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BE: (B HUHNE MR AN E B (neutrophil extracellular traps, NETs) % & X0 & AR A 8 & AR5 il 28
Iz E. [F73E ] BRI 2019 4F 1 H—2022 4F 2 HTEARREHT FARIGITHY 57 BIEEHRa I B E, WEHARR R
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B 57 flE T, AR 19 6], 5 333%; KELEMMK 38 H], 5 66.7%, HHNELRKEW: FRAMNE NETs H75E i
M I A AL W - B 4 B BR (myeloperoxidase— deoxyribonucleic acid, MPO-DNA) [(6.5%2.0) ng/ml vs (3.6+0.7) ng/ml, P<
0.05]. F M/ E AN L (neutrophil to lymphocyte ratio, NLR) [(6.7+1.9) vs (5.8+0.9), P<0.05] F1H:/ibk EL A M /M b (neutro-
phil to lymphocyte and platelet ratio, N/LPR) [(6.7+2.0) vs (5.4+0.8), P<0.05] 3] % 3 25 TR 46 40 ; i W 26 i) vt (o 4 e . ok L 4
WA I/ 25 F BTGt 24 L (P>0.05) o #AR M4 H s . A I NETs (OR=7.289, 95%CI 1.980~26.836, P<0.05) F
NLPR (OR=2.087, 95%CI 1.005~4.333, P<0.05) “NAJ5 i & Ko A= AL fa ks &R o 32108 TAEFRE (ROC) Z#r iR, 4hE
It NETs i 4 A J fifi 28 19 # 28 F 1 #1 (area under curve, AUC) 4 0.892, A ERWTE N 4.2, RWE N 84.2%, FFRE N
76.3%. WAL SHT o, SME ML MPO-DNA & f:=4.2 20 B H ARG i 5 & AR W E S T NETs & i#<4.2 41 (64.0% vs 9.4%, P<
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Pr B ARG IR B BIHA E Lo
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Diagnostic significance of neutrophil extracellular traps for postoperative pneumonia in elderly patients with hip fracture /
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Abstract: [Objective| To investigate the diagnostic value of neutrophil extracellular traps (NETs) in peripheral blood for postoperative
pneumonia in elderly patients with hip fracture. [Methods] A prospective study was conducted on 57 elderly patients who underwent surgi-
cal treatments for hip fracture in our hospitals from January 2019 to February 2022. Based on whether pneumonia developed after surgery,
the patients were divided into two groups, and univariate comparison and logistic regression analysis were performed to search the indepen-
dent risk factor of pneumonia. Furthermore, significance of the risk factors used for predicting postoperative pneumonia was evaluated. [ Re-
sults| Among the 57 patients, 19 patients (33.3%) were diagnosed with pneumonia, while the remaining 38 patients (66.7%) were of non—
pneumonia. Regarding univariate comparison, the pneumonia group was significantly greater than the non—pneumonia group in terms of
blood plasma myeloperoxidase—deoxyribonucleic acid (MPO—-DNA) that represented NETs [(6.5+2.0) ng/ml vs (3.6+0.7) ng/ml, P<0.05],
neutrophil to lymphocyte ratio (NLR) [(6.7+1.9) vs (5.8+0.9), P<0.05] and neutrophil to lymphocyte and platelet ratio (N/LPR) [(6.7+2.0) vs
(5.4+0.8), P<0.05], although there were no significant differences in neutrophils, lymphocytes and platelets between the two groups (P>
0.05). As results of logistic regression analysis, the peripheral blood NETs (OR=7.289, 95% CI 1.980~26.836, P<0.05) and N/LPR (OR=
2.087, 95%CI 1.005~4.333, P<0.05) were independent risk factors for postoperative pneumonia. Receiver operating characteristic (ROC)

analysis showed that peripheral blood NETSs predicted postoperative pneumonia with an area under curve (AUC) of 0.892, optimal cut—off of
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4.2, sensitivity of 84.2%, and specificity of 76.3%. Subgroup analysis showed that the incidence of postoperative pneumonia in patients

with peripheral blood NETs =4.2 was significantly higher than that in NETs content <4.2 group (64.00% vs 9.4%, P<0.05). [Conclusion]

The increased content of NETs in peripheral blood is a risk factor for postoperative pneumonia in elderly patients with hip fracture. Monitor-

ing the content of NETs in peripheral blood is significant for the prevention and treatment of postoperative pneumonia in elderly patients

with hip fracture.

