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Abstract

Objective: To assess the diagnostic value of lung ultrasound and chest x-ray examination for neo-
natal respiratory distress syndrome by Meta-analysis. Methods: Literatures about the diagnostic
tests of neonatal respiratory distress syndrome with lung ultrasound and chest x-ray examination
were retrieved in databases including Pub Med, Cochrane Library, Embase, Web of science, CNKI,
VIP, SinoMed and Wanfang Data Service Platform, and were dated from the establishment of da-
tabase to 1 May 2023. The literatures that comply with the inclusion and exclusion criteria were
screened out strictly, extracted data and the quality of literature was assessed. Using the Stata
14.0 software detected heterogeneity, the combined sensitivity, specificity, positive likelihood ra-
tio, negative likelihood ratio and diagnostic ratio of the two methods for the diagnosis of neonatal
respiratory distress syndrome were calculated, and the SROC curves was drawn, and the area un-
der the SROC curve was obtained. Results: Totally 12 diagnostic tests and 1314 neonatal were in-
volved. The results of Meta-analysis showed that the sensitivity, specificity, positive likelihood ra-
tio, negative likelihood ratio and diagnostic odds ratio for neonatal respiratory distress syndrome
diagnosis with lung ultrasound and chest x-ray examination were 0.94, 0.95, 19.9, 0.07, 296 and
0.85, 0.88, 7.1, 0.17, 42, respectively. The areas under SROC curves were respectively 0.98 and
0.93; there was no significant difference. Conclusion: Comparing with chest x-ray examination,
lung ultrasound has better diagnostic value for neonatal respiratory distress syndrome.
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A ) LEIR 38 45 & 4 (neonatal respiratory distress syndrome, NRDS), SRR A ) LitiF B i . 5
TR A L T WS B ARG, S SR s i, i T 2 0, (R LRSS 4~12 /e Y Ep
AT VERP R A, A, R A, RS =M R SRR [ 1] AR LRI LR A AR R 3 S5 R
WBAUAEA G, MRReE/N, REBRE, KRR LIRSS [2]. K, Tl LRI A L RE
BEREMEERF A HEEE . W x B LEaNmE %, (B8 —ErRRE, HEroe T et
XTAL TP K B W B A2 ) LR fE fa F A iEwigk [3]. A B BIEFIME S 5. o4 S, A
H A7 12Tl A5 2 NRDS AR 3 ik iE B>, ToAHR RGP VFAN[4]. B DA Hdis e vh 4 4
Jits 588 75 5 i 0 x G2 Wi AR ) LRFIR 8 £5 A AR AR DG SCHR, B Meta 20 AT A SR Gt 25 07 V53T R G0
i, PCE IR A D7 VR A LR E A SR S AE I Im R 2 W (8 SR B oA, Dl R AR L R s 0 i
2 NRDS #24tH J7 s .

DOI: 10.12677/acm.2023.13122655 18872 Il R 125 23k i


https://doi.org/10.12677/acm.2023.13122655
http://creativecommons.org/licenses/by/4.0/

RS, T 5T

2. BEREFE

— KRR

TFE MUK Z Pub Med. Cochrane 151 . Embase. Web of science. SinoMed. 1 [E%1M. FiJ7. 4
WS, AR A 5 I x 22 WoE ) LR I8 ZE A AR AR 5SSOk AR I ] A PR 22 2023
5 0 1 H; ROz G A B A LS B B A LR B SR AL, SR R R B4 Hyaline
Membrane Diseases. Neonatal Respiratory Distress Syndrome. ultrasound . ultrasonography.
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WA B A SPSS 19.0 it 2 AHEAT 704, THERILA(2s)&on, KA thade; THEBTR
Qo) For, KH A5, # P <0.05 IR YA AV 78 5 4L IR B B A Goit 24 3
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Figure 1. Flow chart of literature screening
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Table 1. Basic characteristics of literature

