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(WE] a« HiePhHRanEiassRRERE (NETs) 52525 (MDR ) PRS0 T2 B TR sgm . &
sk PEPR 171 GIEAEM A B, 0 MDR 4 (n=86) Hinon-MDR #H (n=85) . [LEPHLLBH —MIGKZOR, LI
PR/ . R Kaplan-Meier J5 721 Cox Lt 8] XU AU 43 Hr 8 il 2 £8 25 (0 2B AE R Fn Tt [ 7. 4 % 5 non-MDR 4
#H1t, MDR 41 NETs. SOFA ¥4, APACHE Il ¥4 3 & (P<<0.01) . NETs 45 SOFA 7143 (r=0.202, P=0.008) .
APACHE 11 43 IEAR S (#=0.408, P=0.001), MDR 5 non-MDR 41 5% 28 d /L7733 5114 58.48% . 84.70% ( P=0.0003 ) .
P Cox [MF43 T 7R, NETs S EAEM & B &S (HR=1.0002, 95%CI 1.000 1~1.0002, P=0.002) ; £ Cox
[ 04T s, 432 2 B il B A A7 S 52 P K ( HR=0.288, 95%CI 0.151~0.548, P=0.000 1) . ## NETs
#£ MDR &5 | B A RN A B2 h A m, SRS, B — U] ; MDR PR B TS 2%
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Effect of neutrophil extracellular traps and multidrug resistant bacteria infection on prognosis of patients
with severe pneumonia

DING Hai-ling, WANG Jian-li, XU Fei-xiang
Department of Emergency, Zhongshan Hospital, Fudan University, Shanghai 200032, China

[ Abstract | Objective To explore the effect of neutrophil extracellular traps (NETs) on the multidrug resistance (MDR)
bacteria-induced severe pneumonia. Methods A total of 171 severe pneumonia patients were enrolled and divided into MDR
group (n=286) and non-MDR group (n=285). Clinical data and biochemical indices were compared between the two groups. Kaplan-
Meier method and Cox proportional hazard model were used to analyze survival rate of patients and predictors. Results Compared
with non-MDR group, the NETs level, SOFA score and APACHE 1[I score increased in the MDR group (P<<0.01). NETs level
was positively correlated with the SOFA score (»=0.202, P=0.008) and APACHE 1l score (»=0.408, P=0.001). There was
significant difference in survival rate between MDR and non-MDR groups (58.48% vs 84.70%, P=0.000 3). Univariate Cox
regression analysis showed that NETs affected prognosis of patients with severe pneumonia (HR=1.000 2,95%CI 1.000 1-
1.000 2, P=0.002). Multivariate Cox regression analysis showed that grouping was the independent prognostic factor for survival of
patients (HR=0.288,95%CI 0.151-0.548, P=0.000 1). Conclusion NETs increase in patients with severe pneumonia induced by
MDR bacteria, which may be a factor influencing the prognosis of these patients, and patients with MDR bacteria infection had worse

prognosis.
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% ® i 2§ ( multidrug resistance, MDR ) & 5|
i %) HE A il 98 ( severe pneumonia, SP) J& ICU
R H UL R P 2R e 5 s 1A L E R I B O TE 2
— BRI, AN BN AR E
RERERRLEAAE (MODS) ', WGy RIXE. 1AYT
JAAK . FETRE, TR AR A &
A SR T B AR B R T BRI
50%~60%, J& ICU B FHILT ) EEFAH, Higst
RKBEHUE RN KB RS,

Pk kL 4 i R A AR B B (neutrophil
extracellular traps, NETs ) J& "Mk 40 g SR 70 ok 47
TR UM AR RG2S | B RS iU AR 4544,
FAI R T HR MR A ) 2 — TR BR R, Rl ZE A4
PO RICA T, S GPURGREERIES o T4k,
ZIRESE Y @R, NETSs 558584 5t b ) it
FHOCEIR ) KRR TR, $ o G T it 3o vy
B FyG YT B B2 S {HU2 HAv#E WL ¢ T MDR
5 SP 8 NETs 7KV 2048 i AH S HGE -

