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C- LR H (CRP) | FEFSZER . MR IRZE I F -0 2 IEH 5 (435 r=0.166, 0.168, 0.275. 0.181, 0.173,
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Significance of neutrophil extracellular trap and its markers in the early diagnosis of
community-acquired pneumonia in children

CHEN Dan, YANG Xiao-Lin, SHEN Zhao-Bo, SUN Xiao-Min, GUO Qing, REN Yan-Hong, ZHANG Guang-Chao.
Children's Hospital Affiliated to Zhengzhou University/Henan Children's Hospital/Zhengzhou Children's Hospital,
General Internal Medicine, Zhengzhou 450000, China (Sun X-M, Email: sunneyIminmin@163.com)

Abstract: Objective  To study the significance of plasma neutrophil extracellular trap (NET) and its markers
in the diagnosis of community-acquired pneumonia (CAP) in children. Methods A total of 160 children with CAP
were enrolled as the CAP group, and 50 healthy children were enrolled the control group. According to disease severity,
the CAP group was further divided into a mild CAP subgroup with 137 children and a severe CAP subgroup with 23
children. According to the pathogen, the CAP group was further divided into a bacterial pneumonia subgroup with
78 children, a Mycoplasma pneumonia subgroup with 35 children, and a viral pneumonia subgroup with 47 children.
The levels of plasma NET and its markers [antibacterial peptide (LL-37), extracellular free DNA (cfDNA), and
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deoxyribonuclease I (DNase I)] were measured. Receiver operating characteristic (ROC) curve was used to analyze the
value of each index in diagnosing CAP and assessing its severity. Results Compared with the control group, the CAP
group had significant increases in the levels of NET, LL-37, and cfDNA and a significant reduction in the activity of
DNase I (P<0.05). Compared with the mild CAP subgroup, the severe CAP subgroup had significantly higher levels of
NET, LL-37 and cfDNA and a significantly lower activity of DNase I (P<0.05). There were no significant differences
in the levels of NET, LL-37, and cfDNA and the activity of DNase | among the bacterial pneumonia, Mycoplasma
pneumonia, and viral pneumonia subgroups (P>0.05). In the CAP group, plasma NET levels were positively correlated
with white blood cell count (WBC), percentage of neutrophils, and serum levels of C-reactive protein (CRP),
procalcitonin and tumor necrosis factor-o (#=0.166, 0.168, 0.275, 0.181 and 0.173 respectively, P<0.05); LL-37 and
cfDNA levels were positively correlated with WBC (7=0.186 and 0.338 respectively, P<0.05) and CRP levels (+=0.309
and 0.274 respectively, P<0.05); the activity of DNase I was negatively correlated with CRP levels (r=-0.482, P<0.05).
The ROC curve analysis showed that NET, LL-37, cfDNA, and DNase I had an area under the ROC curve (AUC) of
0.844, 0.648, 0.727, and 0.913 respectively in the diagnosis of CAP, with optimal cut-off values of 182.89, 46.26 ng/mL,
233.13 ng/mL, and 0.39 U/mL respectively, sensitivities of 88.12%, 35.63%, 54.37%, and 91.25% respectively, and
specificities of 74.00%, 92.00%, 86.00%, and 76.00% respectively. In the assessment of the severity of CAP, NET, LL-
37, cfDNA, and DNase I had an AUC of 0.873, 0.924, 0.820, and 0.778 respectively, with optimal cut-off values of
257.7, 49.11 ng/mL, 252.54 ng/mL, and 0.29 U/mL respectively, sensitivities of 83.21%, 86.96%, 78.26%, and 95.65%
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respectively, and specificities of 78.26%, 83.94%, 76.64%, and 56.93% respectively. Conclusions

Plasma NET and its

related markers have a certain value in diagnosing CAP and assessing its severity in children.