1 EREIEARHE

FE wm R NS e mE P x5
G5 TP FP TN FN TP FP TN FN
gl 019 WRJLEAL WK BT MM £ 50 20 2 25 2 16 5 2 7
mH 2021 RFJLEAIL IR el mEidE 2 86 26 4 50 6 28 2 52 4
w2017 BEJURHAIL WK LW AiEtE AvE% 62 21 2 37 2 20 3 36 3
#2019 BPEJLEHIL WK W wilgstE AEX% 80 26 2 51 1 23 5 48 4
Ff 2020 FJLEAIL WK ZW RTEErE 2 86 51 2 29 4 43 8 23 12
MiEd7 2020 Rp)LEHIL ImIR e drEtE 2 74 52 2 18 2 51 3 17 3
FHE o 2018 E)LEAJL WK W nigtE & 0 198 124 5 61 8 112 8 58 20
wEs 2022 RJLEAJL WK 2B BB 2 50 25 5 17 3 23 12 10 5
FREEA 2020 BeJ)LEAIL WK e wiest 2 197 127 3 65 2 110 20 59 8
THEA 2020 FPJLEAIL WK 2B BiBETE AR 163 54 2 104 3 48 12 94 9
M 2019 RPE)LEAIL WK 2 wisEtE & 108 35 3 69 1 31 7 65 5
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DOI: 10.12677/acm.2023.13122655 18874 I R 25 2 1 g


https://doi.org/10.12677/acm.2023.13122655

XIpE%E, 5wz

5 & 5 5 5 5 8 3 3 8 8§ 5 5 3
JagaMateusz- @ @ | 2?2 | S & S S| 2 S S| 2 S O
RN BN BN BN BN BN BN BN BN BN BN BN BN BN
N SRR BN BN AN AN BN BN BN AN BN BN AN AN BN
ciieleElC N AN AN BN BN AN AN BN BN AN AN BN BN
TN BN BN BN AN BN BN BN NE-RN BN BN AN AN
AR BN BN BN BN AN AN AN AN AN AN AN BN BN |
OGEN BN BN BN BN BN BN BN NEVEN BN BN BN BN |
YongesiChen 1 @) | @ | @9 | 9 | O ® | © © 2 © © O S S
R M AN BN BN BN BN BN BN BN BN BN BN BN
anIGN BN BN AN AN BN BN BN AN BN BN BN AN BN |
ey NN NN BN BN BN BN BN BN BN BN BN BN BN
TN NN NN BN BN BN BN BN BE-BN BN BN BN BN |

Figure 2. QUADAS scale
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(285 AR R BAEA RIS WHR I 45 IO 0L N T 120 AR IR 2 SR al 3R A3 I PR PR} 2 15
5 S br N AR SRF IR R PR — 3 130 R IRIE T MELUERE . RIS H: 14: XHRHEFFL M
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. Meta 73 Hréh 1

1) B{ERN: MetaDisc A MR 5 x Zi2WrE A= ) LI F 8 45 A0 1Y) Spearman A 2% R
53 71175-0.309 #1-0.709 (33 P > 0.05), #ERAALERMERRL . R FHBEHLRS AR AL 22 1) — 2 1) SROC Hi £,
Foih 4 T HEIAR 73900 0.98 A1 0.92 (P > 0.05), Q*Fa#sr/l7y 0.94 #10.85. WK 3, ¥ 4. AN CHRIZE—
Hebk, g RAR R AR IR

2) FRRME. BUBRTE T

ST 12 5 SCRRHEAT SR PE 0T, x ZRAG 7 AOBBUERE 12 = 38.68%, P = 0.08 < 0.1; 4F5fE 12 =
76.85%, P=0<0.1, FiitEHE, W& 5. @ATHUSME ST, ZBRBRE A [15], G [L41X P SCHk)E
X LG AT ISR 1° = 13.85%, P =0.32>0.1; 4551 17 =32.49%, P =0.15>0.1, $#RAR meta 5
S M R ERIE T SR, A BRI R SOk, L 6. 1 7.
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Figure 3. Pulmonary ultrasound
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Figure 4. Conventional X-ray
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E 6. EMxtk: HHKE

0.2

-
-

SPECIFICITY

0.6

SPECIFICITY

SPECIFICITY (95% Cl)

0.45[0.24 - 0.68]
0.75[ 0.64 - 0.84]
0.84[0.74-0.91]
0.88[0.78 - 0.95]
0.74[0.55 - 0.88]
0.96 [0.87 -1.00]
0.81[0.62-0.94]
0.90[0.81 - 0.96]
0.89[0.81-0.94]
0.85[0.62-0.97]
0.91[0.79-0.97]

0.92[0.79-0.98]

0.85[0.79 - 0.90]
Q=47.51, df=11.00, p=0.00

1°=76.85 [64.00 - 89.70]

SPECIFICITY (95% CI)

