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R

HE: BAKRBSEERA R EERAMRME 24K-1 (STREM-1). WA AR R -252/4(sIL-2R)E
PAE LT R RS MR R . 7 EEN20194E1 H ~20214E6 5 A Br B OB AR ) LR 4 i B L,
1206, KIEXLLWIE RS NBIEM A4 (n = 75)MEREM K4 (n = 45), HEBEFEIHATEARE 2% R
FAILSOBAXT R4, DXRISWOAEIRME, SHITIRF M EE R E R EEm, SirEEish
G, W FRIGE R0 A AT K 4 (n = 65)MIRGHRE Mt & 4 (n = 55) . N X HL IO BEEE
G e T Bt 3 (DAS-ELISA) AL Il = 4 sTREM-1. sIL-2R/KF, MA %2R #F T/ERHE (ROC) #i 28 4 H7 ML IF
STREM-1. sIL-2RZEHT A JLIG & FIHSH P S AME. &R IRFMEE SR 4 LIt & 11561,

WA 2 N 95.83%; 40T It 2 4 5 40 o MMt 28 HSTREM-1. sIL-2RKFEHR®E T RAP <
0.05), ZHEE MR HSTREM-1UK-FEI B R TIRAm R A, sIL-2RKF I BAKT IR Mt R A (P <
0.05); BEE 5 REM K ZsTREM-1. sIL-2R/K-F Bl B & T X R4 (P < 0.05), EIEf # A sTREM-1.sIL-2R
KB R TR 4 41 (P < 0.05); sTREM-1. sIL-2R R BEAA U PRAt A J LI 28 R 40 5 ki ¢ B AUC
4+ 71°40.739. 0.706. 0.797, WAk HT ALt 2 A EAEMT K FIAUCS 7]°50.739. 0.706. 0.797 (P < 0.05).
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Abstract

Objective: To explore the application value of bedside ultrasound combined with soluble trigger-
ing receptor expressed on myeloid cells 1 (sTREM-1) and soluble interleukin-2 receptor (sIL-2R)
in the early diagnosis of neonatal pneumonia. Methods: A total of 120 neonates with pneumonia
admitted to the hospital were enrolled between January 2019 and June 2021. According to diag-
nosis results of X-ray, they were divided into mild pneumonia group (n = 75) and severe pneumo-
nia group (n = 45). A total of 50 healthy neonates during the same period were enrolled as control
group. Taking X-ray diagnosis as the golden standard, neonates in the three groups underwent
bedside lung ultrasound examination and etiology detection. The diagnosis results of ultrasound
were analyzed. According to results of etiology detection, they were divided into bacterial pneu-
monia group (n = 65) and non-bacterial pneumonia group (n = 55). The levels of sSTREM-1 and
sIL-2R in the three groups were detected by double antibody sandwich enzyme-linked immuno-
sorbent assay (DAS-ELISA). And their application value in the early diagnosis of neonatal pneumo-
nia was analyzed by receiver operating characteristic (ROC) curves. Results: Bedside lung ultra-
sound showed that there were 115 neonates with pneumonia, with diagnostic accuracy rate of
95.83%. The levels of STREM-1 and sIL-2R in bacterial pneumonia group and non-bacterial pneu-
monia group were significantly higher than those in control group (P < 0.05). The level of sTREM-1
in bacterial pneumonia group was significantly higher than that in non-bacterial pneumonia
group, while sIL-2R level was significantly lower than that in non-bacterial pneumonia group (P <
0.05). The levels of sSTREM-1 and sIL-2R in severe pneumonia group and mild pneumonia group
were significantly higher than those in control group (P < 0.05), which were significantly higher in
severe pneumonia group than mild pneumonia group (P < 0.05). AUC values of sSTREM-1, sIL-2R
and combined detection for evaluating bacterial pneumonia and severe pneumonia were (0.739,
0.706, 0.797), and (0.739, 0.706, 0.797), respectively (P < 0.05). Conclusion: Bedside lung ultra-
sound has high diagnostic accuracy rate and obvious ultrasound images characteristics. The
STREM-1 and sIL-2R can effectively diagnose neonatal pneumonia. The sSTREM-1 can be applied as
an important diagnostic index of neonatal bacterial pneumonia.
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B LN R 3 LS W B RS RE . AR RN . K. B NEWSERY, B A AT A
QAN R BRI IR, SRR SO A B AR, Do A LR L, o2 51 A J LSBT Y B
P[] iz b DU 208 3, BAGS B, IR EZRID . Wiy, R R, fmEr]
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BiiA 2 BT IR DLRR AR LA o & B AR LR G il 6 S e B R 2R, DR, R SRS B2 R
ik 175 0BT A L 98 B8 B VR TT T SR S G TS BB R S R SR IR A R IR T2 R T
N U VAR 1 — B a2 W 7 s, AT FRIESE[3], e Wik LI S e m R iem, s
BN E. 54, FSRHERA4] [5], e S IMIE 2 bn G4 Wi i P45 22 )5 (procalcitonin, PCT). #J
I B 2R A firh % 32 44-1 (soluble triggering receptor expressed on myeloid cells 1, STREM-1). A ¥& 14 9 40 ffl
fr%-2 S A (solubleinterleukin2receptor, sIL-2R)%5 X} 51 A Jak et it 4% (095 I A B 2R S8 A — e R e ik, T
FRIE I L AR AR AR 2 BT B G M M 98 287, 800 JL A 5% 97 S8 % 3 B2 W R I, ) Rt o B LER (6 &L
WITILE . HAET, BERNET sTREM-1. sIL-2R il B2 A T8 42 ) Ll 28 5 B2 Wi (Rt Fo A e b, ARt
FFERDR B A IS STREM-1. sIL-2R fEHT 4 LIt & B2 Wb BB (e . IRHRGE W T .

