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T Y RERRNT | FEREIEIR AL T SE I E A TR AR LR 2 RIS E B . ALG 6 h, HFOV 4103 (HR ),
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[Abstract] Objective To compare the clinical efficacy of high frequency oscillatory ventilation (HFOV) and
conventional mechanical ventilation (CMV) in the treatment of infants with severe respiratory syncytial virus (RSV)
pneumonia. Methods A prospective randomized controlled trial was conducted. The infants with severe RSV
pneumonia who received invasive mechanical ventilation admitted to intensive care unit (ICU) of Children's Hospital
Affiliated to Capital Institute of Pediatrics from January 2018 to December 2019 were enrolled. According to the
order of admission, each infant was assigned to HFOV group or CMV group by random number table. The basic data,
pediatric critical score, blood gas analysis, ventilator parameters, oxygenation index [Ol, Ol = mean airway pressure
(Pmean) X fraction of inspired oxygen (Fi0,)/arterial partial pressure of oxygen (Pa0,)x 100], duration of mechanical
ventilation, length of ICU stay, complications, prognosis, use of muscle relaxants and vasoactive drugs and other clinical
indicators of the two groups were recorded. Results A total of 28 infants were enrolled in the analysis, including
15 infants receiving CMV and 13 infants receiving HFOV. There were no significant differences in age, body weight,
pediatric critical score and Ol before enrollment, type Il respiratory failure, multiple organ dysfunction, basic diseases
and laboratory examination indexes before enrollment between the two groups. Six hours after enrollment, compared with
CMV group, heart rate (HR), respiratory rate (RR), case of transcutaneous oxygen saturation (Sp0,) decrease, case of HR
decrease, case of cardiopulmonary resuscitation (CPR) and Ol in HFOV group were significantly decreased [HR (bpm):
130 (125, 138) vs. 144 (140, 160), RR (times/min): 35 (34, 38) vs. 40 (35, 45), Sp0, decrease (case: 1 vs. 10), HR decrease
(case: 0 vs. 6), CPR (case: 0 vs. 4), Ol: 6.5 (4.4, 8.9) vs. 9.3 (8.0, 12.8)], while case of use of muscle relaxants (case: 3 vs. 0)
and volume of 7-day positive fluid balance [ml/kg: 167.1 (113.8, 212.6) vs. 90.8 (57.8, 112.7)] were significantly higher,
the differences were statistically significant (all P < 0.05). There was no use of blood purification treatment, no severe

complications such as pneumothorax and intracranial hemorrhage, and no death within 28 days in the two groups.
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Conclusion Compared with CMV, HFOV in the treatment of infants with severe RSV pneumonia can improve
the oxygenation level and clinical physiological indexes earlier, reduce the incidence of adverse events such as HR,

Sp0, decrease and CPR, increase the use of muscle relaxants and the positive fluid balance, and do not increase the

incidence of severe complications such as pneumothorax and intracranial hemorrhage, so its clinical application is safe.

[Key words] High frequency oscillatory ventilation; ~Severe pneumonia; Respiratory syncytial virus; Acute

respiratory failure; Conventional mechanical ventilation; Infant

Fund program: The Special Fund of the Pediatric Medical Coordinated Development Center of Beijing Hospitals

Authority (XTZD20180504)

