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Application of BIPAP ventilation in children patients with severe hand foot and mouth
disease complicating neurogenic pulmonary edema”
Xian Yanshan , Zhou Lizxin ,Qiang Xinhua ,Mo Shaomei , Zeng Tianhui sMa Jiekui
(Intensive Care Unit s Foshan Municipal First People’s Hospital s Foshan,Guangdong 528000 ,China)

[Abstract] Objective To investigate the influence of two different mechanical ventilation modes of bi-level positive airway
pressure ventilation (BIPAP) and synchronized intermittent ventilation (SIMV) on the respiratory function and clinical curative
effect in children patients with severe hand foot and mouth disease(HFMD) complicating neurogenic pulmonary edema. Methods
Thirty children patients with severe HFMD complicating neurogenic pulmonary edema receiving mechanical ventilation were divided
into the SIMV group (control group) and BIPAP group (experimental group). The lung protective ventilation strategy was applied
in both groups. After 30 min use of SIMV and positive end expiratory pressure (PEEP) ventilation, the experimental group changed
to use the BIPAP ventilation mode, while the control group still used the initial parameters. The airway peak pressure,alveolar plat-
form (Pplat) pressure, lung compliance, pH value, arterial blood CO, partial pressure (PaCO,) and oxygenation index (PaQ,/
FiO,) at 0 h (baseline value),24,48,72 h after mechanical ventilation were monitored. Besides,the duration of mechanical ventila-
tion, 28 d mortality rate and the length of ICU stay were observed. Results Thirty children patients smoothly spent their acute re-
spiratory failure period. One case in each group during the later period of treatment was transferred to the other hospital for contin-
uous therapy. Among them the transferred case in the control group finally died due to give up treatment. The rest 28 cases all were
cured and discharged from hospital. The 28 d mortality rates in the two groups were 6. 67 % and 0% respectively,with no statistical
difference (P>>0.05). Compared with the control group,the airway peak pressure,Pplat and PaCO, after mechanical ventilation for
24,48,72 h in the experimental group were significantly decreased(P<C0. 05) ; the lung compliance and PaO,/ FiO, improvement
was significantly higher than that in the control group(P<C0. 05) ;meanwhile the duration of mechanical ventilation and the length
of ICU stay in the experimental group were shorter than those in the control group (P<C0. 05). Conclusion The BIPAP mode used
in the mechanical ventilation therapy of the children patients with severe HFMD complicating neurogenic pulmonary edema can pro-
vide better effective ventilation,improve oxygenation and respiratory function,and shorten the duration of mechanical ventilation.

[Key words] pulmonary edema;respiration,artificial ; hand, foot and mouth disease; ventilator, mechanical; bi-level positive air-

way pressure ventilation;synchronized intermittent mandatory ventilation; neuronal pulmonary edema
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K R T I A S R R R M L S B B LA T R
T P R ATL A o) 1 2 VP i 7 e 1 3 i o T R 9 1 TS L
AEEEL, WKPREIEE (BIPAP) i S A K 41697
S MNP IR 38 25 A AE CARDS) | 4 22 b L 78 I BR B 0% B2
A 7z AR T 2 H & — B0 HT 19 9% F, BIPAP 3 <% 3
F IR T4 00 2 PP I K i (NPED g2 L W%, 3 8 B 97 301
S 7 — IS . ARG RS T AR ICU S5 1A 8 <
FOA Y 30 BT AE T2 110 A 9 NPE W 6], 2 0 HLARGE <0 =
iEF 2 A G FF NPE B LR 3y B8 BT 800 52

1 #R5HE

L1 %R 3E#E 2009 48 5 J] & 2015 48 9 J] A4S B
ICU W EAE T & H % & JF NPE 4% 32 HLWGE <A 97 19 L 30
B, Srdl)a . x4 9 B, Lo 6 Fl, F B (3. 05£0.73)
%R 5 8 Bl Z 7 Bl 4RI (3. 0840.63) %5 . i A K
BIEA K DR T RIS PR SR, ORI, SU A )
ZIRE & SGE N B KRR SR 206 6 UK R A 0 S IR
P X S 2 A6 g 25 $ R St K B, EVT % R A I BH M L 2
A E DA AT R DRI S Wibr e . Ao
SR LIE B N E E0E [ B O 38 0 A B 0 FE 2 DL S b v .

