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[#EZ | H B AR EAR & (LUS) 7R )L & &z Bl K (SP) 7 26y B A i, Joik iR IR 142 4] )L & SP &, B AAR 75
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Fe b R, R o B ASAE I B - Z Bk B R £ (A-aDO,) B A 4354 (O1) KT, R Pearson 48 % R H SN S 15 K
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Evaluating the treatment outcome of severe pneumonia in children by lung ultrasound

YAO Yiming, ZENG Ping, PENG Huabao, ZHU Weihong, ZHOU Xiaoping, JIANG Guoxiong
Department of Ultrasound, North Hospital, Chenzhou No.1 People's Hospital, Chenzhou 423000, China

Abstract: Objective To explore the feasibility of lung ultrasound (LUS) in evaluating the treatment outcome of severe pneumonia
(SP) in children. Methods According to the criteria for evaluation of clinical efficacy, a total of 142 children with SP were divided
into healing group (75 cases), improvement group (49 cases) and ineffective group (18 cases). At admission, 7 d and 15 d after
admission, all underwent LUS and X-ray examinations for observing lung signs and LUS scoring. At 15 d after admission, clinical
pulmonary infection score (CPIS) was used for assessing lung infection, blood gas analyzer for detecting alveolar -arterial gradient
of oxygen (A-aDO,) and oxygenation index (OI), and Pearson correlation coefficient for analyzing the relationships between LUS
score at 15 d after admission and CPIS, A-aDO,, Ol Results At 7 d and 15 d after admission, compared with the other two groups,
healing group had lower LUS scores, less B-lines in sitting and supine positions, and lower incidence rates of abnormal pleural
line and A-line disappearance (P<0.05). The detection rate of pleural effusion by LUS was higher than that by X-ray film in healing
group at admission and 7 d after admission (P<0.05), and in ineffective group at admission and 15 d after admission (P<0.05).
The CPIS and A-aDO, in healing group were lower than those in improvement group and ineffective group (£<0.05), while OI
level was higher (P<0.05). The results of Pearson correlation analysis showed that LUS score at 15 d after admission was positively
correlated with CPIS and A-aDO, (P<0.05), while negatively correlated with OI (P<0.05). Conclusion LUS and LUS score can
effectively evaluate treatment outcome of SP in children, and the detection rate of pleural effusion by LUS is higher, which is of
higher clinical application value.
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ZERE, FEURILZ IR E L 2 kA |
FILEE SP R i T R JF R RE L, i
FAZ2 W FIB T 2 BRI JE 3 4 = IR R G .
Sk W I B Lo 17 28 Ak Kt R 7 2400 I IR T O
FZOEEBAFREAEENINRE X HAvlkk RS
FE S s AG 2E R A E R L EE SP 2 W55 0 v W I A9 3=
FRB (HHOER X LM CT Rt AN 8 7E RS 5 T,
O iz PR %) S8 LI P AT B, B AE BSOS P 4340
AR, BE A R S BRI A i A A9 e L U
#7 (Lung Ultrasonography, LUS ) 7812 W fifi 5l 95 9 T
THEA TR & i UsE, H AR TS 5 TER .
E TS AWM G AE LA SR H T, LUS 76 L7 SP
Hh A R FH AN BR T B2 W, v Bk = — i Al AR D
i JLFE SP B I RIT R . AW 52 R H LUS 174 SP &
JLA 1 7™ 2 R B DL R sl A5 WS Y7 %, IR LUS T
Sy AEJLEE SP I B i A An e, DU A IR R B4 2 4 |
fRT 5 B A VP R H BB AR X RN CT A6 A Y 4 Bl
oA FBL

