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[(WE] BB #Hilc- RMEA (CRP) | BEESEE (PCT) 8L LIS Magi % (NEC) BIL
HIKEAR AL 7 S, Fask 142 9 NEC B2k JUR B IE Bell 2330434 1 840 (40 f5)) . N4 (72 (5)) Fnll
WL (30 61)) o FARWGIFHY 18 BN, PASHAIFRY 124 BRI 12 50, Ak 1. T SAFRIFRT .
TRIT IR IR H ZAREZ AR CRP A PCT. 58 JRITRT. W7 R H R E M AL CRP = T 1. T4, 1.
MALEYY G H Y CRP & Fi6Y7 R, WAL TR R H IR PCT & a7 a7 (P<0.05) 5 11, M4 I
CRP., PCT T Bell [FHIAGIEITHT . I6I7JR K H (P<0.05) o T4 AT 808 4 A= SR FHLGE < R T 1.
AL (P<0.05) , TIHAZH M Mesie & 24 % T AL (P<0.05) 5 {XITEARJLE A THALIEZEFL (10 1)) Filg
Mg (8 1) o IAIFIG R B IY CRP XTI NEC & B4 BAE (P<0.05) 5 IRI7RTIGAITIE IR H 1Y CRP X T
NEC FAHATMMNE (P<0.05) . 4518 CRP. PCT A FARLEMA T I, MY NEC A28, CRP 1]
REME AT Y] NEC &4 B FAR B4 B [ PELSRILRIZE, 2018, 20 (10) : 825-830]
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Changes in C-reactive protein and procalcitonin levels in neonates with necrotizing
enterocolitis and their clinical significance
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Affiliated Hospital of Anhui Medical University, Hefei 230032, China (Wang Y, Email: w.yangl26@]126.com)

Abstract: Objective To study the changes in C-reactive protein (CRP) and procalcitonin (PCT) levels in neonates
with necrotizing enterocolitis (NEC) and their clinical significance. Methods According to the modified Bell’s staging
criteria, 142 neonates with NEC were divided into stage I group (n=40), stage II group (n=72), and stage III group (n=30).
All the 18 neonates who underwent surgical treatment had stage III NEC, and among the 124 neonates who underwent
conservative treatment, 12 had stage III NEC and the others had stage I or I NEC. CRP and PCT were measured before
treatment, on the next day after treatment, and during the recovery stage. Results  Before treatment, on the next day
after treatment, and during the recovery stage, the stage III group had a higher level of CRP than the stage I and stage
II groups (P<0.05). On the next day after treatment, the stage Il and stage III groups had an increase in CRP (P<0.05),
and the stage III group had an increase in PCT (P<0.05). The stage II and stage III groups had lower CRP and PCT in
the recovery stage than before treatment and on the next day after treatment (P<0.05). The stage III group had higher
incidence rate of respiratory failure and rate of mechanical ventilation than the stage I and stage II groups (£<0.05), and
the stage III group had a higher incidence rate of sepsis than the stage II group (P=0.010). Gastrointestinal perforation
and intestinal stenosis were observed in 10 and 8 neonates respectively in the stage III group. CRP on the next day after
treatment had a value in predicting stage III NEC (P<0.05), and CRP before treatment and on the next day after treatment
had a value in predicting the need for surgery (P<0.05). Conclusions Levels of CRP and PCT and their changes can
help with the early diagnosis of Bell stage II/IIl NEC, and CRP can be used to predict the development of stage III NEC
and the need for surgery. [Chin J Contemp Pediatr, 2018, 20(10): 825-830]
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A ILRTEYE/NAEE A R ( neonatal necrotizing
enterocolitis, NEC ) J2&#r4E JLB I Fb 38 UL TE 4k
REfa i, ] IR R . R
DIC ML LG T MR Z R, 2 e b
Niemarkt 55 "' }2 Houben %5 P 4 1 NEC ) 5 4E R
1K 15%~30%. NEC B R EZIEZINZEN, 0
H LR AR B AN TR L BRI R AR
WA R, R A E R R, R
JUE TR IR R M AW 5 215K, ik LGk
PRSI B 2 T R IR, AR e &
Ji R NEC G i 1 5 5 B, SO i) C- R 8 A
( C-reactive protein, CRP ) | PEAR R ( procalcitonin,
PCT ) F H ARG AEARAE NEC 1925 fb A7 5 21 IR
B BAMEAE X 206 51 B o fLg A LA ST
R, ERrE gL LE K CRP, PCT 7] 7E
SN R TR TR, R LR (PLT) b |
FI4iie (WBC) JHsysll FRERL 20, BE M2 6E
BEf, 2% CRP. PCT KAt 1747 T 5 15 11
B ZEFLA G, Zhang 55 ' 1 22 0 BERLXT BEBISY
7R, NEC B JLW B % ) CRP, PCT, WBC. Ifl
IR ECARI B T e I B (P<0.05) o EOR
F Duci % " B0 BELG BERF TR E NEC FR5FIR
JrEIL (102 4) KFAREIL (53 41]) , B
Je 2275 5 [mH 34T 7R CRP 3 =& NEC LR EL
TR G R . HETE N IS NEC Bell
o3 b & W RO TRITR ST I 3 CRP PCT B H A 2%
PRV A AZALIIBETE . ABETER 142 4] NEC i
JURMEEIE Bell 2339153 10 10, MLH, sl
FLEANIR] Bell 20 . FARBARF AR NEC LA
JYHT. WGIF R H - RIS R 101 Y CRP
PCT S48 7784k, RN Z I H TAEMZL (receiver