1.2 J5e
1.2.1 ZEB3RIT i A BOLAAE ICU J5 B 2R 47 36 97 /i

FEAR (AR FIREAS 9 IR B0 R IR g 2 i R Bh ) 2 R SR E A
HEKGN S . HFSH(F R TP E ), 4 T Bk
3R okl N e BT S DR PR R R L KR A B R B AT b
AHIE 7 - [ AR PR Y B B SR MGE R S 5 A
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1.2.2 HLMGESIRYY ik 30 il )L A 5 25 PB840
SR A% XL 0 T AL, AL TR SR Pl OR B P SRS . A
1138 SR =R TR] 25 ) 8RR 4 38 < (SIMV) + 175K IE &
(PEEP) . ## /M8l S 48 6 mL/kg (BABIA ) . % B PEEP Jy 5
em H, O, # H B i1 5 & & (Pplat) <30 em H, O I i i P 5 bk
T2 LA 5 4% % 20 ik il <, 43 A B Jk il 480460 A B (SPO, ) i 4 i
W HIL S50, W ARR 20~40 ¥R, A SR B (FiO.) 72 K 1T #E
UE SPO, 7£ 90% LA I 4% & F /N F 60 % fi 3 ik 1M % 4 &
(Pa0,) =60 mm Hg. — bk 5 [ (PaCO,)<<50 mm Hg.pH
{H 7.30~7.45, EHUMEE S 30 min J5 . %] B2 4k 2 8 90 46
1) A AN S 40 1 0 4 i F BIPAP @ AR, S = R 8 R
JL A FE N, DLSGE I TR B9 75 % B L Pplat 7K F4E g 5 W SR
K B EARRAE SR O, 8 WS HE A 18] (T ) R 4. 2 s IR
FERS A (Thow ) 7 0. 8 s FEMAT A 12 3R/ 40 % #5 WA A 2 - 5
WAIELL 2 em H, O 31, A HE R 2 W HE S 73 i Fio, 10%,
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B B S K S 5 em Ho O, 250 H 49 Pplat B F 30 em
H, O, M LL 30 em H, O /R R KT s 4 8L B 30 IR R
R B EEIEL R 1.0 1.5~1.0 ¢ 2, 0, R S E AP
BTEAEBMEMIS AL E 2 em H O, W48 JLI0H B A
BLXT BT o D) A e 12 ST 202 e 20 0 K 8 A 9% O J DR G e £, 4%
Ramsay FUEPE 0 PP FIRPOR™ 21 4 W02 S B A
FEAL 53 43 R i o 1 A I SN 54 43 S AR L S A1 R
BCRLR 55 43 R AW o Xof 0 S il 85052 4 5 6 43 A % il T ST 5
8 JLEA R Ramsay #UHPE4 4B 45 7E 2~3 43 . 1 [ Ramsay $1
PR AT e R AE 3~4 4. WAL B LY 08 A % b s 8 45, DA ok
G W 8 3L B o 2B B LR B

1.2.3 WMEZIhr  WEMNARILEATOR  ER R 2tk
A P15 18 M BETE 4 (APACHETT 43 & A 3% BT WL WE <A
[f) 5 o0 8 )L 2 32 LARGE S 0.24.48.72 h 4 A I ) B <3
U FE il 187 4 L Pplats A H /) 22 75 BE Radiometer Il <, 43 #7 4Y
ABL8OOFLEX Wil 4 4~ft ] Bt i pH { . PaCO, . PaO, /FiO, ;
et 5 LWL WGE SR ] L 28 d 9 BE % K AT ICU B (] 4§ 13 I
g

1.3 il a8 R SPSS17. 0 B4 HEAT G it 2 4 B 31
ORI T2 s R AL L BCR A ¢ BB RO R R R
TRSHBR A o #, # 30 K M «=0. 05, 2L P<C0.05 K225
e S-3'

2 & R
2.1 BABRILMAER AR APACH TT ¥4 RA B A % B AL b

ST T B 5 0 T2 R X (P=0. 05) L 1.

