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[(WZE] B HTEELREM A E AR (severe bronchopulmonary dysplasia, sBPD) & JLTEMEITS AR IE
J£ (intrinsic positive end-expiratory pressure, PEEPi) 7KV M A[RIZKF- PEEP 5IG IR R KR . ik WIS
Br20224F 1 —2023 4 6 7 6] Nl i3 2 JLEE B 7 i AR BE R 12 64232 35 PEEP il 2 (1) sBPD AR LI IR 88t
I B 75 PEEP; (210 emH,0) 54 PEEPi (<10 emH,0) sBPD f& LAY I R B M I R 45 7. S5 R 124
sBPD B JLAELY IF MRS 317~677 A Z [MiF47 PEEPI N i, FeflGh 0.9 emHLO, e 19.6 emH,0, JLr150% (6/12)
M JLPEEPi>10 emH,0. BT # = PEEPL LG PRIFEAETCEUil & T AN MRS, 541 )L IC 0 B A 613
A, Hoha s LAV EALI BE . 1 PEEPI<10 emH,0 SBJLAL 1 BISET, H A3 55 B
#5i%  sBPD B JLATREAFAAE S PEEPT, & PEEPi AT RE S sBPD LIS R 2545 XK.
[FhEHKILRIZRE, 2024, 26 (10): 1034-1039]
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Measurement of intrinsic positive end-expiratory pressure and clinical outcomes of
infants with severe bronchopulmonary dysplasia

QIN Xin, ZHAO Xiao-Peng, ZHANG Hua-Yan. Department of Neonatalogy, Guangzhou Women and Children's Medical
Center, Guangzhou Medical University, Guangzhou 510630, China (Zhang H-Y, Email: zhangh@chop.edu)

Abstract: Objective To investigate the levels of intrinsic positive end-expiratory pressure (PEEPi) in infants with
severe bronchopulmonary dysplasia (sBPD) and the relationship between different levels of PEEPi and clinical
outcomes. Methods A retrospective analysis was conducted on the clinical data of 12 sBPD infants who underwent
PEEPi measurement and were hospitalized at Guangzhou Women and Children's Medical Center from January 2022 to
June 2023. The clinical manifestations and outcomes at discharge were compared between infants with very high PEEPi
(>10 cmH,0) and those with lower PEEPi (<10 cmH,0). Results PEEPi measurements were taken in 12 sBPD infants
between gestational age 31" and 67" weeks postmenstrual age, with the lowest PEEPi measured at 0.9 cmH,O and the
highest at 19.6 cmH,O; 50% (6/12) of the infants had PEEPi >10 cmH,O. All infants with very high PEEPi exhibited
ineffective triggering and patient-ventilator asynchrony. Among them, 5 infants could not be weaned off invasive
ventilation, resulting in 4 deaths and 1 infant being discharged with a tracheostomy and ventilator support. In contrast,
among the infants with PEEPi <10 cmH,O, only 1 infant died, while the others were successfully extubated and
discharged. Conclusions Infants with sSBPD may have elevated PEEP1i levels, and very high PEEPi may be associated
with adverse outcomes in these patients. [Chinese Journal of Contemporary Pediatrics, 2024, 26(10): 1034-1039]
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BPD (severe bronchopulmonary dysplasia, sBPD) &
JUARF LA o B 1T B SE Bk A2 4h, sBPD A&
JUEAAAESOE A5 A fIIRE i 2L S
SUERZE Y R BERTSY R BPD LA RE L
PSSP UAE R . AR 0 o AR S B SR
ARz 0, HARE LY BPD LTI DI g
Kor A & SR 73 BPD AR L HAT W i 6%l FH 25 P
A R WP A AZ BR . AURBE P TY iU ET LA
— PR ) LA 2 AR O AUE R B
A I A TR R B A il S o 2, Al O ] X
el 7 SORHE 25 1 I 8] O[], DT 32 B 23 X
Hogh &M od R R
hyperinflation, DPH) , i 38 N I8 P #F SOK IE &
(intrinsic positive end-expiratory pressure, PEEPi) .
DPH 5 PEEPi 2 5[/ “ ABLXHL” | & shAN 52 |
W W A R K, BOROIL RO i A 8 3
Pt =R B PEEP 1 47 78 LA K I H 7K S 3F F
sBPD B JLHYIRYT MALAGHE “UR IS A HEE L, H
Hy 300 6 ) SRy BR A, AR DA AR DG SR AGE . FRATT
%t 1241 sBPD #8 JL PEEP: #1777 #RE N i, B 4E
RV sBPD UL PEEP K- B S RES R B
ABIER 3 5 PR B2 A X% PEEP BYIATAL