operating characteristic curve, ROC ms ) #H—%50
Bt CRP. PCT 48X M NEC &A= BOE A T AR
I BTN AR LA B S5 cut-off {1, 481 CRP, PCT
SRR bR HAE NEC B o

1 #ZRE5HEE
1.1 RIS

TEHL 2015457 H £ 2018 4F 4 A, fEL#E
PR 225 — it = B A LBHE BE 28 b NEC
1) 142 LA BRI 4. 4R & IE Bell 17435
WS HEAT A, T 40 ), Jrp B 25 i Ax 1S
fi; T 72 49, 55 40 ], % 32 5 THA 30 41,
B84, % 12 4], NEC 2WiZ IR (SLRl# A L2 )
(48 ) A hrifE ™, HEBRARME: O It H ARG
PEBR BT A L. QIEIRYTY . A SR BEs st
ML, @S2 NEC J5 5 AME 4 L. 142
IR FARIGIT R 18 B M ; fR5FIRTT Y 124
B T 12 1), HeAxky s AT AR Sk ),
EE I BT B BUE K . ek i, BTE
E—ERET Y B 5 P WT8 NEC 475, JFis4
Jia P9 3% R A AR R I8 2 R IR IR
BEIFAAS A BRA T DY-1 PR LREFRE, 1. 1,
MY 3 4 HBLTE R AT H il AR . WA
L R ETAREE 0 R e R A T T
22 RGHFmX (P>0.05) , WE 1, IFA
NEC [ JL347 LA3E 2 1 5 8 Sk 60 DR A A &7 30
FH B MDA RO L e, B DABE L WLMIGR R
FDRIE T R ER AR e K . 2R 2 T
R NN R 11 7L BN 3 €= 7 B
ICSRASHMIMGE R . EENERR 2 R AT

F1 SHEHBIL—MABLE

13 _— LN R AR E AR P [ 1] (%)] W7 ] (%))
(x£s, 9 (s, JH) (x+s,d) (x£s, 9 i 4 AR S TR
14 40 1760+ 140  332=+3.1 12+7 1767 252 25 15 24 16
1T 3] 72 1470 + 103 32.9+2.4 20+ 10 1520 =72 40 32 38 34
Ty 30 1517 +246 309+15 15+8 1586 =247 18 12 15 15
F(A) 18 3.340 1.305 0.895 1.052 0.548 0.814
P{A 0.074 0.310 0.436 0.393 0.760 0.666
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1.2 CRP. PCT il