1 ARETTE

1.1 —fg&#

TEHL 2020 4F 6 H~20214F6 H MM 55— AR IS
BedbBeln RAfIZ Y 142 )L SPAEBE B L. 99 AR
OFFA Ol X R RI2Y 7 L (2019 40D ) L
L SPIZWARHE s @NF 3 LYY AN AME R s O
<12% . HEBRbRHE : O 5 @3 A b ; Bt
S50%; OIFE DIRE AR 4 @I ; ©BE N ARFFHERT 5 .
[e 0P AR A I R T R WA v 40 R IR AL (n=T75) (4
B (n=49) TG (n=18) . AT 15 dJF A LY
G RITRE s B LERIRTT 15 dJS I PRAEIR ARAE 58 40
R X8 CT Rl 22 2 56 M A A 2L
2397 15 dJE IR AEER RIEBS BT R , X 4k F ok
CT /Rl AR I 2 ot s RULZIRYT 15 d e
I RRER WRAEATS AT 2 , X 28 5l CT SR Itiifss 8 6
WL BN TR TR 42461, £ 33 491 5 AR
3~9 % F-45(5.82+1.25) & s Ho Rl 92 22 441, %<
R4 35 ), 18] PRI 48 18 451, {pt 4 58 27 ), 42 22
153 4F4 3~8 %, S1(5.63+1.09) % 5 Ho kel 28 15
], S 9% 26 ), A1 FeER 4 8 ], TEskZH i 10471,
2 85 AT HK 2~10 %, -3 (6.02+1.73) % 5 Forp R
Jiti & 58], S Al 98 9 91, Tl Sk Al 4 4 49 3 4L A8 L
— R TE 5 22 57 (P>0.05) . ARBFFT A E Bt
PR 5y 2l .

1.2 BT H &

HR A B LI AR RE IR L AARAE B I IR 52 56 % KA

SRR SR BUEE XTI T - O PR $5 % N8 B 0 IR

(20 CZEAT) FE BE (AHX T 50%~60% ) , fA ik f8 L
FARE LGS T Y, AR T I B8 1 5 2
X WORE B L AT 25 A s IR 9T s B0 H M 4
i A R LR AR AR AR AL, 45 T 50T, AR AT L
BRGE s MR I R 5 52 35 =5 18 b, 358 FH 24 )i Bk vy
PUERRPUREF Y R & 2T RHZIRIT @ik
B RV Y R B A % M I R A I 3K L s @R B L
TR0 25 T SR BRER 1S 5 S i LA R HAL S RHIR YT .
1.3 MEEIEHR
1.3.1 FE8ES XER (DT ABER AR
7 RFNABEE 15 KR FH GE Vivid iq #5208 (0 £ 3%
P2 W, flE R B AR N MR LR T B
PR AT LI , 83R480 % 9~15 MHz, A
it 35 45 3 B L 3 A DXk, 3 12 A4 KRl AT
o KA, kLR U RR A0 FR s A REMA A | 8
T AT CRR S BB 3 ) R 1) (ke Vs o TR BR A A7)
Xof i 0 45 A X IR T4 A . SR ZE (A 2k B
2 B BT LR AR il S AR SR SR A R AE
it v 5 i 4 2y W s RO SR PR AR 4 (2) 4300 T R
JLABERE A BEEE 7 RAABESE 15 KA A BT A L
S IE A R, PO R I A R A I A 3 ] ) A
132 FRIEREE  (1)ME 34 RILAGERT  ABE
557 KAABEEE 15 KNl 75 ik 52, A48 4 {7 B 2%
B OFRM B 2B MR 5 A LI R O, Ik
FFLUSPESr o LUSPEAR 5 5™« MR I8 il 5 45 X g 7
fEG Xt B LAT LUS SAL Sy . LUS P44l - DIE
WX (N) A LRI R, 80T 2 59057 B 4677
T, SEHHE R DLA S AE . @ B il s X
2 g MR H 2y 55 T Y BB AEAE (B1£R) . O it
WA X £ & LR FR RS Y B 2R A7 AE (B2
28) . WRTSEAR X . g 415 “ P REAE " sh 28 R
FEARAE(C) o KA DX I DA e ™ B 98 75 R BT
S N KOG, BI 140 , B2 N 24y, CH 3500
LUS P40 12 446 2 X 3043 B B, 43 (B FE 0~36
g1 o (2) R FH i PRt 3 J&% 44 PF 43 (Clinical Pulmonary
Infection Score, CPIS) 34k 3 2H f JL A BEIGYT 15 d
Je MR R i 50 . CPISALHE 7 M98 45, B3 1243, 1
Sy, U B L I B EE L (3) ABESS 15 KR4 3
20 LBes ki 1 mL, 38 3 52 [ 202M4665 7 1L < 53
T ASCAGE 000 il .- 3 Jok 48 43 T 25 (A-aDO,) I L& 46 5L
(OD K-
1.4 GEitE4bE