Trial Registration: Chinese Clinical Trial Registry, ChiCTR 2100044038

DOI: 10.3760/cma.j.cn121430-20201106-00706

I 38 A 9% 7% (respiratory syncytial virus, RSV)
SRR B LI 98 ) UL IR BERE RSV Jifi ¢ BAT
B R TR ARV | I RE 22 Y i R AL
WETT AR Bt 75 5 FEUR IS AL = s,
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1.2.1 BENLIAL : ATFER I BEN LA BEBT5E T8 A
FH SAS 9.4 B “proc plan” 1 FEr= A S5 X 4 2R
AR A BELEC T AR IS BEH LA R/ N T SRS
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virus, FluA 5 FTHEAT H1, H3 ., H5 438, 20 a0
% (influenza B virus, FluB), RSVA . RSVB, &l /i /B
F1~4 (parainﬂuenza virus 1-4, PIV 1-4), NS
(human adenovirus , HAdV ), A/l 2 (human meta-
pneumovirus, HMPV ), TR EE 229E . NL63 . 0C43 .
HKU1, it / N\ 2955 (enterovirus/human rhinovirus,
EV/HRV ) LA M A f#49% 85 (human bocavirus, HBoV ).,
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(polymerase chain reaction, PCR) 514 , ¥4 B A% 182
4T PCR, #5321 PCR 74 59O GRS 17 4%
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3100A F13100B,CMV FEALRH] MAQUET Servo-is
1.2.4  FFRHLSECRE - &Mt Pl SRS 2R T
IFM AL S50 B AT . HFOV 4« W1 (IR A%
e (fraction of inspired oxygen, Fi0,) 0.6 ~ 1.0,3F1
S (mean airway pressure, Pmean) 15 ~ 25 cmH,0
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AR 1 R 3R B I A B i 8 X T4 R i AL
S8, Y RF pH=7.20, sk . — A ALk 53 & (arterial
partial pressure of carbon dioxide, PaCO,) <65 mmHg
(1 mmHg=0.133 kPa), ik fil 5553 J& (arterial partial
pressure of oxygen, Pa0,) 55 ~ 60 mmHg, sl [JK il %A1
FJE (arterial oxygen saturation, Sa0,) 0.88 ~ 0.92,,
1.2.5  IGIRBURMCER OB A LM | AR | (AT |
A RAE AN LSEFPES) | FERIEE | JFACHE | 15
ML Al BRI RAEFE B | FFIALSEL . HLAK
AR TCU FEBE ] 3677 FH 2 M s 4%
L3 GEit2AomT : ] SPSS 22.0 #f i Bdle it A 7
T THEBORAAF S B A, A8 (U o3 fr
FOUMCQ,, Qy) ) s, 18] bR H Mann-Whitney
U K5 s THECPORHILECR T x * K. P<0.05 2
A FEE X,

2 7 R

21— A ICU BARINUMGE 24 h WETT
I % 366 53 20 00 G 00 AT Aff oAy B — RSV R g st L3
34491 5 22T W TE A3 WA AN R 8 R L HERR S T A
o I R RS 6 191, B8 28 (AN A ST . 28 i AL,
FAE 19 61 (15 67.9%), &k 9 Bl (4 32.1%) 5 4F k¢
LA ~2 % 24 A, PAERy 3.5(1.6,5.5) 1A 5
i EE 5.8(4.5,9.0 ke ABTeE( oxygenation index,
O1; OI=Pmean X Fi0,/Pa0,x 1007 14.9 ~ 23.1, H1{i;

01 7 8.2(6.4,11.0) s /N LAEF 43R 56 ~ 82 43, 1
REPESr 73 (66, 78) 43 5 ICU AEBERTE] 7 ~ 43 d, Hifiz
HE] 13 (11, 19)d 5 AZH 28 d N IE—BIBET-. 28 {4l
BIL, 252 CMV 15 6], HFOV 13 3] ; PRZH R LAF
W% ARBTER | AZLET/NLIEE ISR OL, & JF 1T 50T
W gty | 2245 B VIRe AT | JLRH B B A AL HT S5
R AR IR 22 RIS L (3 P>0.05;
#1~2),

2.2 PIALER LA I PRFN S K i e A b A
(% 3) : A4IRTPIZLE L PaO, . PaCO,, pH {H . L2 %
(heart rate, HR)., FERR 51 %< (respiratory rate, RR). &
JZ ML AA AN EE (transcutaneous oxygen saturation , SpO, )
T REBIEL HR T REFIEL . 0% I3 (cardiopulmonary
resuscitation, CPR) il 5t tb i 22 R L it22 5 X
(#1 P>0.05); AZHJ5 6 h HFOV 241 HR . RR ., SpO,
W45 HR R F&A51%% . CPR IR O1 X% CMV 20
B 0 FAIK (35 P<<0.05),

2.3 PIALEJLIRYT I ROE X BUR T DL LLES : HFOV
AHE PR ZG B %L, 7 d AR IE ST f 1 3 0 2 T
CMV 41 (¥ P<0.05) ; PiZi &L 1CU AEBE BT[] | #L
BBCE SR ] . Pmean | it IRART A M 245 00 160487776
PRI IR L3 2 S 4 Je e i (1 P>0.05 5
F4), WA B AR i E TGy oA 5
DAY A SO A5 O R E L H. 28 d INJE—fIlAET .