Key words: elderly patients, hip fracture, neutrophil extracellular trap, postoperative pneumonia
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IR KA N R A . A M Brinkmann 7£
2004 FRRIL NETs J&, KitBE5E8 78 NETs 151
i RO R e I e B vh by i EAE ]
UTAERTFERBT, NETs A2 55 i B i i R B 2%
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k. 2T E e (total hip arthroplasty, THA) #ll
B3k B (hemiarthroplasty, HA) 73 F S ZMA
B MUY L 12 em, RRYIFFRE MR 2 F4A
21, WA R SR, Bl o) B e LAV N LS
%, WEERFT, Hr s bUIRsM el s, i
KA, BUBBEE IS/ T L7251 em AR
B, ATHAEBeE MR A (HA) B8 AR
Ml 1A 4 (THA) o JBCR 3T 3 B HERE N €T (proxi-
mal femoral nail anti—rotation, PFNA) RHAE5| KA &
S0 F PFNA WREEAR, f@EEoME, BANE 15°,
MUNBAERATE LR, KRIFTISHT 1/3 I A
B, JHE EAGEKEN T, JHRICE AL
BRET . Cui S R E T A
L4 Ak

IR B HEARGHT 3 d AP IR LS H (neu-
trophil, NEU) . K EL 41 ffg 45 X} {5 (lymphocyte, LYM)
AL/ NI (platelet, PLT) fU5EEL, 1158 NEU 5
LYM B EEfE  (neutrophil to lymphocyte ratio, NLR) #
NEU 5 LYM F1 PLT H.{E (neutrophil to lymphocyte
and platelet ratio, N/LPR) . iTBEAXS XK EREE
By i 5%, Bl NLR= (NEU/LYM) , N/LPR= [(NEU x
100)/(LYMXPLT)]. FrA ORISR ARG 3 d N 22/
ACIERS

IR A ARSS 3 d WRYSMNERRIK IR AT, R
FHRATC Lo i G I 471 ) 352 A5 3 S A il — ot S A
¥ R (myeloperoxidase— deoxyribonucleic acid, MPO-
DNA) &k U3 NETs K 0 BfRJ5 k. MPO
g BEDUIA M BL 96 FLANMERS TR, IR UESR . B
Ml UEEE IASNEIMIEbRAS, IR E 2 h, Ve
J5 A BRAR 3o S A A EEC 170 DNA B 5 B 4T 1A
(DNA-HRP), ZJRIFFH 2 h; PEIRJGHIA ABTS,
HERIEE 1 h J57E 405 nm Ab AT WG B (Aus)
{H.
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R SPSS 22.0 BAFREA TR B o THEEBURLLA
X s 3N, GORMEIEASMEI, dH R E R
SEFEA eR S ARIERS AR, SRITERFIRG S . 114
FORER R Ir i e sk Fisher KWK . >R Spearman
M5 T A1 JE 1l MPO-DNA £+ . NLR Al N/LPR 5
AR BT R AR ST I A S A A, LU A il
RAWA R, HABGOR y A2 T Zr 2 KR Z M
Ho DIl AR &, A7 MBAH A3 1Y 52 10
TAEHFNE (receiver operating characteristic, ROC) il
L. LAP<0.05 hZESRAGH R L.