(dynamic pulmonary

1 ARSI

1.1 MRI%

ABFFEIA 2022 4F- 1 H—2023 46 HAE] M
LT LA B H#E AT 7 PEEP I & Y 12
%1 sBPD &L, HEBRFRUE ] Se RS AL P o 1n
B A3 A 3 26 ER LG PEEP 445 5 K2 I TR )
IR R BULAT R IR RS, R ATHE PEEP
>10 emH,0 A Ky 5 SCh B & PEEPL, JF 8 1 5
PEEPi (=10 emH,0) 5% KX PEEPi (<10 emH,0)
LRI R RIS 2547 7 X5 k. BPD 2k
FH 2 [ [ 37 L2 fdt B Fn 28 & e i 52 FIT (national
institute of child health and human development,
NICHD) 2018 4Ei2 WibrifE " . A 52 s k) M
M ILEETF DRI E R SFE (S
FEIDLRMEH T [2023] 45235A015 ),

1.2 IeRFRIE

Wt RO RS, REANDHFEE .
HZ5iesk . LAEGRRAZER . B X &R s
AT ZER . PEEPTIN L . M SRATEIRIRTE O (2
FEVFIRHLSE . AR . 280 Ak o) 1

AL A FRFW SR HLE A OLAE) , DL RS,
Ja R, AUETITH ML BE . R Pl
PG A BT ) SEBERE . ABLAS [ 264 45 fioh 2 43R
I, BILH F 00 B BT AL
IWHTFTEfUR SEIR , B ILA B ERFWR AR LA
REIRI D 45 T SCRe P AR O R i A, DA ¥
A A IR I FEATHE .
1.3 PEEPiZ

ABIEFE A R LA 3 Aok AR B b 0
PEEPi, {8 I HLA servo-i BY, servo-n (Maquet,
Solna, Sweden) o

W AR BHL BT v 2 7 5 A 5 il U I L
HIPARAS IR, Sl SCP PRI AL,
RATE 5 Ml N s -, R i il o e o R
AR B 2 )2 #0288 PEEPT, I sp i) L5 2440
T A ERPR AR, HASEE T BT 5 i i AL
Mg (MR E<20%) o FIFSRIERE (positive end-
expiratory pressure, PEEP) K& NEALKF (servo-i
WEIZAL PEEP M8 0 emH,0,  servo-n FFIZ AL PEEP
FAR R 1 emH,0) , @ FFIRAL B PR
B, WAURBRA2~3 s ffilil N 5y as 20, I
PSR IE R (PEEP,,) Y HAFEREM
&, U AR G DR ACE AR TE i, T JE
S W SGE 52 4 B B BOA ZE R A R PEEPT, BT LIAS
WFFER FITEA R PEEP KV 3#EA TN &1 78k, LA
WELE AR AFAE 7 22 PEEP R SHE IR Al . &=
1 & PEEP=0 emH,0 (servo-i) #% PEEP=1 cmH,0
(servo-n) i =YK PEEP, HCEHIE, W5 2 Akt
PEEP ¥ [0l 2 7 A /K-, Il =K PEEP,, P-4
B, B PEEP 3R JH LR A X iF 5 . PEEPi=
PEEP, —PEEP, 4 il & 1 ¢l & 2 JI| 15 PEEPi>
10 emH,0 [ 22 LA AR 5 PEEP; 4

