M3+ 2L R
BE) MR WEET A MIFFR+ LSBT E 2R MIFEFR+ B
EH FREIl A% MR+ WEEI AL MIEFR+ B

1.3 WEiEHR

A 45 B 2L A BE B SRCPF 43 A BE I [|] L i
Az Rl A RO R RE K HE AR EOS 41 5 X B AL Y
U 3T 43 K 1LV CRP | PCT 7K F 5 SRC ¥ 43 B A 1
{if CRP \ PCT /KF- 76587 1 JL EOS H 9 T A% fiE
1.4 SITETE

HOHE 53 BT R I SPSS 23.0 Fe b T4k #F . iRk
DA B « bR 22 (22 s) ROR , HRBCR K2 565 3
BB LLR (%) £, WECSR D R B 5 22 1 %2
W & T 1E %F 1E (receiver operating characteristic,
ROC) iy £k Bt 40 A5 100 8% R 1) WO kB 1 . P <0.05
HEEFA G

2 R

2.1 AE5BAMNBR SRCES  ERER E .
HEERAE FRELXELRILE

A 205 B 4B A BE I SRC 143 A3 B i 1] L 4t
AERMARE JFRIERERILK, & 3 x5,
EZFHH G E L (P <0.05) 5 A 41 A Bt SRC
Worm T B, FEBent )4 F B4, ik & i %
FIFAE AR T B4 . W3,
2.2 EOS 4 5t 8 A X 1T 4 & I iE CRP.
PCT 7k FELE &R

EOS 21 5 X JR 20 JXURS: PF 43 S i i CRP . PCT 7K
TP, 2k, ER AR EL(P<
0.05) ; EOS 2H 1y AU ¥F 43 M 1L 3 CRP . PCT 7K ~F- 34
TR, W4

e 21 -



FpIE AR ek

i34 %

*3 ABE5BEANEER SRCIES LR E FEEER

R FEERERLE (n=143)
3 B S_Rc e 1%5;’%11#[‘31/ BUERMM IR RAERAE
Mo, xxs)  (dyxxs) K BI(%)  F HI(%)
A% 316+052 622+1.28 113(79.02)  5(3.50)
B4 269+041  728+142 143(100.00) 25(17.48)
t/x* A 8.488 6.630 33.516 14.896
P{H 0.000 0.000 0.000 0.000

2.3 SRCHB&MiE CRP.PCTXt#i4£JLEOS
BT B

ROC il £k 43 #7 45 5 7R , SRC PF4 | 1ML 75 CRP .
PCT K B4 W8 A JL EOS B SO 43 91k 93.0%
(95% C1:0.885,0.961) .92.5%(95% C1:0.879,0.957) .
82.9% (95% CI:0.770,0.879) .97.0% (95% CI:0.871,

&4 EOSALSXRARIKFEITS K IMiECRP.PCT

KFEEE (x+s)
215 n KUY CRP/(mg/L)  PCT/(ng/mL)
EOS# 95 405+1.84  2125+826 11.89%6.21
it B4 191 0.03+0.07  425+215  0.59+0.57
) 21.944 18.980 18.209
PE 0.000 0.000 0.000

0.981) , ¢ S M43 54 87.4% (95% C1:0.785,0.935) .
80.5% (95% CI:0.706,0.882) .87.4% (95% CI:0.785,
0.935) . 90.8% (95% CI:0.891,0.965) , i1 £k F 1f 2
(area under the curve, AUC) 2 0.905(95% CI:0.859,
0.950) .0.889(95% CI:0.841,0.937) .0.881(95% CI
0.837,0.925) . 0.973 (95% CI:0.949,0.997) , & T 4
T . DL S FEL 1,