2. #IRE I
21, — AR

RN 2019 4E 1 H~2021 4 6 H AP B2 A4 BT 26 LI 2 12 Wi bn v v2 Wi o A= ) L 28 174 58 L 120 31,
PINFRE: O NiEBJLH S GEmEsEHLREY [6]198H LI S 2 Wiks e, 1T X 4. RSB F A
AL R R @ 2 E BCE B A E S R R, EERA AT HbadE: © R M
HRGCEKY; @ AR SR B O IR, UL . IR L AR AR © H
b S8BT ORI DR A o N e S8 LR A X ZRAZ W &8 40 AR T 28 2H (n = 75) A RE T 28 2H (n = 45), FAE i
KT 416, L3345, HES 1~24d, FH¥(12.10 £5.78) d; FIEMi 41532 24 5], L3221 %1, H
W% 1~25d, “F1#4(12.43 + 5.31) d; AR5 i A0 WU 45 TR 70 SR 200 A 1 il 48 28 (n = 65) A2 1 4 fifi ¢ 28 (n = 55),
TR PRI S 2L 5 B 36 ], LR 29 4, HS 1~24 d, “FH4(12.23 £ 5.64) d;  AEZHEE I At 4 4 5 22 29 4],
7826 5, HEE 1~25d, “FI5(12.47 +5.54) d; Fi% B A HATE A Bt 20 066 P 48 R 2E ) L 50 451l o) JE 26 55 22
27 1, B 2341, H% 1~25d, “FI(12.63 £5.64) d. 4. FREAT R S5Y0TE . AR40EE Mt 2 415379 5 %F
ML A JLIER) . HS SR PR A 2 R (P > 0.05), B Altbik. AW RAERGTEZ i 2t
it
2.2. Fik

XA THILABL6 hiT X R s, B)LIUNEME, LLORSSE AT WA HE B30 F) o<
B AT . TERAERGE A T BB AL H DR S A Rk a6 4, T ERER2 P . 18 B 47 LU AGI DR 4 52 1 V5 BT

PRSI EER A A A T LABE 6 h N I DC-N3S &t 75 12 WAl (R 18 D18 B9 4 A BR A 71)
e, DL 8~12 MHz #:3kMi, {RUEHRSk S5 f 8 B E-FAT, BURJLMEMY, K BA R 5 6
X3, AP REIX . X, fEIX, %P EXIEATHER . B 3 At BT3B A4 LI 9 2 ks
X R REAT VR AS