AL PRI HL B ERRR LT RN & PEEP
Bf, servo-n WU AL AT L 4% W /R PEEP,, 50 (H
(K 1A), servo-i MW AL 7 22 $5 A & UL £ W U 1)
PEEP{E 2 PEEP,,, (A 1B).
1.4 SGitESH

R SPSS 26.0 X Bdfe BEATSE T2 0 M
THEBERER A AL EC (gl eE) (M (P,
Py ] ik, WA LR ] Wilcoxon FRFIAS 59
THEGORER B E 733 (%) Hifik, PIZLE L
R Fisher S UIREARTE . P<0.05 H 225 A 51

X
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FifE] 2K

Pplat

1 = PEEPI B FERRHLE

A: servo-n ML PEEPi, PEEP

BUEEER R ; B servo-i FFIRHLIEFFS BESR,

total

PN, BRI PEEPERI N PEEP, o AN (FiAl) JEmPRMUE st @ 25k, RIPEEP,

2 HR

21 —HIER

g A 12 ) ¥E4T T PEEP: 4 1Y sBPD £ L,
i R L /N TE G 8 317 18, R R Al IE iR i
677 J& . H:rp PEEPi=10 emH,0 £ JL 6 il , PEEPi
<10 emH,0 FBJL 6 51, ML LA O£ 1.
WAL BILIGES . i AERER | I a2 TE RS L U
AR, HEHZEFY TSR L (P>0.05),
15 PEEP: 2H F B i J e % 8 TN PEEPi 41, {H
ZREE G FE L (P0.05), 114 LI i
254 BPD Wiz Wbnite, 14 (FJL4) MlHERF2Y
IERGIE 317, T IE G 377 S8 B B T e 2™
Jili B B IR T TS, 1R LR SRl g 2L K
IR R B it b S J 5 i ] it £ 4
b, f746 BPDEHLAR ML, % iz B L a8 T
PR BPD 148 AT
22 MELER

722 4 PEEP: U 5 45 L 5 R AL S5, 12 4]
sBPD & L & H T PEEPi, H rh Ak PEEPi &

0.9 emH,0, = PEEPi & 19.6 cmH,0, 50% (6/12)
sBPD # JLPEEPi=10 emH,0 (U4 1 8¢+ 2) .
JL 4 ¥ PEEP=1 emH,0 B} il #& PEEPi=7.7 emH,0,
M 7E PEEP=12 cmH,0 B} ll & PEEPi=13 cmH,0, i
I PEEP J5 PEEPi e i s B A2 80K, Al g
PR Z BT E RS H PEEPFT T 2ER9508, A4
AEIN £ 5 = PEEPi AYATIX
23 BILER

12 5 sBPD LA, 7 451 A1 B s ik v 75 2 1
BYRANIGIT, 6 11 LB N IR AL S 4 4 R B
SEIFET:, 11D REERFRHLI B . 5 BT &
DL PR 252 i 350 0 155 B T A WL, w5
IR E . WU A, BEHARITESETS. K3
BT i PEEP: AR PEEP: 58 LAY I R 26 BN 5
Ja B . W PEEP 41 F LIS H B0 T Joai ik %
PEEP: #5850 Aol HBURAE Ak . IR
T[] FI A EERTT BY I 30 bk s R A BE SR AR 22
6 il B IL 4 FIBET, 1B G F AL B
A 1 BIRe RS a5 Bt

F1 WHBILERFELLR

TeFR 3K PEEPi 2H (n=6) 1 5 PEEPi 4H (n=6) WHH PiH

HAEIRES [M(Py, Ps), JH] 26.6 (25.2, 30.7) 27.1(25.5,28.3) 38.00 0.900
AT [M(P,s, P,y), g] 810(700, 1 130) 940(620, 1 030) 38.00 0.909
LAY [M(P, P.y), JH] 53.21(44.0, 64.6) 56.6(41.2, 59.4) 38.00 0.937
R RHACE [M(P,, P, g] 5230(3 520, 7 120) 5500(2 950, 7 190) 39.00 1.000
P [n(%)]

5 5(83) 4(67) .

