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[ ZE B8GR5 ZTFRALSEEAS R 2 B30 25 A1 (acute respiratory distress syndrome , ARDS) i
PRI T A T4 (8, 36 L 0T U BV bR o 77 5% URCEE 2017 4F 1 B—2021 4F 6 J g 5t EERL K27 Bt L2 B2 e B W 7
TR 65 1] ARDS HULIG IR TR, ARIEIGYT 28 d 5 IIAETRARIL /T M AEIG 4 (n=37) FIFET-41 (n=28) . Logistic [H1IH 43Tl R
TR E ARDS SBILIET RIS N R o R Z IR TAERE 2 SPAG AS [F]sf 10] A9 58 A P AR FIE IR HLS B0 ARDS SBJLSET
RS R TN . 255 265 B L AIAERY 2.1 % o filid (60% ) FIBKERAE (24.6% ) 2512 ARDS 9 EERGIA o XU LIERIER
ARSHEFT AT o, A SR HRUL 5 60% , FLrh e RGee0 5 21.5% , NS o5 16.9% , 18 MM 5 6.2% , S BhBEw i
7.7%. Logistic [11IF 4347 i AEATUGE U5 0. 1.3 RBNIK M 253 5 A U LA (PaOy/FiO,) TR AR S5 A S Ji
FEAE (SpOL/Fi0,) A TR E(O1) M FNFEH(0ST) SEHE TR (MAP) FIFE A IE JE (PEEP) #52& ARDS A9 7 fE e R 2 (P <
0.05) . VL EIEFRAEDLIGE S 3 K W B I 9 U A 18 (AUC: 0.806~0.961) . 4518 : PaO./Fi0, . SpO,/Fi0, O, OSI . MAP Fil
PEEP J& ARDS LA T- M 57 fE RS B 2, HUHGE U5 3 RASFEAm AT 5L A T 40 .
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Prognostic evaluation of oxygenation status and ventilator parameters in children with

ARDS treated with mechanical ventilation
ZHANG Qin,GU Wei, CHEN Jun, MIAO Hongjun"
Intensive Care Unit ,the Children’ s Hospital of Nanjing Medical University , Nanjing 210008, China

[Abstract] Objective: To investigate the predictive value of oxygenation parameters and ventilator parameters on the clinical
outcome of acule respiratory distress syndrome (ARDS) at different times, and to screen early prognostic indicators. Methods: The
clinical data of 65 children with ARDS admitted to the intensive care unit of Children’s Hospital of Nanjing Medical University from
January 2017 to June 2021 were collected. According to the survival status after 28 days of treatment, they were divided into survival
group (n=37) and death group (n=28). Logistic regression analysis of clinical data was to identify risk factors for death in ARDS
patients. Receiver operating characteristic (ROC) curve was used to evaluate the predictive value of oxygenation parameters and
ventilator parameters on mortality risk in children with ARDS at different times. Results: The median age of the 65 patients was 2.1
years old. Pneumonia (60% ) and sepsis (24.6% ) were the main causes of ARDS. Analysis of the underlying disease status of patients
showed that 60% of patients had underlying diseases , including neurological diseases (21.5% ) , hematological diseases (16.9% ) , and
chronic lung diseases (6.2% ) and immunodeficiency diseases (7.7% ). Logistic regression analysis showed that PaO./Fi0,, SpO./FiO.,
OI, OSI, MAP and PEEP were independent risk factors for ARDS on days 0, 1 and 3 of mechanical ventilation (P < 0.05). The above
indicators showed better predictive value on the 3rd day of mechanical ventilation (AUC : 0.806~0.961). Conclusion : PaO./Fi0,, SpO./
Fi0,,0I,0SI,MAP and PEEP are independent risk factors for death in children with ARDS, and each index has better predictive value
on the third day of mechanical ventilation.
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SME R 38 25 B AIE (acute respiratory distress
syndrome , ARDS ) J& W R 508 UL A FAE , LA &
200 1058 P S 200 N AR 9 S 20 A0 3 R 1
Jiti ) J5 % ot 7K b Ay S SR BR Wi RARFAE S A 71
i 58 30 5 T MR S MLAE o 3B s L3 1o 3k
18%~63% , 3 BLAE Wi 4P s ) 1R J LA 14 T 2 i
Pz —, X B B A i f R ™ A . T
ARDS (AT I AN A E7 RN B, i 54
WALR R AT o 4T ARDS [ =i s, L v
W ARDS JF e ™ AR B, KAl R
T il 7 4 T RLNG ST 7 SR AR R P B
BI N EE . HREixHF ARDS BGK /EF 5T K%
SRR I 18] A 20— a5 S8 8 UG A LA, ik
Z LI Z2 N ] BRI R AR , B 3 S WA N
FEPR KRR AR AL 5 ARDS K303 155 2 U1 1) DRI
PRI , AS I ST AR FH OS5 48 b S P I L2 M7
ANTR] IR [E] X ARDS F0 i % U1 68 T 00 46106, 3BT Ay i
PRI H 0 S 25 T ARDS B5 A AR e A5 b