[Chin J Contemp Pediatr, 2019, 21(9): 868-875]
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E14948h ) 2 3% 1 LL-37 AR s RITGRGTIR
Jifg B E 3% DNase 1 161
1.4 FHIHESZN

KH SPSS 17.0 ATHURAN . S IES A Y
TGRSR + dRifERE (Rxs) Ko, MZHE
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tt (N% ) . RBC, CRP, PCT, TNF-a 7K *F ¥J &
XA, ZRAFRITEE X (P<0.05) . BE
CAP W4 ML & CAP WAL A 4F#% . #Eo. RBC,
PCT. TNF-0 25 5% 48 i 2% & X (P>0.05) , {H
#JE CAP W4 WBC., N%. CRP /KX @ TRE
CAP W4, ZRAZITFEE X (P<0.05) . 4
PEMl 2 2H | SZ I AR it 5 STV 2H s = 4 il 4% 7 41
[B] 4F % . PE . WBC. N%. RBC, CRP, PCT,
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F1 CAP AMITEA—MHE LK LI EIEFRILE
AR S 4]
5 A ﬁgﬁ Zﬁ&g 2t P

RIS (s, %) 40+0.9 37+12  1.702  0.090
PRSI (5 1 L, i) 26/24 87/73 0.067 0.796
s LA SR [(17] )%

MEEE - 78(48.8) - -

ALY - 35(21.9) - -

TR - 47(29.4) - -
WBC (x+s, x 10°L) 6.0+13 9.7+2.1  12.001 <0.001
N (x +5, %) 46+9 52+11 3300 0.001
RBC (x=s, x 10%L)  3.2+0.7 58+1.1 15438 <0.001
CRP (x £ s, ng/mL) 6013 75+19 5170 <0.001
PCT (x5, mg/L)  0.069 = 0.012 0.079 = 0.011 5.489 <0.001
TNF-a (x+s,ug/l) 6112 14015 33.655 <0.001

TE: [N] Rk ;
[TNF-o] FIEIRAEIA T -0

[CRP]C- WM& 15 [PCT] FEES R i 5

*x2 BECAPIHESERE CAP A
— iR A FIAN LI =HEARbL B

B2FF CAP V. ¥ CAP I

mH Y ne137) 2y XV P
AR kx5, ) 37+12 33+1.0 1575 1.117
PRSI (51 L, B) 74163 13/10 0.050 0.823
WBC ®+s, x107L)  9.6+21  105+18 2052 0.042
N (x + s, %) 51+10 57+13 2485 0.014
RBC ®+s, x 10°71) 58=x1.1 6.1+14 1365 0.174
CRP (x + s, ng/mL) 7116 99+20 7.546 <0.001
PCT (x+s,mg/l)  0.080+0.011 0.077+0.011 1.210 0.228
TNF-o (x+s,ug/l) 13.9+14  142+19 0.877 0.382
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[TNF-o] B RSER ¥ -0,
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ﬁ 2
A (n=78) (n=35) (n=47) XIF 8 PR
AR (xxs, B 37+12 3.8+12 3.6+12 0.336 0.751
MR (5B 2, ) 38/40 20/15 29/18 2.131 0.344
WBC (x =5, x 10°/L) 9.7+22 9.5+2.1 95+22 0213 0.808
N (x s, %) 54+ 11 51+12 49 + 11 2.735 0.068
RBC (x =5, x 10”/L) 59+12 57+12 57+12 0.790 0.456
CRP (x + s, ng/mL) 7.6+2.0 7.1+1.8 72+1.8 1.004 0.369
PCT (x + 5, mg/L) 0.080 + 0.011 0.079 + 0.009 0.079 +0.013 0.135 0.874
TNF-0 (% % s, pg/L) 13.8+1.5 13.8+2.1 14.0 £2.0 0.201 0.818
e [N] PR [CRPIC- SR [PCT) FRE5 25 [TNF-af PHRIRIEH T -a,
2.2 4SpAEIM NETs RAEXFREDLLE R EXMES INPEPENT R A . SRR R W H . ik
il Jifi R L [H] NETs, LL-37, cfDNA 7K°F-} DNase |
53 BAAHLEL, CAP 4 NETs, LL-37. cfDNA EHERZE T TG E L (P>0.05) , WLk 6,
IKFREIEN, DNase i RERAT (P<0.05) ; NETs 45 LL-37. ofDNA £ IE A 3¢ ( 43 Jl

H O CAP W 20 NETs. LL-37. cfDNA /K F g & r=0.502. 0.497, P<0.05) , 1l DNase | 14
T2 CAP W41, DNase I 161 5 5% Fi% R A (r=—0.458, P<0.05) , VLKl 2~4.
CAP WA (P<0.05) ., W 4~5, K 1,