& SPSS 19.0 Ge i+ 4 A% Bl 41 42 1t 3 A o
THE R R 4 B bm i 22 37, Z2 2R 20 [R) R JH SR [
R 2E5H, I AR A SNK 325 o 070k R
RN, R K . R H Pearson #H ¢ R B0 BT A B
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5539 %:

%5 15 K IF LUS $¥E43 5 CPIS . A-aDO, fl O1 fi & %
P<0.05 N ERAGIE L.

2.1 3B JLLUS TS 42 iL B R 050 BML B 26 34
tb &

ABERT, 3 40 8 L LUS 34 AR A7 B £k 55 FISF- Fip
ff B AL LR TE 1 34 25 5% (P>0.05) . AR 7 KAl
ABEE 15 REFIG A4l 8 L LUS P74 AL A7 B Ze £ Al
RN B 2 B3 0 T G i 2H TS U (P<0.05)
W1,

=1 3HE)LLUSIES ARG B LB ANFEML B 2 B EL 8L (3 + )

Table 1 Comparison of LUS score, numbers of B-line in sitting and supine positions among 3 groups (Mean+SD)

- LUS ¥4 A B R KK SFRMi B 28k

ABEET HTR H15K BT HTR H15K BT HTR EARPS
bEy el 75  20.3244.15 17.34+4.22 14.06+£5.21 7.69+2.71 5.22+1.63 4.31+1.61 19.28+5.52 15.63+4.39  9.05+3.34
WS 49 20.28+3.74 18.62£5.46 17.35£6.12  7.73%2.68 6.52+2.01 5.06x2.11  19.36£4.96 17.42+5.03 12.68+4.41
TR 18 20.71+4.08 20.46+4.58 22.68+4.51  7.71£2.62 7.38+229 6.81£2.45  19.22+5.62 18.27+5.47 15.72+5.33
Fd 0.082 3.491 19.466 0.003 13.429 12.734 0.006 3.391 25.462
PAH 0.921 0.033 <0.001 0.997 <0.001 <0.001 0.994 0.036 <0.001

22 3HBILMELZREINAZEKRFRILR
ABERT, 3 2H B LI B S A A 269 2R i Tt
BEZEF(P>0.05), ABLH 7T RMMABLE 15K I AT

2H HR L R S 0 R A SR T A I O B T 2 RN G 3%
2H s (P<0.05) . W32,

F2 IHBILRL R EFIA ZH KR EREERIFHI(%) ]

Table 2 Comparison of abnormal pleural line and A-line disappearance among 3 groups [ cases (%)]

MapsLk S5 ALIER

211 51) n

NG FIR 15K NG IR H15K
AL 75 37(49.33) 16(21.33)  0(0.00) 73(97.33)  27(36.00) 0(0.00)
PR 49  28(57.14) 21(42.86) 9(18.37) 48(97.96) 26(53.06)  15(30.61)
Jeskel 18 12(66.67) 10(55.56) 13(72.22) 17(94.44) 18(100.00)  18(100.00)
XM 2.014 10.895 58.304 0.607 24.064 83.654
Py 0.365 0.004 <0.001 0.738 <0.001 <0.001