PR, ASBIF 9 400 5 43 BT i 28 R 3 2K NETs
K, HRVT NETs 51228 3 Is 7™ s e B2 M s
MIEFR, MNIMCAIZZE BF AR NIRRT B . st
BT RERASPEAL AR 25 iR i S % |

1 #REFE

1.1 —f%A 4 SP i MDR #5144
2530.8% ", 21/i% 10%, MDR B|#fY SP it
FEAC & N K F 30 i, R 2= 29 A 109 £ SP
B RIS PEGN A 2020 4F 11 H % 2022 4F 8 H
R B RAAME P IR R 22 HIE P E A2
I b5 ¥ 22 R W 171 461 SP AR 35 1R i B 58 X 42,

Hop v 126 0], Lk 45 B, AEIY 12~92 &,

FF (65.72£16.17) %, 43 MDR 4 (n=86)
Flnon-MDR 4 (n=85) . SP 4k (i & B A 4t
IX ARASERT 26 12 Wi AT 45 1 (2016 4ERR)) 1 ig
W MDR BRYLAR I 8 1 57 b il v e ik 245 i 2

B, B 3 Ky Erh = | AT AR
U HERRERAE . (1) FEAE AL,
W2 R GUIER Y . MRy . MR . W IRIE
Gy R LU, (2) JUEE D RE R
OTRHERSE . MR RGN . WM REER. &

WFFEARAT A BEAE B2 5y 2> il (B2020-016) , J
AN RO E M RE .
1.2 MEFeAc R B E IR IRk e =
Tebs, AR, Bl FEALEER (COPD/HE IR
W) . E 4% (white blood cel LWBC) |
Pk 41 i9 i 43 Hb (neutrophil percentage, N) |
F 5t Ay B O iy F 4 (sequential organ failure
assessment, SOFA ) ' | Z 4 A= 3 5 18 1 fa F
P 43 & 4t 11 (acute physiology and chronic health
evaluation 11 , APACHE T ) 4" . C M
( C-reactive protein, CRP ). [#%52% J5( procalcitonin,
PCT) | Jilst iAo M 20 R . 28 d AR A7 3055
1.3 NETs#ml  Frf B H AR 1 K ahHca i
7mL, £ &P R (EDTA) $i#E, 1500xg %
M0 10 min, K RIS 2R EOE T,
1 500X g 5 ¥ 250> 10 min, HU_F 3 B 3545 1 75,
- 80°CLRAFA H

T 7 ¥F UiF 2 DNA (circulating cell-free
DNA, cf-DNA) J& A % Sz M NETs /K ~F K [a] 42
ML AR LAk R NETs K P R
Quant-iT™PicoGreen™dsDNA Assay Kits-dsDNA i
MPXF £ ( Thermo Fisher Scientific ) , 5 ILIf i B
5T, ZEERE 215 of-DNA K-,
1.4 St Fd Fra8da R R 4.2.0 bt
11500, HeZF e U x+s #i38, dln] b Bk A ¢ 56
B S AR Ll n(%) ik, 4R LR T R
55 5%, Fisher K& 8K 35 . T A K 9 34 S XU, R
Pearson A P A 50K I 32 2 A% fa: (A A OCHE . SR
Kaplan-Meier A 77 470 M 32 105 R AP, IR
log-rank f5 S0 AT2H A LLAR . SR H] Cox BE A5 U A5
RIS HTAAE R 2, R AR S A 80 1 2 il 5 B i
HEN] (AIC) #iE Cox [MIIHZ KRR, KK i

(o) 4 0.05,

2 # R

2.1 ARALTH R (F1) B8 MDRA
Flnon-MDR A & PEG . 4F Y . A% ( COPD
oK ) . WBC, N, CRP, PCT 2 7 L4 iT
2% Y ; MDR 41 SOFA iF-4%. APACHE Il 4%,
NETs 7KF-5 T non-MDR 4 ( P<<0.01) .
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#&1 MDR 45 non-MDR AlGFKIEIRELE