%5 SRCiF4yr.MiE CRP.PCT REX&TMH 4 )L EOS BIZLRE S 47

95% CI 95% C1 95% CI
£zt AUC PH  ZPB4E5 UM% %
TR RR THR FRR TR R
SRC#ES> 0.905 0.859 0.950 0.000 0.804 93.0 0.885 0.961 87.4 0.785 0.935
CRP 0.889 0.841 0.937 0.000 0.730 92.5 0.879 0.957 80.5 0.706 0.882
PCT 0.881 0.837 0.925 0.000 0.703 82.9 0.770 0.879 87.4 0.785 0.935
e 0.973 0.949 0.997 0.000 0.878 97.0 0.871 0.981 90.8 0.891 0.965
X 8 14.841 - - - - 7.493 - = 17.573 = =
PH 0.002 - - - - 0.058 - - 0.001 - -
10 [ HAE= 47 )L 3 bt ] BB 88T < 3 A £t 5 [m) 1, 4
o | R WA RGO, W T
_ EOS Ml R R B £ 48 H sl = K5 50, 45 5 10185
g ) FIAIT 0 — KBk 1558 1 B2 AR T I K
£ 0s e BN B 3 W 45 oK A2 W OS LK S 07 1 1
02 " pn 0 T A K N 1) A R 45 5L, I 4E 3R T YA 97
. sum B 2 R 0 320 5 5 1 9 T 0 X
%000 0z 04 05 08 10 w2 & EOS R Mg Wi R, fEX —F R T, K
1Rk ILAE SRC B FF % . FH$2 45 17 A o /1'%, SRC
1 SRCiE4. 1% CRP.PCT REAA TN £ JLEOS B WL A B S B A R I B R T s
ROC#% 57 4 L 25 W PR S B, 5 7 M I BRI U A A
3 i AP A R0 TR PEAG T AR LR AT EOS 1Y X

B L2 L EOS A1 i A LI 3 ™ A IR e PR R
g 2, N B LA B A A 22 A 1 R S A
BT EOS Y A AR AN AU N TR A LR AL A T

ST BRI 1R S IR 5 1 2 A E AR AR AR
Yy, 1% CRP A1 PCT (446 0 76 %7 2E )L EOS 1912 Wi
g v A 0 e A W AR A KO
A A RE 5 2 B AL AR X6 I e 1 KR, A EOS 11 L 1

e 22 .



%151

PP, 55 BOS KU AR5 0L C SOURE R RS 28 B0k A LA S RO A BN (i

WL TR B R AR, an S A
SRC 5 CRP . PCT S5 A= W) b5 A5 W), 1 HE 2L 15 00 T
RE LRt Ly W e . I, L2 G
T TEL AT KURS PEAR , AT g £ A 45 5 12 T SRR
PR ST R E AR . FRRR R 2
PR B P 858 v, 3k 255 O v R LA R Il K = A R it
W25 B, 855 BhH MO T R A2 W RTR T UK .

AR 5T 45 S &R, SEiE SRC PF 43 Filf Bh bt 1# 25
Vg B A AL, A BT AR AR e R AR L BN RE IR
IT 7 ZIRIT R B AL, A B i SRC 43 5 i 4 B
B[] B, 0 A 3R A 3R R OE R AR R TR
XS gk SR R T SRC 2 iR T R E R et
AR, DL AR RIR YT 45 R 7 1H A7 T
Wl . A4l ABE B SRC TE 43 45 i e e T 2R I XU
TIE T LT DLSEORS B b T S A L AR TR e KU
M A 7 26 26 Al P B A e o A . e B
) %5 45 1T fig J& M SRC 4 R 4 Jn , 597 [
BA it % 5 PR b i R S B A L ELE W B LA R IR
7 o XAHEARIR T AT DL EThIORS o AT & X DT
247 J AT e I PR R Y O R AR R R B X
W o AR AT A 2 AT RO R AR R —
UESE T SRC i B (9470 78 25 4 25K W AE 2 iR
Y7 & AR B DT R P F . 38 D AN
MIBT A 2R A AT, AT DLREAR ST AE RPid: iy & e AU,
I 5 b AR A A OC R RIE R, B A LK
W Rl % R B B E i . TR SR SR
i 3 A SRC 7 43 % Gt 46 Bl bt B8 25 45 3, AN
RE NS $2 20 3R 97 B BT X I R b B P R L I
R 0 A 4550 2R AV T It SRE A G 1) 9 & E & AR R, AT
BCEHTE LI IR IR TS o ADFE 45 R R, EOS 41
) SRC ¥ 43 K Ifil 3 CRP . PCT /K~ B & & F XF #]
%45 R8I T CRP M PCT 76 372 JL EOS i2 Wi h
B B . LW CRP I PCT 1R g 48 S s i 4, e
KB T SR R GCIR S A . X5
MR A5 P9 BF 90 45 SR — 20, H R B CRP A PCT 7K AE
TR G T I 3 TR AT AR S RS W
FEAm o B 0 KU I 43 ifF — 25 B UE T SRC 7E U]
e RUE EOS B L5 18 09 A R0 . X SEHR AR I 25 G
fdiF, M I R 12 W8 4= JL EOS #2417 — Fh i oy 4
TR B 09 7 vk O RO T IR AR TR . ROC
i 26 43 #7145 R R, SRC 3T 43 Bk 4 Il % CRP . PCT