23 LUSEX&FRHE3AB)LAMELTFBERESE
LB

ABER CABESE 7 RAMABESH 15 K, 34 B JL
LUS K X 2k Fr 25 5% b /R Jili 5548 T i 2 22 5 (P>0.05) .
IR A B ILA BT FUABE S 7 KM i R LUS K
Fm T X R (P<0.05) , Joai AL LA BE B FIABE 5
15 K, LUS Jiy i BUR AR Hh 36 0 F X R R (P<0.05) .
W23,
2.4 34028 )L CPIS.A-aDO2 F1 O /K FE L 8

16 A1 20 5 L CPIS Fl A-aDO, /K - i% T 4% 4 Fl
JC A4 (P<0.05) , O 7K F & F 4 %% 41 Fn Jc &4 4l
(P<0.05). WLz4.

2.5 NBE% 15 X LUS 4 5 CPIS. A-aDO2 #1 OI 18
E S

Pearson A & 40T 45 B B 7R , ABESE 15 K LUS
43 5 CPIS fil A-aDO, £ 1E 4 5% (7=0.586 . 0.341,
P=0.002.0.001) , 5 O £ A (=-0.742, P<0.001) .

JLE SP ALY Bl B AL | i v K s 7 5
U P ERTE I Al AN I, R R B LESE TR S
JELER O LUS S 47 i PR 3 — o 0 8 7
(£ S5 % N SRR N S TN L | NI 8RB e SR
ZRILH, © AL GE N 1 B B A7 T B BEVEAY 58
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Table 3 Comparison of lung consolidation and pleural effusion detected by LUS and X-ray examination in 3 groups [ cases (%)]

ili S A% i s AR
215 n e Jr ik
BT HIR H15K ABgl HTR H15K

TR 75 LUS 37(49.33) 17(22.67) 0(0.00) 10(13.33) 7(9.33) 0(0.00)

X 39(52.00) 18(24.00) 0(0.00) 3(4.00) 1(1.33) 0(0.00)
X {H 0.107 0.037 4.127 4.754
PAi 0.744 0.847 0.042 0.029
I e 21 49 LUS 24(48.98) 15(30.61) 7(14.29) 5(10.20) 4(8.16) 2(4.08)

XL 23(46.94) 17(34.69) 7(14.29) 1(2.04) 1(2.04) 0(0.00)
X {H 0.041 0.186 0.000 2.841 1.897 2.042
PH 0.840 0.667 1.000 0.092 0.168 0.153
TR 18 LUS 11(61.11) 9(50.00) 10(55.56) 6(33.33) 4(22.22) 6(33.33)

X R 8(44.44) 7(38.89) 8(44.44) 1(5.56) 1(5.56) 0(0.00)
Xl 1.003 0.450 0.444 4.433 2.090 7.200
P1H 0.317 0.502 0.505 0.035 0.148 0.007

<4 34H2)L CPIS\A-aDO, 1 OI 7K FLL 5 (7+5)
Table 4 Comparison of CPIS, A-aDO, and OI among 3 groups

(Mean=SD)
4151 n CPIS/4;  A-aDO,/mmHg o)
A 75 6.3142.02  231.36+102.05 155.42+58.41
b e 49 7.11£2.14  305.13£124.73 131.35+51.30
TR 18 7.83+2.46  348.03£136.12  112.16+40.25
F{E 4.645 10.684 5.999
PAH 0.011 <0.001 0.003

[ Ji S R A AR A, LB SP e A5 R BRUA i 8
(4 s S S5 A, PRLI AT . FH LUS R A7 Rz U, i
LUS e 5 sh 1A SPYTRL, XF SP & L5 23R YT M it
JE A HEEMETE Y.