*1 WEBIL— BB (L)
_  APACHEIl AMHiES
4151 no AR GE) IR O a4 1 Ch
XHEZH 15 3.054:0.73 38.6740.62 21.8042.46 3.00+1.74
KIGZL 15 3.0840.63 38.67+0.54 22.00+2.51 3.07+1.52
L 0.15 0. 04 0.21 0. 14
P =>0.05 =0.05 =>0.05 =>0.05

2.2 AR ILHLWGE SR YT H S 7S [ B ] 5 F 0 ) 2 48 A 1
L 43897 24.48.72 h g, 4L AL AY <GB 1% JE L Pplat &
Fli NG0B BE VR T R B B KR E R A R ¥R X
(P<0. 05) 5 T 2t 36 21 % A 38 W L Pplat B fili Mo 14 1) 14 35 45
FA T R4 (P<<0.05) . L3 2,

x2 MARBILRTEHIEARNERERAZERAER(TL)
Ei=EaN 45 TRYT T A {E HLBGE S 24 h HLIE S 48 h LB S 72 h
S IEWEJE (em Ho O) Xf B 4H 34.53+3.09 33.33+2.66° 31.80+3.09* 30.40+2. 822
R el 34, 73+2.25 31.0742. 40 28. 9341, 83* 27.5341. 46*
Pplat(em H, O) X R4 31.00+2. 43 30.07+2.52¢ 28.93+2. 257 27.8741.59°
R il 30. 8741, 64 28.2740. 96 26.40+0. 912 25. 600, 83
Jili S 1 (mL/em HoO) % BB 40 17.47+2.56 18.87+2. 26¢ 20.27+2. 122 22.27+1. 22¢
g 4 17.53+1. 46 20. 874 1. 642 23,9341, 28 26.0041, 69

*: P<<0. 01, 5 RI AT AT LA P P<<0. 01, 55 %) B4 L AR .
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£33 FABINHESETAETRENELAKLSSHREERLE (T)

Ei=E7N 453 TR T Al E HUBGE < 24 h LA S 48 h HUWGES 72 h
pH X B 2] 7.26640. 066 7.3384+0.038 7.37440.0267 7.39940. 0247
g6 4 7.28640.035 7.36140.029° 7.38540.020° 7.39140. 0267
PaCO; (mm Hg) popiickiil 54,2007, 290 45, 47044, 470° 39.870=+1. 850° 39.400+2. 350°
FER el 54. 60045, 070 40. 070+ 2. 9904 38. 130+ 2. 800% 37.330+2. 490
Pa0O; /FiO, (mm Hg) X R 41 102.87049. 670 112. 4704 10. 7807 120. 93045, 440° 140. 73049, 3807
541 102. 730+8. 810 123. 27048, 040 137.600+8. 860 155. 470+10. 810%

2, P<<0. 01, 5 [W 4R Y7 1 L #8850 . P<<0. 05, P<<0. 01, 5 % MR 41 4%,

2.3 FHALEJLHUEE SR YT 1T IS AS [R) B A S Sl bk i <o B
ISR SR YF 24.48.72 h 5, W4 iR L pH, PaCO,
J PaO, /FiO, ¥ RIFTHI A H B R EH UK ERARITH*E
Y (P<0.05) ; i3 21 %F PaCO, & PaO,/FiO, 3% B 2k
TXFBRZE (P<C0. 05) 1 pH {8 75 20 L %8 22 v B 58 it 2% 8 X
(P>0.05), L% 3.