MPO DAPI Merge

XT 2L

CAP 4

1 EXRLEESRMIMNE M NETs 7KF (200 ) i FH 4,6~ kAL -2- JEIEMIE (DAPI, (0 ) dhfT
DNA Jefa, DIBEEAbEE (MPO, 45 ) $E4T NETs Jet, DAPI I MPO FEUL ), i i e 98 % WA BE Il NETs iy AR Xt

POCIREL
%4 EMAS CAP A NETs RABEAREMAT b %5 M CAP IASERE CAP T4 NETs &
(32s) HXREIATLE  (Fe0)
. NETs 2606 LL-37 c¢fDNA  DNase | . NETs %% LL-37  c¢fDNA  DNase |
ZH 3 1 ZH 5 1
an - o R (ng/mL) (ng/mL) (U/mL) AL b JEERE (ng/ml)  (ng/mlL)  (U/mL)
XPREZL 50 168+42  35+10 202+31 0.45=+0.11 B CAP WA 137 219+38 39+11 228+40 0.30+0.09
CAPZH 160 23048 42 + 13 236 £46 0.29 £0.09 HE CAP W4 23 295+51 6110 286+52 0.22+0.05
t{H 8.146 3.372 4.878 10.385 t{H 8.393 8.959 6.218 4.149
PA{H <0.001 0.001 <0.001 <0.001 PA{H <0.001  <0.001  <0.001 <0.001
e [NETs] rfrHoRs g i i AR BB s [LL-37] BUBK <37 e [NETs] Uk 2 i pa S WUIRBE B [LL-37] $UE ik -37;
[cfDNA] 1515 DNA; [DNase T JDNA g1, [cfDNA] 14175 DNA; [DNase T JDNA g1,
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R 6 AEREMEITE NETs RIBEREWKTELLE

(xxs)

NETs 7%¢  LL-37 c¢fDNA  DNase [

43 FeHEE  (ng/ml) (ng/ml)  (U/mL)

%

MBI R T4 78 230+50 43+ 14 238 +492 0.28 +0.06
RGO 35 23141 43+14 24345 0.29+0.06
SRTEMENG AL 47 229+£39 3911 227+42 0.28+0.05

FAH 0.020 1.492 1.307 0.417
Pl 0980  0.228 0.274 0.660
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s
=§ 200
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ot
CAP 41 NETs 5 WBC. N%. CRP. PCT,

400+

300
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P<0.001
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B 3 CAP @A5MEM NETs 5 cfDNA 7k 48 % 4547 E

400

300
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Y=-395.5X+343
r=-0.458
P<0.001

NETs 28 G0

100 -

0 T T
0 0.1 0.2
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B 4 CAP #A5MEIM NETs 5 DNase | &4 x5 E

TNF-0 & 1F A ¢ (P<0.05) ; LL-37. ¢fDNA 5
WBC. CRP % IF #H % (P<0.05) ; DNase I 7§ 1k
5 CRP E1/MAH% (P<0.05) . W#HE 7,

&R 7 NETs RHEXtrEMS CAP AlRistrEXES

NETSs LL-37 c¢fDNA DNase |
E=0an
rfH P1H r i P r{H P1H r e P1H

A 0.118 0.138 0.009 0.905 0.017 0.816 —-0.095 0.112
WBC 0.166 0.036 0.186 0.018 0.338 <0.001 -0.875 0.383
N% 0.168 0.034 0.026 0.747 0.034 0.647 -0.116 0.245
RBC 0.152 0.976 0.070 0.381 0.078 0.279 -0.118 0.237
CRP 0.275 <0.001 0.309 <0.001 0.274 <0.001 -0.482 <0.001
PCT 0.181 0.022 0.083 0.277 0.037 0.609 0.035 0.727
TNF-a 0.173 0.002 0.099 0.237 0.112 0.166 0.186 0.065

e [N%] PRI E 4 L [CRPIC- IO [ [PCT] BRA5Z 5 [TNF-o MRS F -5 [NETs] PR i /M RRFEBE; [11-37]
PUHK -37; [cfDNA] JIAMEEES DNA; [DNase T |DNA i T

2.4 NETs RIEXIREYTE CAP Ll RiFE~E
72 TN

NETs, LL-37., ¢fDNA | DNase I & Wi CAP
M2 R AL (AUC) 435114 0.844 . 0.648 ., 0.727.
0913 (K5, & 8) ; HAEMWIES 0 182.89.
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0.778 (Kl 6. % 8) 5 HeAEMMBIE /510 257.7,
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49.11 ng/mL, 252.54 ng/mL. 0.29 U/mL; R &E /> i — 1
R 83.21% . 86.96% . 78.26% . 95.65%; 4% - L‘Ef
— BHL

Sk 78.26% . 83.94% . 76.64% . 56.93%.