2.1 ImIREER

AL 5T B, Ho R4 19 4,
ii 33.3%; RN R4 38 B, 5 66.7%. FEMING S S
B, B 5 14 515 il R & AR RIS 3~7 d,
Ty (4.524.6) do Frfifilisk A 2 AT . B
YLEEXHEIRIT IS, YIRS S, Jot E ST
BH, WARTATERERDE.
22 AR E ST

FRAJE £ AR5 R A R A Il 980 B3 4y ARl 2 41
o4, PRALEE PR A Rk 1 fos: ™
HABEARS . PR RO s SERESE (R
JE MRS AL R ) . BT ERAL (R, BT
) . ARAGAERBERE . FARER (THA, Kf k&
. PENA) . 2B RRIE . T H)FIA A o iy 22
SELG R (P>0.05), SAEMIRAAMEL, il
e 4 B AN I MPO-DNA &+ . NLR HI N/LPR ‘i
FTHm (P<0.05); M4l NEU, LYM FI PLT 25 5%
Wegiitm L (P>0.05),
2.3 EEMR N Z KR E B0

PSRl R M AE &, L NETs (MPO-DNA) .
N/LPR 1 NLR iy H 22 #4743 2 K 3R 2 45 [n] 15 4y
M1, FJH Forwards conditional 325 [a] gy I, FEH8I4
KHETI N 91.2%, Z&RAFREBEAIA R (x'=9.204,
P=0.010) . Z 5 [H 50 Hr 4 R WK 2, 4278 NETs
(MPO-DNA) (OR=4.175, P<0.001) #1 N/LPR (OR=
2.087, P=0.048) AR5 i s gL & A I fa b R & o
24 BEEAEMRE ROC 5317

SRJE I MPO-DNA 7 £ T 22 4F #5345 Ir i &
ARJG % B U AL T N/LPR B F0 NLR & ; % 3 Fhg
B HZE T A (area under curve, AUC) 22 34T
Geitorbr, ShH4ERSMNE I MPO-DNA &1 AUC

& T N/LPR (Z=1.984, P=0.047) . NLR (Z=2.313, P=
0.021); 1 N/LPR 5 NLR Y AUC )22 R EEe 242
X (2=0.429, P=0.668) . LA L4554 7R 40 1 MPO-
DNA &t X} AR B 18 3 AR i 48 1) 0000 ¢ (i
H&F NLR F1 N/LPR, W3 3 Fl& 1.

xR BEREMXAABENAERELLE
Table 1. Univariate comparison between the two groups with or
without pneumonia

e 4 ARt 21

fihs (n=19) (n=38) P
WY (Y, 7 ) 73.1+4.6 70.7+4.8  0.079
P (B, Hiix) 8/11 15/23  0.849
W (151, S/ 45) 5/14 16/22  0.442
TR (B, JE75) 5/14 1325 0.164
L (51, J2/75) 14/5 3206 0.342
BRI (B, S/ 75) 7/12 1721 0.569
CER (1], /) 3/16 8/30  0.635
BYTIRAL (1], JBe B/ ¥ [7D) 15/4 27/11  0.523
ARAGEBEISE] (d, % +5) 3.2+0.6 3.120.7  0.426
FA (17, THA/HA/PENA) 3/12/4 5/27/7  0.341
ALY IRREE (1], 2/ 172 3513 0.741
FARBHE (min, 7 +5) 51.3+9.6 53.5¢12.5  0.507

AR (ml, % +5) 813.24228.1  900.0+202.5  0.149
MPO-DNA (ng/ml, % =s) 6.5+2.0 3.6+0.7 <0.001
NLR 6.7+1.9 5.8+0.9  0.020
N/LPR 6.7+2.0 5.4+0.8 <0.001
NEU (x10%/L) 6.8+1.5 6.7+1.8  0.904
LYM (x10°/L) 1.1x0.3 12403 0.260
PLT (x10°/L) 101.2£19.0  107.8+14.2  0.141
100 - — NETs
— N/LPR
80 -
— NLR
=1 T B
w60 SHLk
B
w40
204
0 - Ll Ll Ll Ll 1
0 20 40 60 80 100
155 1]