5'q 1(17) 2(33) - 1000
NIRRT [n(%)] 1(17) 4(67) = 0.242"

FE: [PEEPi] R IRMEIT SR IER, SR Fisher BIHEAR:
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F2 12612)LFERINIEESHRNELER
I 5] ARG k& ‘fjﬁ Pli (ﬂ'ﬁé Fi0, \ RR‘ VT PIP PEEP ﬂa’%ﬂfﬁl llﬁ;%

i (d)  (kg) (emH,0) (emH,0) (%)  (K/min) (mL) (emH,0) (emH,0) HI% 25 J5)
1 Ls 55 6.7 8.0 3.0 40.0 20.0 56.0 35.0 120 servo-i AL BE
2 2 44+ 3.8 6.0 3.6 40.0 30.0 36.0 30.0 8.0  servo-i MHHLHIBE
3 i 427 3.4 0.9 3.0 30.0 30.0 18.0 26.0 8.0  servon MiALHBE
4 2} 31 13 7.7 13.0 90.0 35.0 10.0 32.0 120 servon  SETC
5 L 56% 7.7 15.0 15.6 40.0 18.0 65.0 47.0 10.0  servon  BETC
6 'S 44 35 10.6 6.3 36.0 20.0 29.0 29.0 13.0  servon  SETC
7 5 517! 3.6 45 6.5 90.0 25.0 32.0 35.0 140  servon  BETC
8 5 677 7.6 3.8 26 30.0 20.0 83.0 30.0 10.0  servo-n ibLHBE
9 B 607 7.0 12.0 46 30.0 20.0 65.0 32.0 130 servo-n AFHLHIEE
10 5's 56 6.1 19.6 10.6 95.0 20.0 65.0 50.0 150  servon BT
11 5 58° 49 10.0 5.1 25.0 25.0 30.0 23.0 85  servo-n JRALHIBE
12 5 63 7.0 5.6 3.7 30.0 25.0 40.0 26.0 6.0  servo-n JRALIIEE

e [F0,] WA ; [RR] MR [VT] i <ak; [PIP] WAU%; [PEEP] IFURIERR; [PEEPI] WIEHERFSURIE R ; i
1: PEEP=0 cmH,0 58X PEEP=1 cmH,O Il /) PEEPi; 2. J5PEEP 5[4 PEEPi,

*3 WHERRRERE [n/n, (%) ]
PEEPi PEEPi
E| <10 emH,041 >10 emH,04
(n=6) (n=6)
N BT 1 ASIR 25
Fi0, }£:>50% 1/6(17) 2/6(33)
INIENCIE 1/6(17) 6/6(100)
TJeak k& 0/6(0) 6/6(100)
LR g 0/3(0) 2/4(50)
J e BT LA ¢ 3/6(50) 4/6(67)
SRR AE AR 1/4(25) 3/5(60)
FESLAT FUAA ) 1/6(17) 3/6(50)
Jiti 3 bk e 3/6(50) 4/6(67)
e At S
ST B RAE YT 1/6(17) 5/6(83)
TS A A3 A B 5/6(83) 1/6(17)

TE: am AWMU b R IR FITER & 5 bR IR )
DB ML R s o ™R R BRI ILAE RE SO 2R B AR
B 260 mmHg; d 7R ST B T IR UESCUE AL eon
it 2l ki i R S i A I A 40 W 0 LA A il 30 fok s e 45 g i
FEZ59iayy IR . PeA30 . WA —SA A . EiFJER
5o [m ] BIPEAKL [n,] MHEEAKL