B FIRIT R, BT R WH Bk
i A0 JE ko (A2 € 45 2 mL. EDTA 3t %€ il
2mL) , N F 9€ [E 58 A 28 A Vitros-5600 4 H 3l
He Al AR A3 BT AR T CRP, R 35 [ A 1R 0
] mini-VIDAS-1210 4= H 3l G 5 5 6 il f AR
PCT,
1.3 FitFESR

K HH SPSS 19.0 2R TEIEAb 3 . IEA A0
A R AR + brifEE (xxs) T, 24
[i] LR FH B R R 5 22530, PR L AR T SNK-¢
R g6 AR IE A AR T GERER FH v A £ o357 %K
[Ps, (Pys, Pys) | 2é/~, Z2H 8] b8 K H Kruskal-
Wallis H #5355 ; PP FLECR H Nemenyi K25, 11
BOGERER R E R, S0 AR R 5,
A P LL IR TR 5 o8Ik . JFiE4T ROC i
LIS, P<0.05 FonERA G

&2 A [E Bell 7HARETT B ERBIRIEIE/NGER R BILMFE CRP. PCT KFEEL

2 R

2.1 [ Bell 5 H KRBT BT B BIIRIE (/N7 45 B7
#8J)LMEF CRP, PCT kT4

MALLIATF T, RI7 SR H . WKW CRP
Y T RGBT, M4, %2 1) CRP
BEARYT RUAAYT G W H BEAK, (RIGY7 5k H 18
BITHIT R, ZRIASI2EE L (P<0.05) ;
T30 20 9% 52 30 (%) CRP A T35 97 /i RGBT 5 Ik H
(P<0.05) , JGITHIH CRP & TG R By 1
Widl (P<0.05) , fHIRYTJE K H B CRP BIGY7 Al
FEr (P<0.05) o MR E W E PCT AR TIRYT
BIAAYT G H, WRIT SR H 19 PCT & TiRYT
FIAIAYF R By T . W4, AP RTHY PCT &
FIRIFFEB B T 34dL; T E 315 PCT fIK
TIRIFRIANAIT G K B, IR RTAY PCT & TiRYT
IR BL T4, 2R GT2ERE L (P<0.05) .
L3k 2,

[Pso (Pos, Prs) ]

CRP (mg/L)

PCT (ng/mL)

2151 HAif P{H HAfi P
Epagilf BIT R H e b=pagil] RITIEICH I 1)

T 40 04(04,3.1)  0.4(0.4,14.3) 0.4(0.4, 1.0) 2329 0.312 0.2(0.1,0.7) 0.2(0.2,1.3) 0.1(0.1,0.2)  4.524 0.104

M 72 4.3(1.1,23.5° 7.90.4,255)°"  0.4(0.4,1.9"  9.579 0.008 1.9(0.2,6.7)° 2.0(0.2, 6.8) 0.1(0.1, 0.2)** 31.339 0.001

My 30 39.8(9.3,52.4)" 49.0(25.3 89.3)"" 4.0(0.4,11.0)**" 22.730 0.001 2.3(0.4,9.8)" 30.3(2.7, 82.7)"** 0.1(0.1, 0.2)** 21.653 0.001

H{H 6.090 26.388 16.007 7.171 13.519 0.156

P{H 0.048 0.001 0.001 0.028 0.001 0.856

e a /R SIRITPATICES, P<0.05; bR SiBYFIGR HILES, P<0.05; c g I LA, P<0.05; d5 A HE, P<0.05,

22 3HEBIHEESAHE. FHIANLEE

I3 200 Py 7 8 2 3 A S5 AL S %
BT, W4 (P<0.05) , THMIZH A MeRERE & 4=
T4 (P<0.05) 5 AIHALZIL LA H ik
ZfL (10 ) Fifmsess (8 4)) , ¥frFARIBIT,
Hrr 1341 (43% ) TiimasEAR, 5H (17%) 11l
WG AR, W3, 136l EREILT 3~6 T~ H
JGAT R A, 142 5] NEC B ILFEDT 1~2 R4 K
REFRAREH

