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(8 E] B8 HTEMED 18 (high frequency oscillatory ventilation, HFOV) X 2V I 738 £ A1iE (acute respiratory distress
syndrome , ARDS ) S & SRR R AE K AU IR, F3% 70 ) ARDS SR BEHLA HFOV 4H.(35 ) il CMV £H (35 1)) ,HFOV 21
K HFOV HEATIRYT , CMV 21 2R FH # SR LA 2234 il i <. (continuous mandatory ventilation, CMV ) #4776 77 , 5 B 4 B &4 1697
H G I AN SE B FACE AT X L, 8RR ORYT 72 h Ja , W2 B 09 M5 3l 71 %[ 0% (heart rate, HR) -3t 3l ik
(mean pulmonary arterial pressure, MPAP) ], 2tz #2% 548 PE{E FERBLIT 43 (APACHE T 3143 ), 248 B I RERE 25 G 1
(multiple organ dysfunction syndrome, MODS) ¥4} AR AR sk R (PaO,) L Sk I — & fB AR 43 (PaCO,) | Bl bk Ifi. &
I3 S AR E Z L (PaOy/FiO,) ] Je JAE K 7 [ # C SO H (hs-CRP) A AAESN R-6(1L-6) | MLIFIEES 5 (PCT) IR
TERF a(TNF-00) K EHHBIRITHIA 2503 (P < 0.01 3 P < 0.05) ,HFOV 44 3R 4845 (B PaCO, LISME CMV ZH k20 i
F (P<0.01 5 P<005), @Y7 35 d i, HFOV 4L 1 1055 1 P25 ¥ R ) & 1CU 1 Bere ) 2 F CMV 41 (B P <
0.05) , MIZEL £ RO AILAME T ] S AL R U2 S e R L (3 P > 0.05) , LI TEURAGAE I A A 4R 8818 :HFOV A
BRECE G I RE , 1) HLRETE A 8O I 2 T B S0 SONE | DA TRTIsE e It ZH 445 495 , (X APACHE 11 343 \MODS -4}, 4 4 It %835
PEZ )% T AN TCU A BE 1]

[REIA] SVEMFIREE LR GAE ; MR 0 s W LR SR i A AUl SR R 7

[FEZ%ES] R563.8 [ZHEkIRERE] A [XEHES] 1007-4368(2016)04-444-05
doi: 10.7655/NYDXBNS20160413

Influence of high frequency oscillatory ventilation on oxygen metabolism and inflammatory
factors of patients with acute respiratory distress syndrome

Wang Mingqgiang, Qi Shaoyan

(Intensive Care Unit, the Second Affiliated Hospital of Zhengzhou University, Zhengzhou 450000, China)

[Abstract] Objective:To study the influence of high frequency oscillatory ventilation(HFOV) on oxygen metabolism and
inflammatory factors of patients with acute respiratory distress syndrome( ARDS). Methods: Seventy patients with acute respiratory
distress syndrome (ARDS) were randomly divided into the HFOV group (35 cases) and continuous mandatory ventilation (CMV) group
(35 cases). The HFOV group accepted HFOV treatment and the CMV group received CMV therapy. Oxygen metabolism and
inflammatory factor levels of patients in the two groups were compared before and after treatment. Results; (D After 72 hours of
treatment, hemodynamics (heart rate (HR), mean pulmonary arterial pressure (MPAP), APACHE 1l score, multiple organ dysfunction
syndrome (MODS) score, oxygen metabolism index (PaO,, PaCO, and Pa0O,/FiO,) and inflammatory factor levels (hs-CRP, IL-6,
PCT, and TNF-a) in the two groups were significantly improved compared with those before treatment(P < 0.01 or P < 0.05), the
above indexes (except for PaC0O,) in the HVHF group were more significant than those in the CMV group(P < 0.01 or P < 0.05). @
After 35 days of treatment, the application time of vasoactive drugs and ICU in the HFOV group were shorter than that in the CMV group
(all P <0.05), and no significant differences were found in the mechanical ventilation time and mortality of patients in the two groups
(all P> 0.05). There were no complications such as air pressure injury in the two groups. Conclusion: HFOV can not only improve
oxygenation function, bu also more effectively reduce the inflammatory response in the lungs, so as to reduce the lung tissue injury,
decrease the APACHE II score and MODS score, and shorten hospitalization time of vasoactive drug application time and ICU.
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SRR B A LA (acute respiratory distress
syndrome , ARDS) 2 1 T JJili A B8 387 Jifi &7 5 e - i 9
o S B0 RE 3 A 00 A B AR P A A, DT 3
Jit s 00 AL 3 P o S 2D Ak e B e
VR i 5 AT PR BRI R R I PRI
APENEIE A MERPEIREUINAE , WA S IRy 7 Al
MR W A A A SRR PR AR AR R
ARDS HUBGHE U9 F R 22 H RTARDS H%
FEFAT IR 40%~T0% , 45 P R BERE IR FE 48 T 125
K 90%", PRI i A T BB MUOE 7
AIBTEERE , "R 7% S (hish frequency oscilla-
tory ventilation, HFOV ) J& —Fit {5 451 2% /NS 1)
A7, R TR A Y P U T IR A
JIEF IR A, AT R LB s i 20 21 s 52 0T 1A
Tt B R AL S i 405, © s i 13 AR L
B4 L KR ARDS™ i JRIESE HFOV BEB) 1E
it v 2 B S 3 o3 s SR a1 B L RE A A il <
FE A Be 5B 05 I8 e SO I HRGE 3D o AR SO
70 191°F MU LR 3 P HLARGE ISR ARDS (85 7
ST LA T il 52 5K 2355 /0N ) A 10 AR A A 2
2 1l i < ( continuous mandatory ventilation, CMV ) Fll
BUT HFOV 97, bt S0 U0 e 9 T
IS