1 X&MTTE

1.1 x%

AWFFOHG 25 T HUBER SIRYT Y ARDS B ULFE R
RS MARANHFPRELEI 2017 4 1 H—2021 4§
6 H i nt R4 b s )L 38 B2 B S W9 B (Pl-
CUMGAR ARDS UL 65 6], MKIEIAYT 28 d 5 HIAT
TR K 65 6] ARDS B LA A6 4L (37 i) FIAE
T22H(28141]) o 25 THLMGE S ARDS fBULIHZ i
TP MmO . WFIT 4 o BE R K2 I m JLE E
Bl HIZS By 2ot IR TR

Py AbRiE : OFF S L ARDS 2 Wibr i H 45 T
PUBGE 6T s QA > 28 d H < 18 % ; @HLIHE
SIET72h KU b HEBRARAE 456 T ST —FR iR
BEBHEBRAESN DR <28 d 5i=18 % ; @ L AIHL
R 5 B PR FEREAS S8 3 119 F8 3 s DAHLBIGE <A
/& 72 h, JL# ARDS (pediatric ARDS, PARDS) 2 ¥
FRifES IR 2015 4 JLEE 2 M6 5 R 21 (pediat-
ric acute lung injury consensus conference, PALICC) It
PEH A2 WThRIE"

12 Fik

3 R E R L E BOR R RS
WIS U BE8E: OB 1 — S B0, A48 A BE
SR PR ARDS 9% R R0 2 G0 28 T RE A1
s QEE A T HULMGE S WUGE SRS 1.3 dBIE
G AR AR S WAL SN B K i o R S WA Rk

JE HAR (PaO,/Fi0, ) |k S H AIEE 5 A SR HE A
(SpOL/Fi0,) 5 & +8 %1 (oxygenation index, O) \ 51
FIEFE L (oxygen saturation index, OSI) \FFS AR IE K
(positive end expiratory pressure , PEEP) CERHSGE R
(mean airway pressure , MAP) 45 ; @PICU Bf K | HLI
WA AEBERHS K lm RS R AF R . %0 KE
SCRETAERE IR ILMOE S H . OI=(FiO.x
MAPX100)/Pa0,, 0SI=(Fi0,xMAPx100)/SpO.

1.3 “%itss&

K H SPSS 26.0 B fFib AT Geit ot . LSS0
THE R E AR E 2 (v + ) F0R AR IES 0T
OB AL (DU 23 20 (M (Pos, Pos) 13675, 11
BRI ()37 . 1AL EZSHERY T VORI
BRI Rt A A2 S VRT3
SRR B (Mann-Whitney K56 ) 5 7HECT AL ] O3
KR IR SETAE R R 704>k Logistic 7]
W53 B7 5 2 1l 32 38 $R A $R1E (receiver operating
characteristics , ROC) 12k , L ROC £ T 1 FH (area
under curve, AUC) PEM 25 F8Fn SN {H . P < 0.05
HESAGITFE L,