%* 3 A [E Bell I NEC BILHEES EFHIELE

[ (%) ]
HHl o PPIREENE MGEE PVUERS BiEER e AR
IH40 40 1230)  10(25)  2(5) 0(0) 0(0)
M 72 3042) 10(14)  4(6) 0(0) 0(0)
M 30 1963)" 11(37)" 1033)"" 13(43) 5(17)
P! 7873 6766 18531 76.955
P1E 0.020  0.034  0.001 0.001

W ami5 [ #4 &, P<0.05; b5 11841 1%,
P<0.05,
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23 FAREEFREBILARAFIIEAR CRP, (P<0.05) o JRITHTFIREI, FAR4 . JEFARH

PCT tb3k ) PCT 2257 G2+ L (P>0.05); iRY7 ek H,
RITHT. JRIT A R H XK E WA CRP DL F PIFARAR PCT B (P<0.05) 3 FARANIEF

ARAKE (P<0.05) 5 FARASAEFARAWKE Y  ARAWREINE PCTAL T [FLIRFRTFNAIT R IKH ,

(%) CRP AR T [FALAIF i AR ISR B, MiRIT e ZRASIEE X (P<0.05) . W3k 4,

K H CRP & T[RRI, ZRHARITHEEX

R4 FARIIEFARNEC BILAEEFFITE AR CRP, PCT EbEE [Py (Pys, Pys) ]

CRP (mg/L) PCT (ng/mL)
HH o — HifE P ————————— — AL
AT IR CH PRI WD RTRRH RE
TR 124 57(1.1,152)  14.1(2.3,39.4)" 0.9(0.4,3.7)"" 26236 0.001 0.6(0.2,2.8) 0.8(0.2,3.8) 0.1(0.1,0.2)"" 49.459 0.001
FARA 18 30.0(16.7,57.8) 54.1(22.1, 80.3)" 6.4(3.3,29.3)"" 10.131 0.006 3.0(0.3, 17.4) 6.8(1.6,70.7) 0.2(0.1, 0.3)"" 10.879 0.004
VAR 3.079 3.451 3.159 1.111 2.073 1.023

P{H 0.002 0.001 0.002 0.267 0.038 0.307

e a/m HIRITATILEL, P<0.05; bR SIEITRK H LLEL, P<0.05,

2.4 CRP. PCT % lll #3 NEC & £ F M & Kl 1. NEC BILAFRGITFHr B CRP. PCT, {06

NEC B ILAFNAYT BB CRP. PCT, A JPRETFINAYT G IR H CRP X NEC T AR I EA
JPJEURH CRP X LA NEC RA MBI EA ST it E L (P<0.05) , HfE cut-off {4 14.6 mg/L,
2 Y (P<0.05) , fietE cut-off {6 4 19.1 mg/L, 42.9 mg/L, F ARSI 539000 87.5% . 75.0%
RABE RSB43R 90.0% 1 76.3%, WLFE S, M72.7% . 86.4%, WE 6, K2,

x5 AEBAFTATE AR CRP. PCT Xt lll 88 NEC % & BT &
U RS

2 fF cut-off {H

iRlET=Z N AUC PE 95%CI ) ) Youden $5%{ (mglL)
IRYTHT CRP 0.667 0.243 0.423~0.911 83.3 66.7 0.5 24.8
JAIFIE R H CRP 0.873 0.046 0.784~0.962 90.0 76.3 0.7 19.1
JRITRT PCT 0.622 0.392 0.378~0.867 83.3 60.0 0.4 2.7
YRIFJEUCH PCT 0.611 0.436 0.354~0.869 66.7 73.3 0.4 2.8

*Youden 840 = R + FF7E -1,

®6 AENATIEISE CRP, PCT X NEC FARMFIMMNE

Ko avc P e ERE e e R
(%) (%) (mg/L)
1GITHT CRP 0.818 0.047 0.645 ~ 0.991 87.5 727 0.7 14.6
IHITIERH CRP 0.830 0.039 0.630 ~ 1.000 75.0 86.4 0.6 42.9
IRYFHT PCT 0.534 0.831 0.284 ~ 0.785 75.0 59.1 0.3 1.4
BITIRUCH PCT 0.784 0.076 0.615 ~ 0.953 100 727 0.7 2.9