3 iTig

FATH I 78 25 S SRR A 4G 19 sBPD &L 7]
PIFAE B A9 PEEP: V7 EEZ 43 BPD B LEAT
e PEEPT, 13X #B43 F LRI B 1) AHLA ]
AT % . DPH 5 PEEP 29448 T hi A
51 BH ZE R il v, O AR 3L 5 BPD fBUL
HAG MM, LIRS SIEB . lish ke

FEORRRAE % {H R AEHLAGE W BPD LT
A /DS B, Napolitano 45 7 I & 1 12 4]
sBPD £ JL B9 PEEPi, % ¥ 7F % &li PEEP14~
20 emH,0 WYFHHLT 8 4] 8 JLFELE PEEPI. Riou 5§ '
X 34 GHLAGE A 2L (1.2~9.0 kg) Ml DPH 7£
DIfesk it LT s 7 i, 2550 WoR 5 il i
AH g K TG il 52 o e s 1) F8 LA EE, BPD BB LS
TAREREILEAEY R K DPH 5 PEEPi,

It A3 22 IR B AR ) AN 2 2 0P B PEEPi 11
FEF P T ARTE S B S N ACRE T B AT S 2
LIRS AZBR . SRR RE, 55 JE i DPH
FIPEEPi, [R] A8 FH 7 3G hn - B <t a) % Fio
K, WATEEIER, SIFSE RN RS
4 PEEPi. H T BPD L1 B & PEEP A9 i A 1#
ANEHE, BT R I = PEEP 4178 B kA%
B, BRI R B N RE RN A& BPD & AR
a2 Y IR T BPD HBULI s i AT e
(R APEBIEE 20 ABFSY B9 L4 7R 2 IE AR % 317
JEIE L E 4 I PEEPL, #2757 PEEP: 7] DL L
B I AEALGE R LR, B RA R R
A ST IV 2 7542 12 PEEPi 2 B A J5 PR A5 0 —
.

PEEPi 5 DPH A I Z MR AUV . PEEP &%
R I A 38 SRR . — 7 TR HS I JUL 55 e
W LR B far AR LR R I SR 5 e — 38 O3
YiSe TR R PEEP, A e/~ EMAR; 51—
1fil DPH fifi PP SR il 25 BRI L & LA SO R R
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A5 B LML 45 7= A I e T 2R AIG 2 > ARBIFGE R )
W LR E BB T AR 17 OB LA 2 ™ )
o fes S TO0MR, (R SRET A e B ) o FERLMIGE <
BILL, PEEPUR AN M EERA, 5350t
HRGEIR L ZE TeR & . Napolitano 55 7 FUBF5T BN
43 sBPD H LA £k 40% 1 [ 3 WP 1A firh % I
WAHLESR . PEEM AN S BB RS . 6
B, 2 X il I R A O v AR, A A
7S e e N el byl I e LS R S A W ]
i 0 A R T A5 Pk [ e 3 &5 24

IR DL R ik Z R, RS HA
T2 AN (A PEEP: K5 R I PR B2 A i F AR
PUH PEEP] 19 B2 T HAE FAFAImIG AR WER . 72T
A 38 TR A T 400 T R 381 I W ML 2 — B [RD O |
T - IR AR T A BE A A R
B LAETES IS B A DPH ., TEAHFSY H 6 5] PEEP;
>10emH,0 19 B LERAF 75 B 5 1% A ML B IR A TE 8L
il Az, PRI 20 PRUE 2 1) AR L H BB S 1% fih 2 4iE
R R TCRSh LT, T5 2 PEEP AAfE. A
JEBT A JLA/NSE L EAK PEEP B (10 & H 48 IR
XE . Napolitan 25 "7 fifi F & 45 I & [R) A5 S iC 1
J7 305 PEEPT, X Ah 7k a] LAZE L B ERFI )
TOLT AT, (BT ERR R A, E— K
FE WP = E LA . AHIEST I o IR SOR
BH 7 2 R 4 N T /<38 A9 BPD B LI T #8 4&
PEEPi, XAl 5 =08 & R s B/ R 5 17,
eI ) RO AR B N R AR & B
T A PEEP 75 22 (B LJC A 0PI, B A )L
N LABEAR TR 48 A B A PR R, LA
58 HITAT B FR LRI R A T LR 2540