78T A2 L EOS 11 I rp 3¢ B g AR P R AR S
P X —Z5 R X e T H A A, A H B
T A AT ] — A48 b, BE 0% T8 o A 3R 50 S B OE
A7 I EOS RURSE /87 2 L o X 5 BR 55 5 1 1 wF 5
PR, Hods 25 A Z RS I T H A8 3 4R = K
I RE P TR0 7R A M o SR R S I A A
LA B F 080 T 12 R 2 1 RS | e i R 42 {1t
BB R IR IS o AR S BR N H P, X R 2R A
R W BE A% 5 Bl = A AE A 2208 B L ORI A
IE 7B 2T L, I SE B R E T ik
e RS & S WA 3 I NVAS (U7 A - N -3
A W IF B AE o

Zi b rak , Wi AE SRC BE A I3 CRP L PCT 1E
P E A2 L EOS 12 Wi o g v i A W o AR
FELE R R, L L5 RIS B A AR T EOS 1Y T
BRE , ek P A Z A B AR OIE &R AU . R,
AW FEAFAE R BR, W FEAS B A R, L = B v e B
—HL BEAT , R RE Y 45 2R 00 0 5l M. Rk
NP RAEAE BRF A R b X 7 FH AR
DL ik — 25 56 9F A BF 98 & B 00 R A M R T 32 E
.

%

4

% X B

INEBE, 5, BB . AR LR R B I AE Ay SRR 0.
A B AEF=FRL, 2022, 14(1): 42-45.

FEFE T, P IEE, & = BRI L R R BUMUAE RUR SERS T B A
JLAR T R Wi A AUBS: BFA P g A S 0], P A ™ R 2 2,
2021, 24(9): 709-713.

BENITZ W E, ACHTEN N B. Technical assessment of the

(1]

(2]

(31
neonatal early-onset sepsis risk calculator[J]. Lancet Infect Dis,
2021, 21(5): e134-¢140.

[4] CAVIGIOLI F, VIAROLI F, DANIELE I, et al. Neonatal early

onset sepsis (Eos) calculator plus universal serial physical

examination (SPE): a prospective two-step implementation of a

neonatal Eos prevention protocol for reduction of sepsis workup

and antibiotic treatment[J]. Antibiotics (Basel), 2022, 11(8): 1089.

WA, ¥ R1E, #2540 . MR-proADM 55 PCT BtA K 737 2

JUIBC AR 2 W P (A B[], #TBE 2%, 2023, 45(1): 33-36.

s B2 oy UL g 2 A L, v I R b 2 A LA

BN O 23 B 0 78 51 2x B A JLIBUIRLAE 12 W7 B o7 e 3k

WO AERD[I]. P ILBHEE, 2019, 57(4): 252-257.

KUZNIEWICZ M W, PUOPOLO K M, FISCHER A, et al. A

(3]

(el

[7]

quantitative, risk-based approach to the management of neonatal

early-onset sepsis[J]. JAMA Pediatr, 2017, 171(4): 365-371.