2.4 WABILBERMERE IR ZiE97 A A 5K
20 LK) 28 dIRIEFRAFHK 6. 67% 0% . L #2E B B G
B (P>0.05, xIHA 168 IL—EHE®R. THEFR, 7
ICU MLMGE S 15 d J5 8 A M IR Be i 7 s 7 M e 41 1 1 2%
JUAETE S8 B6 IR IF  TEHRCRS PP AL 5 d A7 HE BAKOK v 1% | 7 Wi
PRIME 2k e ) 22T R R B B MBS 5 LR IEBAT
YRR ST AR 28 BB LB I R VA A B . R0 2 TE LA
R BAE ICU {7 2 B ) B g i i IR0 2 R A ST ¥ 2 X
(P<C0.05), L% 4,

x4 WABILETRRILR (zE5,d)

4151 n LA 3 A e ] f 1CU Hi [
YPHR 14 10.27+2.74 12.20+2. 62
A 14 8.00+1.25 10.13+1.19
t 2.92 2.35

P <0. 05 <0.05

3 it ®

o 2 YR Pt K i A 2 R R DR P R Ry L ELAE T
A A SR BEAE T IR L SE R K B 6026 ~ 10006 . I R 1
FEAIFR IS, T 2P IR S5 A AE . S A Y g 2 g A
Shy T i A0 e 90 F) A A K A L Bt P O DR T Y R I 40
IRFC L I PEA 5N TR0 o B2 M 8 D A 2 7 R R 2 R
GUAEAR o ASWEFERY 30 1 &L ABATTE I R b 29 2L % L 0 D
Sy PR R AR I 4 g5 SRR AIE O R R O R R R B
I I 0 R R AT AR S AR AR TE A T RE A 2R L 7 X
LR A XU R R IR . 4k 2008 4E TUAEMBHIE TR 2 M2
RTE T 22010 AR [ LA 90 T 2 E O I IR % 22 4L A5 45 1 7
A L GURH A FE L 3t DR S BERE L il 1 (T 1 BB £
il F5 #2010 4E RO Y. — EL# 2, JLHGE <2 NPE i £ EH [
RIT I

A JF NPE 8 f8L 45 45 70 A 22 A 34 — 17 f 8 Sy iR
L TE4G T SIMV g 28 18 U 38 R B Bl X 2 Hh B i
A T A 3 B 14 A X 2 S BOE R R BLG L m V/Q LA
K ET SIMV 5E Bl < i 0 SR A77E 58 M 5 0T il k%
R BOILANR IR B (7] 6 4R 2 A7 15 W B 09 A AL X370 X D

35 B 5 2 R S ERVA T RO . BIPAP 2T 4E R R Ok 19— Fh
HHLE S, e BAUM 448 i, it 4d 80 4F AR5 1 1E
A ANG R B B B AR R R RS A &
WAL AT . E TR A R W AR P AR [ 11 R K
- 3 3 T P T A Thowe 2 18] (8 5 46 58 58 WU ST RE . 1%
SRR — A S A 0F R0 38 T IR AR R T IR AS
Fr B LTE S SR E P B IR AL & R AP B4R
A TR,

Hi T BIPAP 3l < AE AR 320 W, Al 58 4 08 55 58 </ 1.
T L ] (5 3E A ) A S8 B 3 L 9 T A ) DX i
AR St B Ak I 45 B A R T Bl 9 SR B 5T a3 A s TR K B
V¥ F) TR W A T K S i A [ o 2 R i i A7 & i K B A 18
R I M B A . FE AR WS T, B AL R 1Y PaO, /FiO,
D1 AR L T BIPAP 21 7E 24.48.72 h PaO, /FiO, & #L
B IE W A 5 T A T SIMV 4. 7E R W il i R B
PaCO, J5 T . ti F 7 [E 1 B BCRT . 38 Jn vk 8h F <032 8, o 2 2B
JULBE I 3 < BE S A R HE 1 CO. i 2 80 B R I A A 7™
LAWY SIMV 41,58 < 24 h J5 H CO, 73[R AR ERYT
FiA k3% H0 A B CO, %8 .48~ BIPAP B =
eS8 i ) N BE G R CO, MHEH . 1A+ pH (B 1k As , 95
A SR T G2 L (P>0.05) ,/H SIMV 4 75
14~ 24 h )5 pHAEFAERE N WIR . % 5 CO, fRA K.