RS I R LAERT 48 h Ji5 B 25 S R A WA B B, B G e SR I, 2 JE XA
KATATM-PAR AN R 85 7% . W3, ZJERE R EIT Bk AR5 PR . AR 8 d Bk
L7 T K 4 28 P S A 005 S P S 8 BREE 11 M (immunoglobulin M, IgM) 545 S BREE 1 G (im-
munoglobulin G, 1gG)HifA . 5 Jei A H 40 & 148 2B LI ¢ 65 91, ot =l 48 B Pl 9% 55 i

STREM-1. sIL-2R fxill: T8 )LEFEEE 1 d B IEE KL 3 mL,  [RIFEShECH R A= ) LS I &
fikifn 3 mL, MRFRARBAPUEE LS, B0 G EEEE, HE T80 CUKARRAERAI . B AUk ke
OB B 25 W 25 (Double antibody sandwich assay, DAS-ELISA)K I ML i% sTREM-1. sIL-2R /K°F, Frf
38 A 42 AR TR B (Y 7 B A R A PR 70) U A kAT
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2.3. MMFER

3BT DR 55 I 660 7 A 2 45 SR S BUE R A, RBRFIEBUFE B 2k Sid LR . iR R 2R &1k X
ERAME SR R s AR S AN Tk

EO A AN B PR 28 4 A4 T PR 28 2 e B2 I sSTREM-1. sIL-2R /KF, 4ttt H iz Wrg 4=
JUI 28 FRBUR M . RS
2.4. GtER*

AW TSI SPSS 22.0 FAFHEAT /34T, F (x 8)Fm IFFASLRE A t A I8 /0 T L IEAS Al v &
ORE, FBIE(%) Fom IR 2 s i B0R R, 228 TAERHE(ROC) h 2 70 ¥ if1 i sSTREM-1.sIL-2R
FEHAE LI 98 R W R R A, DA P < 0.05 $En A Giit 5 o

3. &R
3.1. FREIMBERELSREEISIFES T

PR 5% Jiti b P A HOB 2R LG ¢ 115 491, 2 HERf = 95.83%, KB ER, B £, i ik
Ji R SR SR AR SCE AR AU Bl BRI 2% o R RV A it AN 5K 430l 115 451(100%) « 79 151 (68.70%) «
29 11(25.22%). 26 15(22.61%). 14 51(12.17%)~ 7 151(6.09%). 7 #1(6.09%).
3.2. AERERSESHREMNE sTREM-1. sIL-2R 7KFELE

O T I A 2% 2H S AR T PR 4 4 STREM-1. sIL-2R 7K B & i F-5F HEZH(P < 0.05), 2T P i 48 21
STREM-1 7K-FBH & iy T AEAm B Al 28 28, sIL-2R 7K~F B AR T HE 40 B 1 i 4 4H.(P < 0.05) . L7 1.

iy

Table 1. Comparison of serum STREM-1 and sIL-2R (x s) in different pathogen infection groups and healthy controls
F 1. 7 STREM-1 0 sIL-2R ZEREH R R R LA Ffg R3S BB AL (£ 5)

205 n STREM-1 (pg/mL) sIL-2R (U/L)
1 1 il 6 2 65 80.20 + 10.72% 501.97 + 22.75%
o A P 9 4H 55 71.15 + 10.09° 518.83 + 24.62°
it B2 50 32.11+4.56 213.11 +20.83
F 424.923 2983.856
P <0.001 <0.001

e SxHHEA R, %P <0.05; SR TEM A 4, PP < 0.05.,

3.3. FRIFIETEREESHREME STREM-1, sIL-2R 7KFEELE

FAE RN 4 41 STREM-L. SIL-2R /KT & i T % B 261 (P < 0.05), dLJiEfilis 41 STREM-1. sIL-2R
AT T R A 41(P < 0.08)0 WL 2.