i MDR 41 (n=86 ) non-MDR £ ( n=85) PeAl] PAE
Fs % 65.00+16.96 66.45+15.40 - 0.584 0.600
MBI H /%) 67/19 59/26 1.591 0.207
COPD( B /%) 20/66 23/62 0.328 0.567
BIRIR (5 40) 10/76 13/72 0.494 0.482
SOFA P43 9.50+4.21 7.6643.55 3.087 0.002
APACHE I 343 24.4046.74 17.58+6.15 6.907 0.001
WBC (X 10°/L) 12.28+7.21 11.354+7.21 0.833 0.401
N/% 85.88+8.74 83.81+13.26 1.218 0.230
CRP/(mg*L ") 177.25+162.38 165.25+158.62 0.489 0.626
PCT/(ng*mL ") 189.45+1616.10 14.514+29.11 0.998 0.318
NETs/(ng*mL ") 6342.93+2 642.34 3152.65+1364.53 9.936 0.001

22 R F A MDRY HEEH I 4B 86tk
MDR, H P # 2BHMER 134k (15.1%) , ¥ N4
WO AR S PAMERE 73 Bk (84.9%) , f
RS R EhFT T 36 Bk (41.9% ) | 4 SR8 A B
16 ¥k (18.6% ) . MR ik A% 14 ¥k (16.3%) .

W SR A IR 7 PR (8.14% ) . Non-MDR 4
B I3 BT 80 BRI I AA, Forb o 22 PV 16 BR
(20%) , E4H W EOHAKE 4k (5%) . K
PAERTE 4 ¥k (5% ) . i REEERTA 8 #k (10% ) 5

H2 AT 58 ¥k (72.5% ) , fUIEHISHE AN 8
B (10%) . KIARATE 8 ¥k (10%) | FliERE
MAFPE 8 K (10% ) . MR S EAAE 16 £k (20% ) .
S NS IE 18 K (22.5% ) 3 HIH 6 ¥k (7.5%) ,
Bk A SR

23 NETs 5 SP L tbils RIGAR GG AR K 5T 4

1.00 psees
0.75¢
& 0.50¢
H
0.25¢
— MDR#]
- - non-MDR#
0.00 8 1‘2 1‘6 2.0 2.4 2.8
A N2 I A /d

MDR4 86 84 81 72 67 61 56 49
non-MDR41 85 84 80 78 75 73 73 72

B (F2) R NETs 5 SP £ #1Y SOFA PE4) .
APACHE Il 3 43 1E # ¢ (P<<0.01) , H54E %,
WBC. N. CRP. PCT JoAH KA,

&2 NETs 5 SP Hfttlif RIEHRAIEX D7

2 r{H PiE
AR - 0.023 0.764
WBC 0.05 0.514
N 0.039 0.605
APACHE Il 43 0.408 0.001
SOFA 145 0.202 0.008
CRP 0.012 0.864
PCT - 0.035 0.651

U N H

2.4 A G54 Kaplan-Meier A 77hgk (1)
7k: MDR 4 5 non-MDR 4 i & 11 28 d 4 77K
5 h 58.48%. 84.70% (P=0.000 3) ; % & MDR
IRIFFLE R A, K WA AR 2R TG F

100 (e

,,,,,,,,,,,,,,,,

0.75}

& 0507
i‘_

0.25}

0.00 8§ 12 16 20 24 28
i)/

13 36 33 28 25 22 20 18

216 17 16 12 11 11 10 10

3 7 7 7 7 7 71 6 3

413 11 11 11 11 10 10 9

S 14 14 14 14 13 11 10 9

B 1 Kaplan-Meier 477 %k
A SR AR, P=0.000 3.B:MDR 4, P=0.645; 1 : #fl SR SIFT 5 5 2 - HLRAB A ER 5 3« W 27 2875 B LU 1RT 5 4 - S B (0 f) 2 Bk

B3 5 Bl e A

2.5 SP & &4 A &6 Cox ots] R AE A Fm] P
HZESHT (F23) HRx: NETs FI4MH 500 B WS

(P<<0.01) ; 4 NETs LA 1 000 3 v oo i — 2
M, RINETs & FFF 1000 1%, HEHET G2
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T 16%. BHTA R EN AL ZRA, Jf2KH AIC
i, RERILLMERR, 155/ AIC (463.32) HY

PR, ZE 8L (2 3) WoR: 4320 Fl SOFA PE43 2 SP
B AAER S SRR R (P<0.05) .