—— cfDNA
—— DNase |
—— LL-37
=-=: NETs
— %%k

=
%
™
0 T T T T
0 0.2 0.4 0.6 0.8 1.0
1- RS
B 5 NETs &#EXiREW 3T CAP 2 B #r E B ROC
SHTE NETs] sk gn i s ORI B [LL-37] SR K -37;

[cfDNA] JfU#1i# 2 DNA; [DNase I ]DNA i I

0.2 1

0.4 0.6 0.8

1- R

1.0

6 NETs RiXirZEYX CAP EIEENME
B ROC > #f B [NETs] ks 40 i i 40 R B BE s [LL-37]
UK -37; [cfDNA] JfI#Mi#2 DNA; [DNase 1 |DNA 1 .

& 8 NETs. LL-37, cfDNA % DNase | ¥t CAP 28 K& &= =R ERNHmMME
~ ; : R P P
15 R AUC s el Coor MR RERUNGE BIERUG
(%) (%) (%) (%)
NETs 0.844 0.621 182.89 88.12 74.00 90.97 65.45 <0.001
CAP 4 LL-37 0.648 0.276 46.26 ng/mL 35.63 92.00 91.94 30.41 <0.001
- cfDNA 0.727 0.404 233.13 ng/mL 54.37 86.00 91.67 36.84 <0.001
DNase [ 0.913 0.673 0.39 U/mL 91.25 76.00 92.31 70.37 <0.001
NETs 0.873 0.615 257.7 83.21 78.26 42.86 95.76 <0.001
LL-37 0.924 0.709 49.11 ng/mL.  86.96 83.94 46.51 97.44 <0.001
T CAP W41
¢fDNA 0.820 0.549 25254 ng/ml. 7826 76.64 35.29 95.41 <0.001
DNase | 0.778 0.526 0.29 U/mL 95.65 56.93 6.73 71.43 <0.001

L [NETs] R AR AN FARBEBE; [LL-37] 500K -37; [ofDNA]BZAMIFES DNA; [DNase | ] DNA B 15 [AUC] HZE TR

CAP J& LB & WA RN Z —, TATIN
AR B IR, CAP BN & b E K IL#E S
TR KRB, SET AH s L SIET AR
15", ARG E X LE CAP YR W #52 Wi 11
TE—EMERE , RS CAP HH R IS - bR,
XFF LI CAP & Ko il 7™ AR B 1 S iz W
TRYT A HEIR R L,

Hh R 20 A D [ A G 2R 4 Hh B U
AL, REMSTE ST S A IR S0t Ak okt A M4
M AAR, TEE 2 0 KAk s 5 Ak e b & 4%

KAEAE . G B rp R A i A 5 AL ] 32 2
BRI A R R B, BRSR R, ks
£ L R 815 7F L SN 1 b % T ) o R R B 11 26 K
(RS RE, B NETs, AR, &ZEPiai
BUBERINE, S PR 20 A T O BEL L SR A
FERLAA P 0BT 20 b 4 i S A<
WA AN SR, R B AS Ty B A T IR R
Peit) kA R iR EZAEH, B NETs 7EH A A
WRAEHIHLSI B A AR . RS A B, NETSs
55 250 [ B G2 T RN A RE P it e A o 1Y
Hh R AT B R SR AR T S, 3l R R
HE DNA. HEM . HAMEAPUR L A NETs
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By Clq AT g —20 S vh MR A0 i 2 AR FER AL,
PR 20 NETs JE R,  MITIE B AR AE R 473 1) 2%
PEAGEER, L, NETs LAl GBI ZURIEH. e
BFFRIESE, NETs 7EZERR ST R . REMELIHE
B P h L B, 5 A BPUIE A %Y,
AT KB, CAP 2140 Il NETs 7K - 00f B2
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