3.4. ROC BiZk 447055 sTREM-1, sIL-2R ZEAFERE & )LEF28 2w B A&

B 1 hERASER WA E sSTREM-1, sIL-2R {E A IRAT &N ROC Bk i, LA L
ifi 96 75 NN VERT 2 RS B, 5 EOR, STREM-1. sIL-2R A AE ) LAt 28 4 i 14 il 4 i AUC
53179 0.739 (P < 0.05). 0.706 (P <0.05), HkAHudllft) AUC Jy 0.797 (P <0.05). WL 1 F15 3.
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Table 2. Changes in sSTREM-1 and sIL-2R in the plasma of patients with various severe diseases and healthy individuals (z s)
2. BEREEAFERAMRS STREM-1 A sIL-2R B (£ 5)

2 n STREM-1 (pg/mL) sIL-2R (U/L)
ERENTJ A 75 69.12 + 10.16%® 545.78 + 24.93®
BRE il 48 2H. 45 58.72 + 15.28° 524.83 + 30.12°

ot i 21 50 32.11+456 213.11 +20.83
F 184.082 2910.880
P <0.001 <0.001
E: SxTEBAHE, %P <0.05; SRR L4IHE, PP <0.05,
ROC £
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Figure 1. ROC curve of STREM-1 and sIL-2R in evaluating different pathogenic pa-

thogens in neonatal pneumonia

E 1. FRBEEHBT, sSTREM-1, sIL-2R FEHEE JLAT4E) ROC Bk

Table 3. Analysis of serum sTREM-1, sIL-2R in diagnosis of neonatal pneumonia under different pathogenic conditions by

ROC curve

52 3. XMSE sSTREM-1 F sIL-2R B ROC Bk S #ixt AN ER IR R4 T BV ) LAt 4 A0S He

¥ekr AUC 95%Cl P {f
STREM-1 0.739 0.652~0.827 <0.001
sIL-2R 0.706 0.614~0.799 <0.001
iy Rl 0.797 0.718~0.876 <0.001
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3.5. ROC HiZ&53 #7155 STREM-1, sIL-2R E&ERREFE™ERERE/LISH A
e
¥ 2.2 HERH SR LA E STREM-1, sIL-2R /E NI B4 N\ ROC £k 34T, LUBHAE JLAT
R NEIERRBVIRELE, 458 ER, sTREM-1. sIL-2R 45542 ) Lt 2 v 558 il 4 (1) AUC 23 5]
4 0.799 (95%CI 0.712~0.886, P < 0.05). 0.763 (95%CI 0.676~0.849, P < 0.05), Btk illf) AUC Jy 0.859
(95%CI 0.784~0.934, P < 0.05). WK 2 Fii# 4.

ROCHIZk
1.0 T .
T e 22 5
P A -7 ---- STREM-1
- o - - SIL-2R
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Figure 2. ROC curves of STREM-1 and sIL-2R in neonatal pneumonia in different disease states
B 2. STREM-1 0 sIL-2R ZE R EIRFIRZS T 8954 ) LA 289 ROC BhZk

Table 4. The clinical significance of ROC curves for sSTREM-1 and sIL-2R in determining the severity of neonatal pneumonia

= 4. ME sTREM-1 0 sIL-2R B ROC ph&kxt#E LR R ERERIZEINE

fabr AUC 95%Cl P1E
STREM-1 0.799 0.712~0.886 <0.001
sIL-2R 0.763 0.676~0.849 <0.001
B A sl 0.859 0.784~0.934 <0.001

4. ¥+1ig

TR U R A ) L S5 3 D0 — RO i A, LR R BRI M SR A, L RR AN AL
WA R, 5 SRS AATT IR, N2 B LIRSS R R BN R, AR T RS R R R .
e WOMLE S, R A LA Ay 22 A7) [8]. BRI, e SRR, B LIRS, DB s TS .
I PR I3 2 L 56 3 FR 7 oA X 2R R 2, (E3%07 AAFLE O MR A, A i TR ) Lk 7 8 8 R
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9] TR, BEELAIBORME A BRI RE, KRGS O 2 N T Im R w1z W,
F[10155 R T i, i e 7 0] BERE i 28 (2 T, AT 23 PH M 2.(91.84%) = T- PCT (61.35%). CRP
(71.43%) 5256 S FaAR ORI . BhAh, ASCHF R RIA[11]-[13], FHIH A LHUARR SR bR ARG I, o —
FEEE IR IE 205 15 1AL 52 . STREM-1 Jyfili 5 41 ffa fish /< 52441 (triggering receptor expressed on myeloid
cells-1, TREM-L)fFLE T I . M — R, BT sk E A2k, 28004 LRI S
AKCERIL, N 98 U F I i e bs 2 IUEH B R BE/KSF, BT T/ LA B JO0E OB 25 A AE B VEAG
SIL-2R N—FhE AR SR E, B R mhIR, AR T 40 FE 4 32 Es LA
(0 A 3 WA RIS, FR VA T S S B A3 3G, FENLAA SIE S SN EE N, 3R bRk 2 e ek BT,
% N T IR G PRI 17 B VPAN [14] [15]. AWK A G)55 8 75 5 sSTREM-1. sIL-2R BEA 2 W 5 sUiEAh
B, BAENIGARHTA LI R FA a2 W s ikt — e 5%