5350 BIPAP 38 S AR5 B 320 W . BE 55 KR BE 4 A6 Wi I Py
FE 5 M 205 i OGS 1 B R AR A 7 & . &R y7 e R
T 2 58 SR =0T R LT ) 24 34 B 3 0% . 0 BIPAP 418
HUME S 24 .48.72 h J5 , S I8 W & Pplat, Jifi I 4 77 18 3448
F SIMV 4, HAE WU 8 S B A ICU ik - Xy B i) B @ %% SIMV
4158 . ULW] BIPATE S T A 803 & L PaO, /FiO, R AR
CO, it B8 119 [R) B o A5 2550 B il T 7 44 5 A AL B o 1 A » i i 2
T 700 A P L 3R G A T W L Y 5 R L 6 F AR LA R A I A B
I R A

G FRAR BIE YT 30 BB LI PR 2 T 2Tk PR R o o
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PRIXE % WK BE ) 2%, 2% JE A 7E T BRI R KB LB VI A B
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A8 — R A B LY 28 d R AL AL . ARBFSEIN N 4t
T B 2 VR A KRR R B L R S BT AR AR A L S
it LA S B 8 EAE T AL FIR R T SR CR 845 63 T



FTREF 20171 AF 46 45% 14

bidity and mortality[ J]. Pancreas,2007,34(2) :215-219.

[6] Cardoso FS, Ricardo LB, Oliveira AM, et al. C-reactive pro-
tein prognostic accuracy in acute pancreatitis; timing of meas-
urement and cutoff points[ J]. Eur J Gastroenterol Hepatol,
2013,25(7) :784-789.

[7] Papachristou GI, Whitcomb DC. Predictors of severity and
necrosis in acute pancreatitis[ J ]. Gastroenterol Clin North
Am.2004,33(4):871-890.

[8] Radenkovi D,Bajec D,Karamarkovic A,et al. Disorders of
hemostasis during the surgical
crotizing pancreatitis[ J]. Pancreas,2004,29(2) :152-156.

[9] Salomone T, Tosi P,Palareti G, et al. Coagulative disor-

management of severe ne-

ders in human acute pancreatitis: role for the D-dimer[ ] ].
Pancreas,2003,26(2) :111-116.

[10] Kong H,Ding Z,Zhu XC,et al. d-Dimer change in human
acute pancreatitis as determined by serumal triglyceride
[J]. Pancreas,2011,40(7):1103-1106.

[11] Sekimoto M, Takada T,Kawarada Y,et al. JPN guidelines
for the management of acute pancreatitis: epidemiology, e-
tiology . natural history, and outcome predictors in acute
pancreatitis[ J ]. ] Hepatobiliary Pancreat Surg, 2006, 13
(1).:10-24.

[12] Chang MC,Su CH,Sun MS, et al. Etiology of acute pan-
creatitis:a multi-center study in Taiwan[J]. Hepatogas-
troenterology.2003,50(53) :1655-1657.

63

[13] Athyros VG, Giouleme OI, Nikolaidis NL, et al. Long-term
follow-up of patients with acute hypertriglyceridemia-induced
pancreatitis[ J ]. ] Clin Gastroenterol,2002,34(4) :472-475.

[14] Waterford SD, Kolodecik TR, Thrower EC, et al. Vacuolar
ATPase regulates zymogen activation in pancreatic acinil J . J
Biol Chem,2005,280(7) :5430-5434.

[157] Hackert T,Pfeil D, Hartwig W,et al. Platelet function in
acute experimental pancreatitis induced by ischaemia-
reperfusion[ J]. Br J Surg,2005.92(6) :724-728.

[16] Navarro S, Cubiella J, Feu F, et al. Hypertriglyceridemic
acute pancreatitis. Is its clinical course different from lith-
iasic acute pancreatitis[ J]. Med Clin (Barc), 2004, 123
(15):567-570.