2 # R

2.1 ARDS #)Uls R 4FAE 7

PAATI T 65 Bl LR AL AR 2.1 %, B
N0 B B R 13.8 % o BET- AL (AR K 2.6 5 17
WA PR 15 % A Z R BRI FE L.
B 49 5], L 16 . /NJLIET XU (pediatric risk of
mortality, PRISM) I #¥- 43 i /s FE T- 41 5 47 1% 41 2 [
T EMZER . ik MERAEZ T ARDS i) £ 2
Joa PR, L il 28 7 60% , MEEEAE 1 24.6% . X4 A
T B LIERE BRI T 30T S, 3 b
B0 60.0% , H R 28 RGP 7 21.5% , IR
07 16.9% , 1% P lili 2 75 5 6.2% , e B B B R N
7.7% o FCT- L FIAETE 41 3L A0 L 3¢t /s PR 41 )
2R TG FE . BILP AR  PICU BHE
FIHLAEIE S, (mechanical ventilation, MV ) B 43 51 J&
18.0.13.0.7.0 d, FET-Z PICU F K MV I K A B
A BB TAEE (P < 0.001,% 1),
2.2 MHIBAEFR R AR LA

X FET 2 FNAF S 20T A W b b % 30, B
MAP FEHUBEAE S 24 K TG k35 25 5200, HAR I 5 b
FEAN [ 5] (] g T 2 ) B3 22 S 3 G4 3, B
3 R 22 57 B R TH 0K, FET-4 PaO/FiO,
MAUGE S 0 R 25 3 K2 TRl (103.4241.5)
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&R1 ARDS BIJLIGARFFAES 1T
Table 1 Analysis of clinical characteristics of children with ARDS

A 2B (n=65) FET-2H (n=28) 1EGE 4 (n=37) P

FERS[ S M(Pas, Ps) ] 2.1(0.7,5.6) 2.6(1.0,6.9) 1.5(0.5,4.9) 0.116
HEn(%) ] 49(75.4) 20(71.4) 29(78.4) 0.520
PRISMIIL [ 53, M(Pas, Pss) ] 12(6,19) 15(7,21) 11(5,18) 0.050
ARDS¥#H[n(%) ] 0.052

i 5 39(60.0) 12(42.9) 27(73.0)

JHeBERE 16(24.6) 11(39.3) 5(13.5)

TR 5(7.7) 2(7.1) 3(8.1)

HoAth 5(7.7) 3(10.7) 2(5.4)
A [ n (%) ]

(aE PR 4(6.2) 2(7.1) 2(5.4) 1.000

QIR 11(16.9) 8(28.6) 3(8.1) 0.065

e B F 5(7.7) 3(10.7) 2(5.4) 0.644

P RGP 14(21.5) 5(17.9) 9(24.3) 0.530

oAt 5(7.7) 3(10.7) 2(5.4) 0.644
ICURHE[d, M(Pas, Pss) ] 13.0(4.5,25.5) 4.5(3.0,14.5) 19.0(12.0,30.0) <0.001
MV I [ d, M(Pas, Pos) ] 7.0(3.0,17.5) 3.0(3.0,12.3) 12.0(3.0,19.5) 0.031
FEBEIHE [, M(Pas, Pss) ] 18.0(10.0,28.0) 10.0(3.8,24.3) 20.0(14.0,30.5) 0.001

vs. (91.0+47.2) |5 M AFIE 41 PaOL/FiO, U S PR B T+ OL AT OSI Bt HUARE <R T Rl AR 5l 0 I 25728
[ (131.1244.1) vs. (245.3+87.1),P<0.05]. %ET- k. FET-Z1 MAP Fl PEEP M5S0 K B 3 K [ AL 2
ZH SpO/FiO MHUMGE S O K B AFH3I REE B ETHES mifAm e Bk (£2).
TR%[144.7(113.2,183.5)vs. 100.0(92.5,119.4) ,P < 2.3 HURIB A S ARDS B &L T e B F o4
0.05) , i 77 1% 4 SpO./Fi0, T W] 254k . FET-4H O1 i 3 Logistic [015 57243 #7 & BUAIL A <0 26
FTOSI 5 0 KENEE 3 R ETHEH FIE4 0.1.3 KFfZE PaO./Fi0,,Sp0,/Fi0,,01,0SI PEEP [

R2 WHIES/EARDS BEEAAEIREERNSHENILE

Table 2 Comparison of oxygenation indexes and ventilator parameters in ARDS patients after mechanical ventilation