®1 TEBSAIXBAELE RSV XA NHBESBIL—RELILE

1 115K AR ENpiv- AAHNLETETS  Adnj ol TTEIRFE 22455 Yi6e FERIEEE (f51])

- () CH,M(Q, Q) [ke, M(Qr, Q) [, M(Qr, Q)] [M(Q, Qp)) Hg () B (F) X = ek
CMV 4 15 2.0(1.0,6.0) 6.0(4.8,9.7) 74(66,78) 9.3(6.6,14.5) 9 6 8 6 2
HFOV 4 13 5.0(2.0,5.5) 5.6(4.0,9.0) 70(65,76) 7.0(5.5, 9.0) 10 7 6 5 2
Z1x*MH -0.999 -0.415 -0.721 -1.497 0.914 0.537 0.144 0.007 0.024
P1{H 0.318 0.678 0.471 0.134 0.339 0.464 0.705 0934 0.877

1 CMV R H HIHLHGE S, HFOV A iR iie 5738 /<, RSV SR REIGE A i 2 s A 48 2001 ="F34/ <l 1 (Pmean ) X AR EE (FI0,)/ 3l

ik il 453 (Pa0,) X 100

®2 AEEBESAXWAELE RSV MR BINHESBILNANKEEREREIRLER (M(QL, Qv))

a1l 1515 WBC Hb PLT ALT TBil Cr D- BRIk
- (fi) (X 10°/L) (g/L) (X 10°/L) (U/L) (umol/L) (umol/L) (ng/L)
CMV 2 15  14.7(11.7,182) 92(84,111) 544(338,745) 27.7(19.6,51.6) 8.5(59,13.9) 22.0(19.8,28.5) 291(206,438)
HFOV 4]l 13 13.3( 6.6,20.5) 101(75,107) 418(272,660) 51.2(32.2,91.1) 9.1(6.1,14.4) 25.0(15.6,29.4) 279(144,424)
A -0.576 -0.761 -1.129 —0.484 -0.024 -0.253 -0.369
PE 0.565 0.447 0.259 0.629 0.981 0.800 0.712
. il%k PCT TNF- o IL-2R IL-6 IL-8 IL-10
B (1)) (ug/L) (ng/L) (U/L) (ng/L) (ng/L) (ng/L)
CMV 4 15 0.31(0.19,4.39) 16.0(12.0,24.0) 2726(1710,2950) 16.2(4.7,36.5) 97.0(34.9,126.0) 14.7(5.85, 42.4)
HFOV #H 13 0.64(0.22,1.79) 16.0(11.4,24.4) 1861(1440,3327) 7.9(5.3,21.5) 73.4(425,1142) 9.9( 5.5,116.0)
A —0.484 -0.138 -0.760 -0.990 -0.530 -0.531
PAH 0.628 0.890 0.447 0.322 0.575 0.595

2 CMV g BUHLMGE <, HFOV Ry S5 30 4, RSV G A i 28, WBC S A4, Hb S LT8R, PLT A il /MG ALT
SRR, TRl RHLLZR, Cr JJUURF, PCT WA E IR, TNF- o MIEIRIEI T - o, TL-2R R4 5 -2 524K, I 4%
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®3 ARBSAXWAELE RSV MiRA IHHMESBILNAREIERINZEK M SR LR

%k PaO, [mmHg, M(Q,, Q)]

PaCO, [ mmHg, M(Q,, Qy))

pHIE(M(Q,, 0y)) HR (¥ /min, M (0., Q)]

EERi|

() A4wg A4lJ5 6h AL

A41)5 6h

AHH] A41J5 6h AL A4lJ5 6h

CMV 41 15 55.6(44.0,69.8) 64.0(57.3,89.8) 48.4(39.1,57.3) 48.8(38.8,53.0) 7.30(7.27,7.38) 7.40(7.34,7.45) 165(150, 170) 144 (140, 160)
HFOV 4 13 67.3(59.6,73.7) 75.2(71.0,90.6) 54.3(45.9,62.8) 46.3(40.0,51.8) 7.31(7.28,7.36) 7.38(7.36,7.43) 160(150, 180) 130 (125, 138)