4 B0 PEEP: J5 T U e 14 2 AR SR ILA B
MU SR, [R] B ] LABPAL B LR SRR /NS
TR HAGE R RV . Bl B K S 0 R
Tz IR L, HUBHGE R W 1 DG B2 N 02
(RT3 , DUGRIE L 08 A A ), SR
ity 0 LAs/b DPH., 78 H M L, B
PEEP 1] LA/ i PEEPi S35 1 firh 22 A8 2h 384 it 5 o
W IRIME, gAML, (ARG 38 PEEP 3% B 23
F 3 PEEP,,,, 3 (= 1M 52 ) i 3% 20 01 2% . B ATx T
sBPD & JLJH T4t PEEPi () “5fE PEEP” B EAT
AR, RN P B ZE M Al e s 2 3 o i
PEEP % & "N PEEPi Y 70%~80% >, Napolitano
2 0 B BIFSY 2 BAR A PEEP I 5 4% 5 8 % 0o 1% 411
PEEP BEE 1T LIk AMUHLIE I8 sBPD LI

%2, {HE 5 sBPD LA AR = PEEPi, 75 2
JE 3% 14~24 emH,0 1) PEEP A g 52 AL IR 25 .
FEAE/NOE R SR IE & RV EIL, WAZR
EY IR B TR PEEP:, {H R PEICTAG H:
R

A HF 9T 45 B R sBPD i JL & PEEPi
(210 emH,0) S5EVIIF . K BIHUMGE 7R AT
AB AT A G . X 0T B = PEEPi UL 2L
AH 2 R —5B 3 WP A5 ) 25 5e il PEEP: 1 0T ™ A= 1
% (T SR B R OR . A T RE Rk
T AR 1 327 B RN AR P 2 1 1 sBPD f8 UL
PEEPi ()5 WL R, 3k 26 gL 77 2 i) ] 21 5 4
PEEP SR iR SO T O PRIIEE TRTK, $3
X2 B LIC R W LR BRI MLAGE <.
FATFAEIFRENBRS, RERKLEREZA
B BIHLAGE O BB IRYT X
JLARBE A R T 5

ARSI JRy BIR M A T 3 2 — 0 [ e A 5 LA
A/, ZHEBILMINGERE A, RAEREUE
IR AL SEL, IR ARXHKE PEEP /K V-2 $d5
FEPEEP HEATHR VT . “PPARBER” L mRAR AR IS A
FHE 8 F WAL PR 55 5 PEEP BEA TR, 384 e
fAjBe, ARG X LR AT R B B sl LA A B AR
UEFFAS PEEP M 2 9 MERAME, AREsE g LA
FIFICRA R () PEEPi ., HRT&F sBPD & JL PEEPi
MBETE D, A FRATHIBF I 2] 26 1 AR R 1
[y, (EAF5E 45 L4 7R 3543 sBPD B LA7 ¢ = PEEPi
TR R, XTI A X 43 AN [R] BPD 6 RUAH — & By 5 B .
H i 5¢ T PEEP 7EMLMGE <™ LI B K e it
FEANAVESRE , RART BRI AT s TE KA IT &
TR PEEP (WE Sl B . e B AP IA R

YEETHRER. ARATHRBKE, BIw
B BAGI; AP RFTLFHOME ., XA
SR REE R FTLFNRIT. S REERA
Mo

FA AR FR . FA AR R AL G
(& % x k]
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