Bl 1 HU R & & A il 2R 19 ROC &l . NETs (MPO-
DNA), #EEMYI BB A IR ; NLR, NEU 5
LYM fHef; N/LPR, NEU 5 LYM 1 PLT [LfH.
Figure 1. ROC diagram for predicting the occurrence of
pneumonia. NETs (MPO-DNA), myeloperoxidase — deoxy-
ribonucleic acid; NLR, ratio of NEU to LYM; N/LPR, ratio
of NEU to LYM and PLT.
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2.5 ST F MPO-DNA #Hi<4.2 % (P<0.05); T1fii NLR=

HREHM & 1. MPO-DNA 5 58/ ROC 128/ #r i)
WA 4.2, B 57 FI& A E TR E T AL, X
WAL BB AR S Il R KA R IEAT AT, AR R
MPO-DNA % 5=4.2 98 H A J5 MR &4 R B &5

5.94 19 B E AR JE il & & A= R & F NLR<5.94 11 &
H . N/LPR=5.71 1Y 3 A5 Il 98 & A= IR e T N/
LPR<5.71 M #H , HERH s IT¥E XL (P>
0.05) (F&4).

*®2 RERMKRKEZEREELEASTER

Table 2. Results of multivariate logistic regression analysis for pneumonia or not

TiiH BH S.E. {8 Wald 1A P{E OR 1 95%CI
MPO-DNA 1.429 0.401 12.707 <0.001 4.175 1.903~9.161
N/LPR 0.736 0.373 3.893 0.048 2.087 1.005~ 4.333
kg i -11.864 3.158 14.115

% 3. MiNEREZEMKE ROC 4547
Table 3. ROC analysis for predicting whether pneumonia happened or not
T H AT E AUC {8 95%CI {8 P1iA RIEE (%) TSR (%)
MPO-DNA & & 4.20 0.892 0.785~0.998 <0.001 84.2 76.3
NLR {8 5.94 0.650 0.476~0.825 0.066 68.4 55.3
N/LPR {H 5.71 0.701 0.547~0.855 0.011 57.9 68.4
x4, MAHH
Table 4. Subgroup analysis

WiH n AJefitige ARG i 9 K 1 5 X 1E P1E

MPO-DNA % 1<4.20 32 3 9.38
18.846 <0.001

MPO-DNA & #=4.20 25 16 64.00

NLR<5.94 27 6 22.22
2.850 0.091

NLR=5.94 30 13 43.33

N/LPR<5.71 34 8 23.53
3.645 0.056

N/LPR=5.71 23 11 47.83
SREETIN AR, 5T W4 1A P 40 AR S5 X T A0 S B e

. TE

il 5% J2 B AR 5 I H WA 5 I R, TR
WA BFEIE T E B R EE Y B AN
G R A RRE , (HUE R, AT e O e v
BIET . WL, RIS FAR YT S AR
PR JG Il (BB " MR X 4l R 5%
S R A2 W il 0 ek e ) HE LA i, (H R T AR AR
S HEIRFG G R R FEOLL W R A

AT JEAT, G2 200 1 ) i e A A 2 A B B T
A SR Y R .8 SR Ll N SO (S
P R A R LR B i i 22 1 S R M e e Al
JiL, BEAE P 2 iR R YL A I B AR R A, 2
HUARE B g B2k o PR BT 2 I
PR AN B S e i S B R 2 —, W A PR i i %k
AT DL WAL A B A O o 9 B 20 R AR R e /N Y
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NLR J2 i R7 40 A -5 00k E 4 3 H 00 LU, a2 —
AP LA A AE R AT 28 0 I R FE b, 9%
o FH T JRAEPEBR BUS RO T D BRI A U S
W, NLR 76 &M E -G IF I g iy 2 i
BABENMAE . A5 ARG & Al Rk & A4
il 4 1) 2 A4 AT R HEAT T, R IR S il R
BEM NLR B m TARE MR, i ek
£ 6 A0 O A0 B R i TR R AR R . T
HIEH FEZ B0 . FARAERRWEHRT, B&
AbF R ECRES B A R B KRB E R
H R AR T MR B O I v G A R A AR R . TR
B, e JRLA A ) AR TR I B 2 AE T iR b M kA
J ) TR B AT DA Sk e A R T, AR AR R
IR EL AR M T4, MK NLR fi . Bb4h, ARBF5E
IREZ LI NLR REA% BN A J5 Ml 2 1 & A4, H T
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M E A (AUC 2R 0.650) o HoJF R 322 % &
NLR U H BRI R, K S BE RS2