VAL -1.774 -1.428 -1.405 -0.690 -0.230 -0.184 -0.208 -2.810
P1H 0.076 0.153 0.160 0.490 0.821 0.854 0.835 0.005
151 BB RR (¥ /min, M(Qy, Q)] Sp0, FIE () HR FF# (1) CPR (f3i]) AR 6h01 A4 6h/NLGHE
() Adimr A#E6h  AdEi A4 6h AdRi Adlf56h AR AZE6h (M(Q,, Q) #4504, M(Q, Q)

CMVZ 15 50(45,60) 40(35,45) 15 10 6 6 6 4 9.3(8.0,12.8) 78(74,82)
HFOV# 13 60(51,60) 35(34,38) 13 1 5 0 5 0 6.5(44, 89) 74(71,78)
Z1x* Ml -1.011 -2315 10.155 0480  6.618 0.480  4.044 -2.765 -1.696

P1H 0.312 0.019 0.001 0.488 0.010 0.488  0.044 0.006 0.090

7 : CMV R MALMIE S, HFOV A k%<, RSV MIEUGE AR, PaO, NEIBKINLE /TR, PaCO, Akl — & ks &, HR
S, RR AR, Sp0, FZ K2 L E A, CPR RO T3 5 A AFRE(01) =S (Pmean) X WA (Fi0,) /Pa0, X 100 ;

1 mmHg=0.133 kPa ; 25 AL T

x4 AEBSAXRAELE RSV XA NMEBESBILIES T RBUSHERLLE

1 % Pmean T2y MAFTEYE WURSZy WP (mlkg, M(Q,, Q)] ICU fEBERE]  ALARESHS R Ch, M(Q,, Q)]
B (1) CemH,0, M(Q,, Qp)) (i) 258 () (f5i]) A#3d A 7d (d, M(Qp, Q)] i JEYEN
CMV#H 15 14.7(13.6,16.0) 8 2 0 50.4(42.1,77.0) 90.8( 57.8,112.7) 12.0(11.0,22.0) 179(135,243)255(180, 315)
HFOV 4 13 21.4(17.9,23.3) 4 3 3 84.0(40.0,90.7) 167.1(113.8,212.6) 14.0( 9.5,19.0) 190(139,272)274(170, 305)
VAP AR ! -3.759 1448 0451 3.877 -1.122 -2.162 -0.416 -0.161 —0.046
PAH 0.000 0229 0502  0.049 0.262 0.030 0.678 0.872 0.963

2 CMV R FALMGE S, HFOV Ry @i 538 <, RSV IIFIGE G I8 , Pmean R FHE T, ICU SHESE M6 5 1 emH,0=0.098 kPa

33 i

HAE RSV il 92 Al B 52U BE R AR K b L 1
PEIRFE | FHWE 28 LA S SR w8 ROV, BV 2
FR 5 R, PACREA , SRR AT, 3 N IR
ARIEJE (positive end-expiratory pressure, PEEP) F1—.
SRR R AR > 5 o T B2 I 7 30 45
AAE (acute respiratory distress syndrome, ARDS) (19975
PR PR ZRIW A iy Rl 1] S5 K e | S , 175 B 5
T, SR fi vl ) PR 2R B | AN, 3 R 1
PR L FT P 400 8 - PR DE B AR S e
PRI, HOAE RSV 4 5t B T NP IR et

AW o, A B LHUMGE RT3 B S
TRE RO EA TR E A R SR, 11 I HR TRE,
7 CPR, AW h HFOV 458 JLAZS 6 h SpO, F
% . HR TR L CPR %08 CMV 21 5 i/, [m]
Ol Sl RAFFE b1 HR RR 52 CMV 410 ks,