1 XM&IFE

1.1 xt%

AGERRE . OFFE 2011 4 RN 6 TR h 2 4
) ARDS HIMRIZ bR e Boas & AR 2 Rl
(ALL)/ARDS FFEls B 2 ; 2 MR <7 d; s
15 S 7 XU Y5 A5 it 7K e s i) F B8 bR BH 5 5 7™ A
AARER, Sk RS WA EIR E 2 H (Pa0y/
Fi0,) <200 mmHg (1 mmHg=0.133 kPa) (/A% JENT
SRIEEMAKN), SIGKR L BRANE G b R 13
CU TGRSRl Bk T8 5 Tk S ) e
J£(PAWP) <18 mmHg; @% %% 3 d P, FHJARDS 43
H=274r; OBRFERREEMERZEA, HBRbR
#E . O EALT 35 kg; @)™ FIEPH 2B ™
FEARINLEAIE ; ONERR RS B LB | s ol H
b G PRSI .

BEFE 2012 4F 3 H—2015 4F 4 HZEAR BT Wi
Wb (ICU)IRIT AT & LR FRifERY ARDS B 70 fi,
T R SeR FHSE E258) PB-840 ML AR 28 it
P i RS R IE JE (PEEP) |, < fR: 4~6 ml/kg, 4
24~48 h il 4P PERLIGE <, 54 ™ EE AR AAUMUAE , W

NEWEFE (Fi0,) =60% , PEEP= 10 mmHg, 31 Jjk Ifil 4
53 H (Pa0,) <80 mmHg,, FHIL53- 2 4H . —ZH Ak 2Lt
PR A, B HATR A 5K, o CMV 41,35 f1], o
520 4, 2 15 ) 4R 1% (62.3 = 10.4) % s R 15 %K
(21.4 + 3.5)kg/m*; JF KW . 2 KA 9 6] | FAE
i % 7 ) EAE AR O B R BeN 5 B A
LB 25hEE 5 i, 5 —4l ¥ HFOV, S HFOV
4,35 i, Horh 55 22 i), 4 13 5 % (63.7 + 9.6)
& IR TEAEE(20.8 = 3.3)kg/m?; J5UR N : 2 & ML
P 11 ) CEAE A 8 9 EAE R AR A8 7 191 | E R
6 B, EmEEAPLBEAZ TR 3 6], 2 ABE N
S AR IRE L R R AT R R RS
THEE (P> 0.05), BA Tt AFRAER R
PR By oAb
12 F&k
1.2.1 EHET