[17] Yadav D, Agarwal N, Pitchumoni CS. A critical evaluation
of laboratory tests in acute pancreatitis[J]. Am J Gastro-
enterol,2002,97(6) :1309-1318.

[18] Yin G,Hu G,Cang X,et al. C-reactive protein: rethinking
its role in evaluating the severity of hyperlipidemic acute
pancreatitis[ J |. Pancreas,2014,43(8) :1323-1328.

[19] Adam SS,Key NS, Greenberg CS. D-dimer antigen: cur-
rent concepts and future prospects[J]. Blood, 2009, 113
(13).2878-2887.

Ol H 1:2016-07-04 & 18] H ] :2016-08-31)

(B4 59 50
0 R 8 4 1) T B A% 15 SO [ 12- 14 T 4GB A — B

2 LI TR0 R 5 BTG T B SE A E R IROPL A8 o0 T A
TR O A 9F NPE 9 # BOn 77 IS B B0CR . il R G T
J & R AR A ML 23 R[], 1 BIPAP 3l A58 20 5 58 1 i 1 42
PRER B JL B 0 R 3 AU M s oA s o DA 9 20 T T R UL
B T2 5 R A 280 il 2 R 3 A/ LA L A o AR
22 I3 10 Pt 90 5K o B v S L e UL P o [ 4 AR LU B
S ) AT TCU I i) o A B A 94 i R O T A5

2% 30k

(1] ZRBe 55 JA S 2 8k . 25, PICCO i I f&  FEAE T 2
F & I A il ok b 8 L BOA s i LT DL B R BE 2%,
2013,42(2) :192-195.

(2] R .28, X0 8. 25, 330 4/ JL T A2 10090 B0 191 43 A
[J/CDJ. the 52 55 i R % G 955 24 55 (B F D » 2012, 6
(5):389-392.

(3] EWel] R Mo s . 5. miEmRE 71 AUS G BOE AE
F R 35 BT 9 LABH I R 2% &, 2011, 26 (22)
1736-1737.

[4] Fang YR,Wang SP,Zhang L] ,et al. Risk factors of severe
hand, foot and mouth disease:a meta-analysis[ J ]. Scand ]
Infect Dis,2014.46(7) :515-522.

(5] M. sk/N . HURGHE <G y7 T E T2 1 221 Bl IR 43

MrlJ]. EKEE#,2015,44(1) :101-103.

[6] JFILF-, 827, XM 2, 5. & P AUKR IE IS i AL BE <0iR
7 LEE fE FE T 2 U T AT ). TR B 24, 2013, 34
(14):2199-2201.

(7] e NRILHFE DA, F 2 05127 18 ™ (2008 48 D
[J]. BE25 F41 . 2009,28(3) : 404-405.

[8] Ramsay MA, Savege TM, Simpson BR, et al. Controlled
sedation with alpHaxalone-alpHadolone [ J]. Br Med J,
1974,2(5920) :656-659.

(9] BEIN.Z . XIBEHE. %5 F 2L O RE 5 5IE B IR
FEAE LU [T ], oA A Qe 2 3 . 2008, 26 (7) : 387-390.

[10] #35% , BE, 200 . 45, TE T2 1R HLARE < 147 Bl
R e oA 2 0] EVN LA B2, 2011, 18(1)
30-32.

(117 Bwe . ek BIPAP #ECAE I PR VA I7 1t 458 45 1y iz I LT .
BT, 2012(28) 426,448,

[12] SAFIA. P LA <R 97 TEAE T2 19 I R T 280 22
[J7. A [ 52 I € 24,2015, 10(12) 1 105-106.

[13] X TAL, & 6 AR L. R LA SO7E F 2 195 & 1 JE
TR AR R AT ], vl [ B O 4% 2 . 2011, 13(7) £ 943-945.

(147 X 1H - BREE B, A 22 06, FAE T /& 11 28 L AL A 0K
W[ ob S 25 45 6 B, 2011, 11(8) : 958-959.

(Wi Fs B #1:2016-07-24 & [9] H #1:2016-09-22)