7 i i ] FET-4H 0G4 PH
Pa0./Fi0,(% % 5) DO 103.4 + 41.5 131.1 + 44.1 0.013
D1 89.6 + 26.6 149.8 +41.5 <0.001
D3 91.0 +47.2° 2453 +87.1" <0.001
SpO/FiO,[ M(Pss, P+s) ] DO 144.7(113.2,183.5) 200.0(130.0,250.0) 0.001
D1 117.6(99.4,142.9) 181.8(142.9,200.0) <0.001
D3 100.0(92.5,119.4)° 200.0(166.7,250.0) <0.001
OI(x +5) DO 14.9 + 10.5 92167 0.016
D1 20.4 £ 15.1 8.0+6.0 0.001
D3 202 +15.3° 51+39 <0.001
OSI(x £5) DO 10.0 + 6.6 6.1 +4.4 0.006
D1 14.0+7.1 6.4+4.6 <0.001
D3 15.1+9.1° 56+38 <0.001
MAP(x + 5) DO 14.6 £ 4.6 128 +3.4 0.117
D1 16.7 +4.5 12.9 +4.0 0.002
D3 18.1+5.6 129 +3.4 <0.001
PEEP[ cmH,0, M(Pas, Prs) ] DO 7.5(5.0,8.0) 5.5(5.0,7.3) 0.037
D1 8.0(6.5,9.5) 6.0(5.0,7.0) 0.001
D3 10.0(8.0,12.0)" 6.0(4.0,8.0) <0.001

5DO L, P<0.05; 5D1H#,"P<0.05,
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Ak, ARDS B LA SET XUBS AH R 38 i o 4715
FAESAS TF J5 HE1T Logistic BIHAMT , 25 5 R TEHL
B AYES 0. 1.3 K Pa0y/Fi0,,Sp0,/Fi0, 01, 0SI il
PEEP ¥JJ& ARDS £ JLAET- 0yl 37 & 16 R 2% . i
MAP BEAEHUIRIE S 0 RAM, 755 1 RIS 3 R
ARDS BILIET- AT fa i 2 (% 3) o
24 B B A ARDS & & 5t = K e 69 T
il

i a5 ARDS BOLHLAGE <55 0.1.3 K
Pa0./Fi0, . SpO./Fi0, . OI, OSI, MAP & PEEP fj AUC
RIAEHUIGE SE 0 K, 25 F8 An H A Hh &8 0 A (A
(AUC:0.626~0.739) , T fEALARIE EE 1.3 K, %48
PR AUC 5 3 HUMGE <3 3 R 8RR T 4f
H AN E (AUC:0.806~0.961, 8] 1,34)

3 3 R

ARDS 2 il 76 240 1 45 S48 473 JIr 800 il ik 42
SEt AR, A 2, RAEHLHI 4. ARDS Al &
40 RR R TG HE ST U R v o A AR L e I
JE R, B T TR A PR, AN B B B A R
HRYT, TSR E NI AAE, I, ARDS (1571

VER BRI 3 20 28 S J 2, YA 7 1l ) A Rt B
FH B I 8y, B A Sl 4875 1 St AR
58RI DA R PaO/Fi0,.Sp0,/Fi0,. 01,08l K
I HL S50 MAP . PEEP 5 HLIKGE ) ARDS f& LA
TAHSE, AR R Bfs T 48 b ; @UGE <5 0~3 K,
PA_E A8 R4 EA AN, (E 56 3 AN 5 i o
AHFFE T ARDS LRI RAFFAE 5347 o, i
R M TEAE S 51 ARDS (9 85 [, 1% 5 g A= iF
R0 . ARDS R R 43 0T i 7R it 48 5T Wi
TG 5 63% , IRTFAE 5 19%" . ARBFFEXNT ARDS 1Y
I PR B8 A Ar s i 92 (30.19 ) MK T e 0
(68.8%) , ST —8 ", fEL AR R il &
VE R FER R R S U3 BEAA A AHDCPE™ . e
JEBARDS B HEE 85 L a H P RE AT O,
M ARDS 1) 2 Wi 55 3 B PaO/FiO, A & R
AT TN PR - IR IR B A AN A A
PEEP ¥J 0] 521 PaO./Fi0, FL{H . ABFIT 45 5HA
6], B B RFET 4 PaO./FiO, TEHLMGE S H5 0 K
B 3IRE TR, AR 2 LT EHE, B 5
B f 7 HOZ ARDS 19l S7 fa fe 2, B ST il
WMl , 5 RIS B FT 45 FAR L. Wong %5