PIZH YR PR BT . OBUWRIAR YT IR A0 , an
TG LY IE AR T | B YA R SO I A BE I (DIC) | B2 A
IO AT AT A 24400 LA B Ak B Ry 3 05 45 3 ()™ o Jk
YAy D A g B LI I A B BT R 5 BN 5% 3¢
R WIS SRR AERFIRAAR | A e BT R BT AL
WG A A B N SR M Evitad edition FEIK
BL (78 /R A% BT I 2 A BR S B AR 7)) KRBT,
W R 1 H1E U (PCV ) +PEEP 5K B S8 . I
WA 20 Y /min, W& S T, fff PEEP fRF57E
10 emH,0(1 emH,0=0.098 kPa) , I H <01 < &4
1E 6 ml/kg,
1.22 @BABT

CMV 2745 e 42 il Sk & PEEP A9 26l -
R SAT I ORI EALGE S, Il A SR AT T A B, B
SRR R ) E AR R E S FO, 1.0, 1K
ST 20 emHO , WS [B] /RS R (I/E) 1/1, 7E
10 s N2JE0K PEEP 815 2 20 emHL0 , ZE 5 8 15
JEH 40 emH,0, FF4E 2 min J5¥f FiO, fil PEEP ## &
SRR, A 8 h B 1Kk, 3 R/d, FEfRE skl 7
w0 SR I AU T EE (SpO,) BEZE 0.85 LATT ; Bl AE 3R
AEaSE | MEE T 90/70 mmHg, 57 B2 11 fili & 5K |
JEEMEL A Pa0, + PaC0O,=350 mmHg, Ui B fii JL
F-5E AR FEIO AT S Rl K

HFOV 4 7Ei%E % HFOV S H4A T 8 3& Tt
RN FREEEETE] 10 s, OB T2 30~40 emH,0, M H]
ZE[H Sensor Medics 23 F) 3100B B & 4R 17 W A1 42
Z HFOV iRYT . B SEE 81 60~90 emH,0, 4
K 5 Hz, I/E R 1/2,Fi0, N 1.0 BETITHE T, X
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B R 5 T CMV B 2~5 emHL0,
WAL IR R SR R R B R I A 6
1.2.3 s /1 % % APACHE I ## % MODS #% %"

K 0> (heart rate, HR) AR fk | 25 il 72 i
K E A SF Swant-Ganz BV & Al sh ik, FIH
AR ZIIRE MR AL (IR ) W -2 il g bk T
(mean pulmonary arterial pressure, MPAP) , #4172
AR 58 MR DL 73 (acute physiology and
chronic health evaluation Il ,APACHE II ) A Mar-
shall #EFE) 248 B DIRE IS5 S 1E (multiple organ
dysfunction syndrome, MODS) 531
124 ZAARHIEARG KN

TIRITHT . WRIT)E 72 h o Bk, SR H
M150BG-10 4= [ hfil X, Zebeah ks
1052 Bk L PaO,, PaCO,,Sa0,, 1144 Fi0L(%)=21+
[4x A SR (L/min) ], FF3H5E PaOy/FiO,,
1.2.5 K HRE-FEN

TIRITHT JAITIE 72 h 4RI, W R A R
ALK 6 mL, 1 500 r/min B0 10 min, 435
ML, RAF T -T0°CIKAR . &8RN E fi & T %
T 52 95, T ] — 53R A, R C sy iR
F (high-sensitivity C-reactive protein, hs-CRP) % H
HLAL A AOGEI E , 3050 &8 A 36 Beckman 23
] ; H A& -6 (interleukin-6, IL—6)5T€H3 PIETRN
e U il EDK A P28 W B 56 (ELISA ) I 2 v 350 45 0
H ¥ E Diaclone 28 7] 5 Il ¥ B 55 & R (procalci-
tonin, PCT) >R H] ELISA ¥ki5E , 1270 &0 1 7
Diagnostica 23 Al ;3 MR RFE K T (tumor necrosis
factor-o, TNF-o0) R FJ ELISA v 2 , 0571 & W A
S Genzyme AT, 1SR I HRE RS e £ 0
iR CEP (e
1.3 %itFak

K SPSS15.0 BAFHEATSE 2400 HT TR BB
PARIEL = BFRifE2E (x = s) 3R AR IES M 20
A R 2S5 3 A BUE J5 BRI AT ST T oM, 4T %
FEARCR ] ¢ K, 2H N AT FS FE SR IBCXT ¢ Kk 5 11