Fz3 SPEELEFEMN Cox BEFSHT

29 LS ZHEM
= PAE HR 95%CI P{H HR 95%Cl
4340 ( non-MDR 41 vs MDR 41 ) <0.001 0.328 0.173~0.620 0.000 1 0.288 0.151~0.548
PRI vs B) 0.777 0.910 0.473~1.749
ARy 0.401 1.008 0.989~1.028
SOFA 0.118 0.946 0.882~1.014 0.0190 0.923 0.853~1.000
APACHE Il 0.952 1.001 0.963~1.041
WBC 0.688 1.008 0.968~1.050
N 0.449 1.012 0.981~1.043
CRP 0.314 1.001 0.999~1.002
PCT 0.149 1.000 1.000~1.025
NETs 0.002 1.000 2 1.000 1~1.000 2
NETs (X 1 000) 0.002 1.161 1.058~1.276

AIC i, AIC=463.32.,

MDR & 77| 2 ) SP HA7 58 1 &0 3 B
R, MR NE Z%, ISR
ABFFE R, MDR B5IE SP i) UL 54k
ZBAYERE, ARG EE R B G IE U E R IR
J7, {H MDR ZH 1 28 d A= 47 AL Ny 58.48%, kT
non-MDR 41 (84.70%, P=0.0003) . A L/3H
PUIIEZE SP, ITHEAT AR T B A i R 1%
TR IRl
VE R T4 S e RGERIRN AN, ok 2 i 2
A SR A AR AR S — B B R TPk
AN E BRI 3 A AR, A M
TR AR NETs. NETs S Yt €0, T 2F 4t 5 JURL A7t
A AL R IR & T R PR S5 4, T AE4m g At
AT RIEANH, S EIAGREERE" . BURA
B AN [F] R AR O RN R A L A,
R AE Ry /N3 7 i iE A% 3 8 11 b1 (high-mobility
group box 1 protein, HMGB1 ) il i #.42% B W5 241 iy
PRI, 2 S5HUREBIE RN Y i shy s
FW, NETs i i O I 2 i Rk & 2 IR 8 1A il -1
(caspase-1) WA P T AL T E ELR AL T,
B NETs 38 i3 3K 5 HMGB1 15 {L g IR AL 287 1)
ZAA (receptor for advanced glycation end product,
RAGE ) Il J1 8 AU 5 Sead i, TR
TR ISR A B, fe s FE T/ IMATE i Al

caspase-1 ififb, A FEEVELNMAET. . NETs 1F
R e it S R S P i S g o R
PIBTBAE R, WA AR 2R AR, 524
PEB . SECSPAPER . EURE . . AR
TIAE g —HE XTI 61, NETs £ (14 75 11 i K 40 i b
ZH AR A AT AR L P R A LR R A, T
B AT A Ry WA 1) 1 B 7 D SR JBCH A LR A 2 248
BT, FEA SHSMRE R

AWFFE, MDR 20 NETs 7K *F & T non-MDR
4H, $&/5 NETs o] G5 2 i i AL AR OC, T2k
B i NETs Rt 2180, Ry frbs,
T ZEi 250774 . APACHE 11 ¥4l SOFA
PR, SP WS 25, AWFS BN, NETs 5
APACHE 11 if4}. SOFA P¥43 1IE4#H 5, #27~ NETs
AR PEAl SP ™ B AR B 1Y G A b BRI Cox
53 # i 75 NETs 5200 SP & 1Y if5 ;s 2 &R Cox
Sy M LSRR SE NETs S 820 SP AR 35 A= A7 (1 4 57
%, 1B %W 75 SOFA V¥ 43 2k 52 Wi SP &8 & AE 77 1Y)
Mz &, i NETs 5 SOPA 343 TEAH &, AfHEFE
BRASWESEGE TR AF, A5 B KR AS 5 i — 20 W]
NETs X SP £ 3 F fe i) S0 408

25 LTk, AWF5E &L, NETs 7€ MDR %5
() SP R h i 2 T, g R E AR AR, SRR
1 R B W NETs 4 Bl T IFAh %2 535 10 S RiE S o7
PR AR RS, DTG S R AE R A 2 1
PEA TR IR YT, SRR R E WS, A
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