=3 ARDSZE T &R EZEH Logistic B V3547
Table 3 Logistic regression analysis of ARDS death risk factors

s i) S 7% 2 OR(95% CI)

DO

Pa0./FiO.(perl0mmHg decrease)
SpO./Fi0,(per10unit decrease )
Ol
0sI
MAP
PEEP

D1
Pa0,/Fi0,(perl0mmHg decrease )
SpO./Fi0,(per10unit decrease )
Ol
0sI
MAP
PEEP

D3
Pa0,/FiO,(perl0ommHg decrease)
Sp0./Fi0,(per10unit decrease)
oI
0sI
MAP
PEEP

0.852(0.747~0.973)
0.842(0.755~0.939)
1.083(1.015~1.157)
1.146(1.030~1.275)
1.117(0.972~1.284)
1.347(1.009~1.798)

0.579(0.438,0.765)
0.599(0.462,0.775)
1.183(1.080,1.296)
1.246(1.107,1.403)
1.238(1.068,1.436)
1.509(1.128,2.019)

0.750(0.656~0.859)
0.512(0.366~0.716)
1.259(1.122~1.412)
1.307(1.137~1.501)
1.369(1.128~1.660)
2.561(1.487~4.412)

P P44 5 OR(95% C1) JHES P(H
0.018 0.842(0.733~0.968 ) 0.016
0.002 0.818(0.723~0.927) 0.002
0.016 1.099(1.023~1.181) 0.010
0.012 1.172(1.042~1.319) 0.008
0.120 1.149(0.986~1.339) 0.076
0.043 1.383(0.996~1.922) 0.053
<0.001 0.539(0.395~0.735) <0.001
<0.001 0.569(0.427~0.758) <0.001
<0.001 1.221(1.100~1.356) <0.001
<0.001 1.293(1.131~1.479) <0.001
0.005 1.235(1.061~1.436) 0.006
0.006 1.474(1.090~1.993) 0.012
<0.001 0.677(0.553~0.830) <0.001
<0.001 0.500(0.349~0.717) <0.001
<0.001 1.316(1.147~1.510) <0.001
<0.001 1.386(1.172~1.640) <0.001
0.001 1.424(1.146~1.771) 0.001
0.001 2.896(1.559~5.380) 0.001
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Figure 1 ROC curve of oxygenation indexes and ventilator parameters predicting the risk of death in children with ARDS

x4 FiEFEXETRER BN ES
Table 4 Analysis of the predictive value of each indicator
on the risk of death

ARt B AUC 95%Cl
Pa0./Fi0, DO 0.715 0.582~0.848
DI 0.897° 0.822~0.972
D3 0.956" 0.906~0.995
SpO./Fi0, DO 0.739 0.617~0.862
DI 0.879° 0.795~0.962
D3 0.961° 0.834~0.998
01 DO 0.687 0.548~0.826
DI 0.836 0.725~0.946
D3 0.858 0.740~0.976
0sI DO 0.701 0.562~0.839
D1 0.828 0.715~0.940
D3 0.855 0.737~0.972
MAP DO 0.626 0.466~0.787
D1 0.773 0.644~0.903
D3 0.806 0.683~0.930
PEEP DO 0.714 0.567~0.861
D1 0.856' 0.748~0.964
D3 0.896' 0.808~0.984

5DO L, P<0.05; 5D1H#,P<0.05,

FELERAESAIK PaOy/Fi0, FIIK SpO./Fi0, 5 ARDS £
ILTEA R, JLEE S G5 SR ) JE I af
RETET ARDS fULBA B 24 Lt s A 28
Z BTN ARDS e WL JE PRl 48 , St
R FEWR TR 0 AR b A S AR