BORRILLRFR R K5, DL P < 0.05 &R
B E X,

2 # R

2.1 #iRF) A 5% APACHE Il #£4 MODS ## 4

TRYT BT P4 H 3 ) HR MPAP APACHE II i
43 MODS Wi e 22 e gi it 2 L (P > 005),
HAW M, 1697 72 h G AL 1) R e R R
SPITA W ik (HFOV:1=6.208,5912, 5.616,5.872,
P <0.01;CMV:1=3.323,2.578,2.363, 2.169,P < 0.01
% P < 005),HFOV 4% CMV 4 o 3% 8 i 3 (1=
2222,2552,2465,2211,P1] <005,% 1),
22 ERHMIEAR

BT HT P AL R A AR AR (Pa0, PaCo,,
Pa0,/Fi0,) L 2 5 G HFE L (P > 0.05) , 2
ARl e, 1897 72 h JE , AL 1) FaRFEbRadas
TRITHIA W% k3% (HFOV ;1=13.623,8.637,21.130,
PYj <001;CMV.:=7.867,6.375,16.747,P 3] < 0.01),
HFOV 41 & ) Pa0, Pa0,/Fi0, # CMV 4 3% &
3% (1=4.059,2.047,P < 0.01 B, P < 0.05,% 2),
23 XKERTFKF

167 B A R B R AE B (hs-CRPIL-6,
PCT . TNF-o) /K2R TG E L (P >
0.05), AR ek, 1697 72 h i, PRl E 1) ik
5 b1 B BOIG IT AT A 3 B R(HFOV . =6423
4.898,8.779,8.577,P ¥J < 0.01;CMV;:=3.727, 3224,
4.080,6.519,P ¥ < 0.01) ,HFOV 4% CMV 41 [%
I 3 (1=3.031,3.108,5.555,2.937,P ¥] < 0.01,
*3),
24 WEFE

1YY 35 d J5 ,HFOV 41 2835 1 A5 1 P4 245 4 i
FH BT & ICU AF B B 6] 3 4 F CMV 41 (¢ =
2.250,2.146,P¥] < 0.05), P & RHLHGE <A
B B2 PE 8 L 4% 22 S T e it 22 B X (1=1.331,x%=
1.120,P ¥ > 0.05), Ir AL T- AL T 24 E &
Uy, BRI R EIERIE R,

F1 FHABREBFTAEABTE 72 h £HEEHNTL

Table 1 Changes of vital signs of patients in the two groups before and after 72 h treatment

(xxs)

2H 5] P i) HR(YX/min) MPAP(mmHg) APACHE Il ¥4 (%) MODS 43 (43)

HFOV AT HT 122.6 + 17.3 26.8 + 2.1 16.3 £ 5.7 84 +£22
RITIE 72 h 99.7 + 13.3**4 241+ 1.7 9.9 3.6 57 +1.6°"%

CMV AT 119.4 + 15.8 26.5 +2.3 155+ 6.0 77 £2.4
BITfE 72 h 1072 + 14.9+* 252+ 1.9 124 +4.8* 6.6 +1.8*

SRHIARITRTILES, *P < 0.05, **P < 0.01;I8J7 )55 CMV 4 [b#¢, “P < 0.05,
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x2 MABFRTARIEGTTE 72 h EREHEFRHI LR

Table 2 Comparison of oxygen metabolism indexes of patients in the two groups before and after 72 h treatment

(x £5,n=35)
25 s} [] Pa0,(mmHg) PaCO,(mmHg) Pa0,/Fi0,
HFOV BRI 68.3 + 6.9 523 +£5.6 116.9 + 29.7
BIF)E 72 h 91.6 + 7.4% 00 384+ 7.7 288.6 + 37.8" %2
CMV BRI 67.8 +7.4 51.7 £ 6.1 120.1 + 31.4
IRIFIE 72 h 83.5+9.2"" 40.6 + 8.3** 269.0 + 42.2%*

HRIZEIRIFRTILE, "P < 0.01 369755 CMV A AL, P < 0.05,%4P < 0.01,

®3 WABRFRTEIRLIE 72 h REEFKFHIELER

Table 3 Comparison of inflammatory factors of patients in the two groups before and after 72 h treatment (x +s,n=35)