I/ —FhICAZ /NI RE S 58l R AL
BT A o 0T SRR UE S 1L/ )N A A 8 38 ML AR G g2 R I
MIEEE BRI, TERZPIRI R AR R R E
BRVE 1Y, 2020 4F Gameiro %5 ' & 31 N/LPR fE
i YHUIN e B E P AT B 0 0 SR A PR AE R L 2021 4F
X AR A B 58 7R GIE 2 W 0 71 J] 1fi. N/LPR R #% F5000)
R FGIE R 28 d JRFER, HAET NLR " "0 Btsh,
2018 4F Koo ™" BYMFFEUESE, Wil N/LPR BEAS FT.Co
MEFAREERG EBOARKERIER . 5 LAV
oL, AWFFEIR & A G il 5 285 I it/ VB 50 oA
KA, B N/LPR 7R AE % 500 A J5 il 48 1
KA o HIRE IR T ERERE , Bl i /M 2B AR
FE I IE R S U/ MO RN R R, H
N/LPR FH0I & AR5 30 B A 8 AR5 il R 1Y AUC AH
0.701,  FH I e A4 8 T 10 A 0000 5 ol 3 R e S 1
Ao PRI, ol N/ZLPR 475/ G AR fef- i 19000 2 4
HEPTREARIE MR K.

NETs J&—F 10 B i & 11005 % DNA IR
J, PR A AR B A S R AR DR A 4 )
J5ak P SR, NETs &—48 “XTI817, SRR
NETs Az BUIR 2 1 iU 5 2% B DI RE 5 FIZET Y 22
JEPH Z— 22— 71, NETs 0] LIFH SRR AE 40,
fRUERAEAT BTRIREIL, AL E R MR, e
WHESRES R s et . 5 — 7 Il, NETs nf LIZ5 A i
ANBR, MBI R T, REBE M T REZEEL, S L LA
TR T B 28 R 3 1 I A PN B ML Y % A . 2021
A, Liu %5 ™ fOBF5E R, NETs A 5 80050 B4
SR URFRIK AR T A5G . ARBIFFEIE SEAR 5 fili 46 11
BEAME ML NETs & 806 0 2 m TR E AR,
Wi &b JE 1 Ff MPO-DNA 5 0% 50 AR )5 il 48 1
KA HHEHFANEE T NLR A1 N/LPR. 43 AT H &
HEELZELL RIS H: (1) SHGRTARGE Sk
TG AL, TEALRS B R R A0 M AR B NETs J7e#afk
HF 5 T s R AE B g 409 . NETs i1 Ha
Y Z2 PP B o375 S 76 PR B A e R B A P 0
T T IRt 76— 40 1 A 5 B, A il 2 2 LA
i 5 (2) NETs IRRERSHRZLARAEANNE, fEdF RAE
AR, A IFINE M H LU RAE R, T8
i S Mg 5 (3) NETs n] LIS SEL, 5
Ko, DU TR A o, &
AR 545

ZE L PTR, BAR S AT R RS S A i

NETs & it Fhim 2 Ml s g iy i b 2, WD A0 J& i
H NETs & 806 AR S5 Il B A 5 iz Wi . A
AT N/ INEEA A TR IESE , AR R, 2
Ll . REEAR BRI — P 100E
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