JEH A G AR R G IR, I, PaO/FiO,
J& ARDS B LAET XUSSA ) Bk Sy i R

5 Pa0./Fi0, HL 4L, SpOL/Fi0, A 5 3545, BT
A A, v DARESE W 4 A, PRI SpO./FiO,
TF2Wi FIPPAG ARDS B 350, R AE B4 LR I
IRMERT . W5 R SpO./Fi0, il PaO/Fi0, 22 [A A 1ER
TR S (7=0.688 5 P=0.001)"', K JH Sp0O./Fi0,12
W i) ARDS H % 5 PaO/Fi0, 2 W 1 3% B AT AR #
AL I PRAFAE AN S 5. B I SpOL/Fi0, 1] LAAE
S} PaOL/FiO, AR o ASHIFFE 4553 B 7R SpOy/Fi0, /&
ARDS (937 fE R R 2R EHLMGE 55 0.1.3 K1Y
A R RIPET - , SpO./Fi0, 1] LA F ARDS
5 W . F T ] AR M SpO./FiO,, freift —i
WFFEIR A SpO/FiO AL FAHEE BIE N HFELLT (K
T ARDS T , BASE AT 4R

OI 1 OSI 1E 4 2015 Jiit ARDS ™ 5 2 J& 73 2 b
Y, 52 L il AR S 45 RIS, P R AE A 25 A 1 85, H
B Pa0,/Fi0, Fll SpO./Fi0, B HE Fz W i 43 175 72 B
Shen 25 " fJF 5% .78 O1 %% PaO,/Fi0, fig 5 I iy b X
ARDS FE5I 28 o B LIEAT G K 202 o Desprez
45 SURIF 53 52 OST AT O1 25 J A0 ¢ (7=0.862, P <
0.001), 08I ATt O1, A JEA 5 AR AL U5 (5 B
AL ARDS fHE LR . Huber %5 HF 5T .78 ARDS
WG 6 hid it O1 5 OSI A 5 (14 ™ H A BE e 1
BT XS 19 53 9% o ASBIF ST 45 AL, O1 #1 OSI7E
ARDS UL FHUGE S AYEE 0.1 .3 R EHA K i
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FIBET- TN R, FERR S 3 K

MAP 1R ARDS H 2 I ) 254845, Haz S
W Sl A E]  PEEP W0 & R B &
M), ASSY R AEHLIGE 4 K, MAP ZE 4716 41 F
SET 4 W) TG Wk 25 22 5, 7R 50 1 RS 3K, A
)45 B 522 5 FET-2H MAP 5 25 8 TAEIR 4, BT
2N ERE A ™ EAIRAEUE , T 5 PEEP 1] DLk
A MAPFEZ R . HTH S MAP [R] B 2378 ok
AL Bh 727 2R, — e T B 2 M J8 3 il
Jio Chen %" IHFSE /R FE ARDS 155 1 K, 36T
20 MAP[21.5(20.0~24.0) ] & FA7 16 41[21.0(18.0~
22.0), HAETE B3 2% 5 (P=0.012) . ZWF5E 1 MAP
AR, % 18 5 HALGE <o F2 v PEEP I #
[10(10~12)em H,O ] 2 & T A SE PEEP X B A
X% AHFFEEN R MAP 5 ARDS SET 4 A 61k,
LA A . (5 Lubre 28559 BF 57 45 5 0 2R
MAP 5 ARDS )90 d SET-FTCHSCHM:, 53E ARDS 1
WP ot FE A AU T R A RS AR DGR o IR SR 45 2R 1)
2 R SRR A G, BT AR A T
UESE

PEEP 38 325 98 19 Jili 6 PN AR 2F 25 6 1) il 960 52
ik, O il N AR A AN — 1 B R EOE R
JEVRYT IS T RE B i A A R it . A ST R
ST 2 PEEP /K1 I 2 /5 T A7 1% 41, PEEP J& ARDS
LAY FET T R 2 |, 5485 PEEP #2755 156
T XU 3 5 . AT DA RS A = 9 PEEP RIS i i
FiO, )Xt T ARDS 1™ H R B, 50T 28 Pl AH
K, 1 Khemani 25" 897 45 4275, fIK T ARDSNet
AW PEEP B8 5 SR SR ARG . A5 [FI R
FETE PEEP 38 i IR 4, h A 1 S8 LE3 o Hh e
ARDS 4 [HAIFE A PEEP % & 4 6~9 ¢cmH,0 4
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