.« 23



—+=

EBREAE

i34 %

[8]

[9]

[10]

[11]

[12]

[13]

[14]

[15]

[16]

[17]

[18]

KOPSIDAS I, MOLOCHA N M, KOURKOUNI E, et al.
Potential benefit from the implementation of the Kaiser
Permanente neonatal early-onset sepsis calculator on clinical
management of neonates with presumed sepsis[J]. Eur J Pediatr,
2022, 181(3): 1001-1008.
A7KT . CDCHR R LU IF 4 R G i s 50 2 A JLAPAE
TR RUBCIRE U [T]. FEIBR LR 443K, 2022, 49(4): 230-234.
W BE, JERAE, B63%, 45 . LR BN I R B AR ) LIKCIMAE 6 PR
AL B 2 4 BT (0], P AR I R I i 2% 5, 2021, 14(5):
351-357.
FRIEDMAN N, YOCHPAZ S, ZIRKIN S, et al. C-reactive
protein and the neonatal early-onset sepsis calculator for the
diagnosis of neonatal sepsis[J]. Eur J Clin Microbiol Infect Dis,
2021, 40(6): 1227-1234.
JAEL, RSCE, B . 7 AE J LI IAE 10035 PCT & 4 X 4 0E
PR B . U 2 RE A 00 A VAR AN (B 0], T8 g S 2 B 22 3T,
2019, 25(10): 771-774.
AR, XM, #ae, S . AR ) LIS AE g JiE T 20413 B L 28 P A
T MUMRSEZ WA AT D] TR BER R 2R, 2020,
42(7): 701-704.
WRITYH, M3k (35 AT-IL. G6PD AG X AL LI M e 71912
W7 S T I VA 0 A8 3 AT 0], e 1 R 2 B 24 317, 2023, 48(2):
174-177.
s, AR, 45, 4L LS PCT . SICAM-1 KAk JL
VU ILAE RAUTI2 WA YT B 1Ak B 1 PR S0, AR 7ok 4= T8 By
Pk, 2019, 37(3): 75-76.
SR, WEAGLL, B, 55 I B C- R WA L E SER
FEA T A 54 LM AE 28 LI R TS AYAH DG PET]. b T
HE R A4, 2023, 33(1): 59-62.
HRRFBL, SR TR, A5 UMRE KU TR 5 P RE2 R R
T A B AR LT A= ZAT B ]. S ARULRNRE, 2021,
23(6): 582-587.
WU F, HOU X Q, SUN R R, et al. The predictive value of joint

[19]

[20]

[21]

(22]

[23]

[24]

(25]

detection of serum amyloid protein A, PCT, and Hs-CRP in the
diagnosis and efficacy of neonatal septicemia[J]. Eur Rev Med
Pharmacol Sci, 2019, 23(13): 5904-5911.
JAXC, WRREE, BRACH . KR S P AN BR 2R 2B AR L th
NI, SR BEAE, 2021, 19(11): 1916-1920.
FRTE, TR, ZR00, 55 . BEES 5. C RN AR 11 LI AT
VA B2 WA L A BT A LSt A Y12 97 o Ay
H[J]. K& R4, 2017, 39(2): 143-147.
WE byl ARET 4 I PCT . TNF-a 52 sSTNFR-IITEHi:
JLIKC i 9 F 335 7K P R PR 78 ST, i B 28 43 BT 5 1 R,
2019, 26(3): 447-450.
WREnt, IR, DY, 55 . MRS 2R XM iE Ve MR R 1 A TE
IZWEHTAE ) LI AE Hh B I RIS, A (L[], v ] TLAE A 56 2% R,
2022, 32(12): 1478-1481.
TR, B RGBS AR g g P 4 L/ C 200 L L AR B A
JLAR R T 00 1 A T A 0 A 0], R R A B A4, 2021,
46(8): 1033-1036.
T, BRFY, s, A5 WOAE KU T3 AT AR ) L R B0 il
I 0T 24 48 B i R A D], LR S 2Y, 2022, 62(16):
86-89.
Miaegs, REOF, BIFR. JIFIL CRP, PCT, IL-6 %84 LR &
AU I W (B2 [T]. Th Rl AR B 24k s, 2022, 32(8):
6-10.

CIRVETE Smf)

A5 A BPREY, AR IR, WIS, 45 . EOS KU dibk
A M C BN AR R 2% SRS A L A TR DL If i ) )
(B[], R E PR EE2EZRRE, 2024, 34(15): 19-24.

Cite this article as: ZHONG X H, ZHENG J H, HU L W, et al.

Predictive value of the EOS risk calculator combined with serum

C-reactive protein and procalcitonin in early-onset sepsis in
neonates[J]. China Journal of Modern Medicine, 2024, 34(15):
19-24.

24 -