ARAFFT LS F R ABE A 7 RAABES 15 KIG A
ZH L LUS P43 A0 B 2R K0 P BIMy B 2K o ik
SR A LIH I AE DU AT R oA 2 ek
U B LUS K LUS 345 A] &2 47 W SP i L I R T
Ro JLEE M e s gl | o AR 75 ) R R SR
R, LUS 12 W7 L3 i 28 H A 8 v i SRR BE R = B2 R
HERRIS ) LUS ] M4 SP AR LA 52748 B2k A 2k K
i RS 1 DR P4 FB L iy e B R . SPRL
LUS & 3R KT AR 300 2 A K00 fii 52 A% | [8] s A 32
A FUARAE B FRIRAE Il - (8] BT 2R A AE M B2k S A
A LRTH AR AE 4, LUS Wos BESE A L
AEAE N K i, RS B o s A = BRI il 2 2%
JEE S8 i 3G 200, S R SR 57 38 B i B 8 4 A A

A, A A 2 BRARL ) J BB A R, SP R LT RMO: A
AR BB 22, B R LR R ™, R L
H Ml 155 -5 it = T A T 7 BELBE 22 57 0 B A i [l S
S, IR W L IE W £ A6 LUS T 560 M B0
£ M5 T 7 T SP AR LI S 7 M ISR O A A AR
B R BEI S 3 S R O, LUS 83k &
P 7 B 2 R Sk 22 ) O ] 22 9k R B TR 11
SRS AL A ST O U I AR L A AR ek D B
WA 2, 22 DL F Il 2 0 | s ot ) e s Al v 1
AP, T2 RS R LUS PE43 % SP & LAl
TS A 7 AR AT VA M, SRR AT 4
—E, 45A LS, BEEH LUS T H T Al SP AL
o I ) T TR 3 A X 1 T AR A sl A
AT M e SP AR LI RS AL

SP &L TR 55 e ss 1 T R X T
rhe 1 N, S REUREBUR N A . ARG
SRR YA AL A TC A LR B LUS K R s T
X2k R, U6HH LUS X SP A8 LR i ARG % 0 i
X R R KA G M s R A R, R YTl 1 M 24
SUT (B 000 it 7 35 3k 335 3 91K . LUS K e B
A Ak AR 2 /DA T R s AR R e
F SIS Wr . 25 1 SE ST R LUS X F il S A% |
Iy fs R % ) R A S5 )y T BU B J o R URR, 5 AR
WFoE 45 sy —5., Wik, LUS fig b L3 SP 2 Wi
L B AAG F R . AT R R iR 4L B L
CPIS Fil A-aDO, K FAI T 4% 4 FJC AL, OL K- 15
TUFFEHFI TR LH . CPIS 455 0 R 518 2% X i
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A EAR bR AR R AR TR R 58, SPRJL
CPIS PF- 43t /5y , Ui PR L R B ™ B . A-aDO, 7E IIfi
PR b T 0 0 s 2 it 4 ST R, LK T S R R
HI A AT RE AT . OT & PFIL A YT I T2 HAx,
SRR E A SRR R AR, DT A A E R
HEAEE, AW Pearson #4345 S s, A
Be% 15 K LUS $E4> 5 CPIS #il A-aDO, 2 iIEA %, 5
Ol £ A, CPIS.A-aDO, il O J& S it SP & JLs
5 7 E R B I PRAE A L W] LUS $F-43 7T i ke SP
LI = EAR B . LUS K B RERI 23R 124~ X 3k,
HEAT R AR DX AT A, RS A0 Ak 0 A e kb, O L EAT R
3, AT e £ L 8 SRS M s U A A1
Mo A ST R LUS 75 SP A 2595 1 W I v A7 458 55
{14 157 F AL, Bt 26 19 % R AR it i) A # , LUS 3F
3 FH VL % B 4 08 o BRI . £R B TR, LUS Al g)
AW SP LGS & R, W Hy 7 Al B 5 )
N E
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