RSV fili 5 LGB RL 3 i , W BB 2, RR W]
3K 60 ~ 70 IK /min, CMV B 55 B ABLXT T, 1F
AR, FEN RN PEEP, IEIZ DAEH N, £ ) 5%
FEE AN, AF TP, i B B LA SO
FITAGE Y5 1 7 I ] S BOE AL, B
TR, HE MG SN ) F AR E . HFOV AN [F] T IR
AR IR A B, D g AR AR T B M el U Y T8 U

SR SR, HAUR 5 AR i 2 — 3,
fifi/NSIE R STEBH 1080 )N, SR 5 A, 38
SRR E Y, HFOV 1 T CMV ) Pmean L
PRIFATE RN T B, LRIl 5K AR A E 2
FRUR A Al P AR e R BR BE H Ab F 3 SRS T A
F T ol 80 T R AF R < B e o
T 2o i S B R A A 2 AR B IR T N
i ) B 1 ) A o T Bk AR HE ASEE, AT
PRIt o A ARG B9 1 A 38 — AR Ak B T B3 , ik
EARBAER T BRI ) T E S WA
Ho ST LRRE A AR YT EAE RSV il 4, R0 2
™ 8 ASE i SO AV AUIAE B, HFOV ZH$% CMV
ZH RETE 47 M e AL SRS, T e s
FRFER , Dl RS R A e A KU

AW BN, CMV 5 HFOV PR JLAZ)S 6 h
PaCO, /Kt 22 53 T Ge 24 2 X I E AR E R
J&, HFOV 44 2 Bl LAE AT PaCO, 735 ik
110.0 mmHg 1 113.0 mmHg, AZHJ5 6 h 7305 FR&EE
48.8 mmHg F1 60.4 mmHg ; H HFOV 2 it ik i 13 -
i 24 (5 e CMV 206 0 /0 e, Berner 254 BB
FEIERH , HFOV 497 RSV B T 501 BH ZE R 1%
v AT B d UG8 (R BRI INUAE o Duval 11 van Vught e
X1 IR ERRAS CMV R LR H HFOV
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1RIT 24 he , K PaCO, 1 79 mmHgf# %5 39 mmHg,
—TEFXHATEE ARDS A 702 o 25 3 O F
FEEER N, W HFOV 3397 1 h PaCO, RIEH 2 FR%
(mmHg : 53.9+13.7 [ 67.6+12.3), pH {E B B 7t &5
(7.280+0.095 [t 7.200+0.069)""* ', —Ti i Ff CMV
BT RMUSEHT HFOV #Ret 67 JLEE ARDS 1BFSY
7R  HFOV VAT IS 12 h 5L PaCO, BB LA 1,
Frerichs 257V & 30, v Fl HFOV T 4 80697 2
PR ZEE At s A I 20k i B N P 208
U, X A7 BH FE M S T RERR A A UL, AT
JEVEH] HFOV #H47I897 .

AHFFE H HFOV 4 Pmean i 3% 5 T CMV 4,
A R P 3 R, A DR T RRAIG, A0 B A 44
I, AT O IhEE . BFSE R, HFOV SR 4 CMV i
5 Pmean 1] FEIEFR AT E S0, HEE L0000
ETEPE IR R TE Y AR HROV 4
7 d WA IE A R CMV 41 BA R0, (R % B fif
FH B 22 148 15 PR 25 W R R4 AR 69T, $27% Pmean
XA D URERIAS R FE Al 335 N . 5340, HROV
20 ff FHAILRA 2591508 CMV 4138, 3% i T HFOV
FTHE T 1B R B A 3 AT — AN A,
ARWFFE R IT R &I HEOV 2314 0 A i A L 1 25
FEE I RAE , 3% HEOV I BRIV 12242

ABFFEUESE , B HFOV 3697 224 JLEAE RSV
ifi 545 CMV R B FLS8 S 5 K F- A PR AR RS AR
/0 HR | SpO, T A CPR 4578 B0 & 2, 19
JULAA 245 10 el FHRT R AR ISP , AS B8 fan A<M A0 i ) 1
A5 I R A 2 A U e AR g P 28 4 o AT
SR B INEEATIF ST, 38 T B K £ D KRR AR B
ML HRAF ST 3 — A5 R HFOV BYY7 8% . oA
U AES RO 55
RIZERZE A 1175 IR A e R 26 who
B2 ik
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