0.84[0.74-091]
0.88[0.78 - 0.95]
0.74[0.55 - 0.88]
0.96 [0.87 - 1.00]
0.81[0.62-0.94]
0.90 [0.81-0.96]
0.89[0.81-0.94]
0.85[0.62-0.97]
0.91[0.79 -097]

0.92[0.79 - 0.98]

0.88[0.84-0.91]
Q=13.33, df=9.00, p=0.15

12=32.49[0.00 - 82.45]

DOI: 10.12677/acm.2023.13122655 18877

Wi PR = 73 Ji


https://doi.org/10.12677/acm.2023.13122655

RS, HH5e

Xiaoling An (2017)
Yanping Qiu (2019)

Meta-analysis estimates, given named study is omitted

| Lower CI Limit

OEstimate

O

(@

| Upper CI Limit
|

|

Lianfang Yang (2020) I 0 |
Haojie Ning (2020) @) I
Chunyan Li (2019) | | o |

Jagla, Mateusz (2019) 0]
Yue Gao (2021) | | o)
Xu Wang (2020) | O |
Xu Yin (2018) | o 1
hui Liu (2022) | | o
yongcai Chen (2020) | | i O

jie Guo (2022)
420 4.47

5.39 6.49 7.41

Figure 7. Routine X-ray: sensitivity analysis
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81 Statal4.0 1 MIDAS iz 4, K XL &k G 38R AL X g8 N ORI Fe B8 6T 40 A, Ik e 12
W AR LI I 2R A A I BIURE N 0.94, 95%CI [0.91, 0.95], & 3F4FRE A 0.95, 95%CI [0.93,
0.97], &IFFHMEAIALL Y 19.9, 95%CI [13.5, 29.4], & IFBATEISREL Y 0.07, 95%CI [0.05, 0.09], &2
Wil #A Lt 296, 95%CI [170, 517], & ROC ik T A 0.98, 95%CI [0.97,0.99]. % #H x Lz Wik 4
IR 530 27 AR Y & 80U 4 0.85, 95%CI [0.81, 0.88], & 4% 7 4 0.88, 95%CI [0.84, 0.91], &
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Table 2. Summary results of diagnostic indicators for two inspection methods
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7k (95%Cl) (95%Cl1)  #RH(95%CI)  EK(95%CI) £ (95%Cl) (%) H(%)
e 0.94 0.95 19.9 0.07 296 0.98 48 95
27 091,095  [0.93,0.97] [135,29.4]  [0.05,0.09] [170,517]  [0.97,0.99]
2 0.85 0.88 7.1 0.17 42 0.93 48 87

~ [0.81,0.88] [0.84,0.91] [5.3,9.6] [0.13,0.22] [26, 68] [0.90, 0.95]

4) IR & SROC HiZk

Jiti ke A 2 Wk A ) LPIR B B 2R A AR SROC BUHFI x Zek, ZRA R (P <0.01), WK 8.
Fi BRI B3 A [15], B3k [14]3X P & SCRR i » o 75 A 25 A U 12 = 15.53%, P = 0.30 > 0.1; #5714 17 = 0.00%,
P=0.62>0.1, #nAK meta 73 H(SCER I R R PE, WL 9.

DOI: 10.12677/acm.2023.13122655 18878 I IR = =23t e


https://doi.org/10.12677/acm.2023.13122655

RS, T 5T

SROC with Prediction & Confidence Contours

1.0

Sensitivity
o
1
1

O Observed Data
Summary Operating Point
@ SENS=0.94[0.91-0.95]
SPEC =0.95[0.93 - 0.97]

SROC Curve
AUC = 0.98 [0.97 - 0.99]

— 95% Confidence Contour

* 95% Prediction Contour

0.0 T
1.0 0.5 0.0
Specificity

A Sl e

SROC with Prediction & Confidence Contours

Sensitivity
o
<

O Observed Data

Summary Operating Point
SENS =0.85[0.81-0.88]
SPEC =0.88[0.84-0.91]
SROC Curve

AUC =0.93[0.90-0.95]

— 95% Confidence Contour

+ 95% Prediction Contour

0.0 .
1.0 0.5 0.0
Specificity

B: Xg%

Figure 8. SROC curve of pulmonary ultrasound and X-ray diagnosis of neo-
natal respiratory distress syndrome
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Figure 9. Forest plot of pulmonary ultrasound for the diagnosis of neonatal respiratory distress syndrome
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