AW TG RN, RS lEs Ak A L & 115 61, i2WrHERE )y 95.83%, K& HTiER, B
. ML MRRRLEEAE SCRE R SR I SIIEE K R AN 5K 43 5] 115 51, 79
B, 29 5. 26 il 14 5. 7 1. 7 8. IR Il A A EAR RS W 3, MR 7 R AR
SE, B LR I 2 BT AR LI 2% B LEME R I, nAK I G RR AE R B R A L %
Lichtenstein DA [16]55 i/ 7o 32 BH, PR 5588 75 12 Wikt A= ) LI 98 B s USSR ANR ek, 3 X R B e
BRI IZ2W R R3S, O V2 N I 2 12 1

AT LSRN, A0 M 28 415 AR B Al 241 sSTREM-1. sIL-2R /K-F-BH S5 i T BB A, 40 i
Jili % 2 STREM-1 7K-FB 5 5 T AR 4 & Pt £ 41. ROC BHZR 0T B 7R, STREM-1. sIL-2R M HE& 4
W A L 28 i MRl 28 1 AUC 435108 0.739. 0.706. 0.797, iX 5 FH/NEB 1712560 7045 AL, BEAE
WL R IA[18] [19], 3Bz iPAli il 2 (R 78 sTREM-1, JuBif REAN R, %36 ke K P LTt 5 i 4%
BB YIAE M. sIL-2R Bl S f AR, vl R MU REOIRES . SOREIRAS JH 4 9 15 A Jee gt
F2[20]o XAFAE R [21] 50 72~ , STREM-1 Tl A& ) L 28 55 Lo Al e £ 4 (1 AUC 9 0.878, HIUESRE
9 81.30%-. FFREEEN 92.32%, HRANFH AT AHT AR LA TR TR 2 K2 e AR . ST SIL-2R /KT RAK T
RGN B PR 2 20, HLUPAh AR i 28 B . (H 2R SCAL[22] S FUESE, RE A LIt % sIL-2R
IKPAC A B 18 A L 28 BE =, sIL-2R 20 2 it 98 ¥ AUC A 0.805, A2 Wifod 2314 1M 46 (1445 S M 4
Bro IXGABF AL RAF, FTRERAT AT EAEANL, NiE—DaU 4, FEAIRTS sSTREM-1, sIL-2R
o AN TRV ST A L 26 (12 B ¢ 18

ARFFGE R R, BIE S RIEM A 4 STREM-1.sIL-2R /KB 5 5 T 6 HR 4, BEfifi 46 4 sSTREM-1.
SIL-2R /KPR & THRAEM & 24H, HA ROC Mh&sr#r iR, STREM-1. sIL-2R A&t P4l 7 42 )L
Jiiti ¢ R EEE T 28 ) AUC 4354 0.799. 0.763. 0.859. #&/k STREM-1. sIL-2R R AL #T A4 )L 15 ™ &
FEEE M E BB bR . O EWI[23] [24], STREM-1 5 sIL-2R Wi & WA TR0, (8- FRm, 7T smk
PG AR, BRI RAEN PR e vE S v, B (R SR, IR SRR, AT B b e it ¢
s R o BRI [25]45 0 72 27, STREM-1. sIL-2R il A4 )L 5E fifi 4 1 AUC 43 %24 0.789. 0.756,
A TR AUC 4 0.802, SAHTFE 45 AL, IESE sSTREM-1. sIL-2R ] 4545 nl 4 B A 138 2 LA 96
WitEelr, HEREIZET .

22 FRTR, RS AR S STREM-1. sIL-2R Al =iz Wik, AiEi2liiil, sTREM-1.
SIL-2R Aar il o] Ay A JL 28 93 17 VP A% 1) B 2248 by, EASHET R .
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