*Youden F§50 = R + FF57E -1,
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B 2 &yTEIAEYT /a2 B CRP XfF NEC FA¥l
i ROC Hi%k

3 Wit

NEC J2& — ™ 5 1) 87 28 LI 18 2 M .
Niemarkt 25 "' Fil Zhang %5 "' 238 NEC 76814 L&
FE WA % 07 1%~5%, Hoh 209%~40% 5 2 F AR
J7, NEC FAREILAIET F ik 45%. 1B B
X T NEC B R 2 W A iU 1A = A7 s R B
BWFFEU R BRI E S AE J& NEC i8R F 2%
RIEMN AN BER . AIFIIRE . B =M. Z2FH
A /MRS T MR IREH T %S
5T NEC i &gt 72 4, CRP 2 JF M7 40 it 1A
T IL-6 YEF T & i S AR s Y B, 7E RAE
F I 6~8 h JT AT, 48~72 h ik Eh I, CRP (4
1o P FBE BB S B S RE S 10 R AR BE P, PCT Y
RUEA B, AEALAR ™ RGP T, f
AITEIRYL S 2 h NAGIINE], 6 h J& b T B fe f Ay
B, 8~24 h AR E AR AKCOTRES ™0 ARHBFSE

HR4E CRP, PCT b FHl B RS, SERRIGITHI. 1R
Y7 JE R H BV 2 55 R R BE ) CRPL PCT 47
P, alr, @R FARAMIEFARAKE
Wi CRP. PCT ¥ T R 41347 B MIA YT 5 Ik H
(P<0.05) , #&/5 CRP, PCT &5 NEC ) % /|
K, USRS NEC [ 25 A

AWFgE I, MY NEC LYK E I CRP .,
PCT ik T Bell [FIHAIGITHT. W07 /R H, Tl
WIZHAFERAIT MY B CRP PCT 2 3 G178 XL,
278 CRP, PCT £E S5 1T | MPINEC K4 | KJE,
MG T . M NEC (9 FEEEU%H . Zhang
A VAT AR K B NEC B B 48 B LK &2 1 CRP,
PCT X TRITHTANGIT IS IR H o AT K B,
MAIRITRT . 3R JE R H . WY CRP 245
FR—GIrBeRg T . MW, MIAHK PCT 78
BITHTE T DAL, i3RI T 1L T A4,
T A4 VA7 T HY CRP. PCT & TAYT M By 1
W, d—HHR CRP, PCT 25 1T, M NEC
MR KR, TEEARERYE T, M NEC 19
FEEURRH . 2RI RR, FARASAEFARA
P MHARYTF IR H CRP. PCT & TIRYT
HI, FTRES NEC 4 B B 7= AR i 20 2K i - 5
L CRP. PCT #4k&k | ThA 56 *oY,

HHI NEC (Il R 3255 Bell 40 bR,
MY NEC MEAE NEC, #EED, BiR2 Y, A
g, A A P I a o A SR A LB (%
T T A, DI A e & A R s
THALIE 22 LA B 2 A WL T M L, T NEC
(S W) S BARSE IR R B, I X R R 26412
FHN Wi FARIGAE M FEE R A, W—RIE AT
BHPE A B, WI7E RN 48~72h Z N4F 6~8 h & # .
AP A TE T Y NEC %4 s F AR 4 4E 9
PRIty P, Heida 45 " AFSE R, NEC BBkss
(Bell 4384 11 b LA L) L% CRP 7KF L FHY
T 5 P A8 PR S IEAH G . Houben %5 PR H
67 19l NEC B 247 F ARG 97 # LI CRP 2R 73.1
(23.2~232) mg/L, ABFFE /R, BITFERHEN
CRP 7KFXF T NEC & A=A AR LA ol 8, f
H: cut-off {E24 19.1 mg/L; IRYTHTFNA YT 5K H 1)
CRP X NEC FAA WM, el cut-off {H551
H14.6 mg/L, 429 mg/L, 27~ CRP 7] GEAE N T Y
NEC %A= X FAR T A ML 2485, 5 SCk—2L,
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