2050 Fif ] hs-CRP(mg/L) 11-6(pg/L) PCT(pg/L) TNF-a(pg/L)

HFOV TBITHT 142.3 + 46.8 46.6 + 14.7 27294 257 + 8.4
BIYSE 72 h 78.2 + 36.0%% 313 £ 11272 114 +50%2 113 +53%

CMV RITHT 138.6 + 44.3 485 +12.9 26.7 + 8.9 26.0 +7.9
WBIFfE 72 h 103.5 + 33.8* 39.4 + 10.6* 19.1 +6.5* 152 +5.8*

SFRMRIFHIEL, "P < 0.0136Y7)7 5 CMV 41HA, P < 0.01,

x4 WMABERFT 35 dFIRKEREER

Table 4 Comparison of clinical indexes of patients in the

two groups after 35 d treatment (n=35)
1 MAETEMLY HMGES ICUfERE WRIER

NFHBFE (D) BFE(d)  EFEl(d) (%)
HFOV  155+3.7* 188 +7.5 20.0+84" 8(22.9)
CMV 17.6 + 4.1 213+82 246+95 12(34.3)

5 CMV A HE, *P < 0.05,
3 i

ARDS JETEZ i F Kk g i rh kA i
AT ffe A P g s 120 5 B R Ay il
S JASE 2E T]  S5H) ik i e it 3Lz R £ 1
PN B B T AR A A S e R i v s
HBLE R BTSSR, SO K e R i 37 B
(TR 8 , & 2 i 22 a2 s 8 DI 1 AR, 328 1 il
A/ L EE R R Y DRI S R I s B
ARDS A4 oD PR 3 R AE 2 45 o R 1
20 i R TR R, i R S A IO 11 1R A A R R
N, TS BURAE 1) Aol BT 298 R
MBI, P2 AR T2 5 RIAE R, R
SEAIMRFC A ARDS () —NEE RS, 595
o 1) R JR RN T R OGS AR S WY TNF -
1L-6 . hs-CRP PCT J& 2 Mt S RERAS AT 5E | A5 0
PR, HAKE AR PR I T 9 i B At K i ) 7 B
FRRE

ABFFTLE R s, XF ARDS #4 1 F HFOV s
72 h 5,5 CMV #i L, HFOV 4 B & L 30 f1 2%
(HR ,MPAP) APACHE Il #43 MODS 43 &A%

1845 (Pa0, ,PaCO, . Pa0,/Fi0,) K 4 %iE A T (hs-CRP,
IL-6 .PCT TNF-o ) 7K~ F-3554 2 M% , 3697 35 dfA,
HFOV ZH A8 35 i 00 A8 35 M 24 iy FH ] &2 1CU A3 e
RIS JE T CMV 4, P TRAREN ST A0 &
A, LB HFOV BRGS0 & W il s, 541
PRAEFII, 28 JE NS PE 25 s TE] B2 1CU A B
i), AT BB ARDS — e 4 A RU0E A A I HLI
WA, HFOV 1Y TAR AR FE — 1> % P i 38
Mg, AR RS Y U RS GE IE TR
I L ol T 2 5 2 7 A R AR U B N LR R
Mz b HWASRIE AR S, R g A
/NS (B 1~4 mL/kg) , S IR (20N
IEF PTG 4 £i5) W9 8RS F= A8 SCH %) e 7 A8
A, B 1k 7 Hofth A0 AR R R 7 A A SR B
CO, WF . HAR HFOV [FX <GB A CMV B &,
R AN ) A 10%~209% B4R 3 Hs B0 1E 3E A
Jiti 3, STE R FH CMV B A8 Bt P PR 048G, o AR
7N PR A ARG Ry o R A1 %8 {RfE i a6 Py O A
(AAE R 25 B sk, ke Ga T Al e ok Bk, A
T AR A B B b /D 1 il A1, A R 58
SR TR B A AR AR A B e - RGE
FE LA 6 S A R 7, Gie R RS IR,
X E R B A A s ELAE E KT e ik ikt
TIRAENF R ZEG, BRI PEEP T AN 2 &
(1R I A= R R 2 43 A<, DRG0 308 A< A
LRI SR ZE A T = A B VI . B
SAE TR FE S o R A il 2 ik B
RS 3 2o 2 v MR 38 20 T AT 38 o %o 3 AN 9K
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ARDS BhP it 4UR N AE & 5 1L-18 Fl TNF-a Y
TR S mRNA (9338 W 2EREAR, FH= b 1 1L-
10 197K B H: mRNA (383K % ALI/ARDS HA T
RARIPEH BRIl 25 S 1, PRI T o e i 453 473
PIRREE X SR —3K,

T 2HL B8 35 A LG SR 1) K0 8 26 L 35 22 57
TGt rE X, ATRENA SOREAR B BNV G i
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