* 708 - HRAE G TG Z0RE 2% 2021 4F 6 14 33 458 6 11 Chin Crit Care Med, June 2021, Vol.33, No.6

S
TCA I H18 A5 48 S i i S 7 B ek
FREEi 2 3R ARDS B 116 R34 i 22

REAS G4’ B£E51 FiHh' OKKRES BRR' kT KK EAT

" mAMT XA ERT FMET 28T

'ARKRFEZERAETESA, LT 100191 ;7 P AKX FRFEFRMEFFE RS S

A, 3K 430030;° A FXEE ZERTFRELEREESH, LT 100191 LT XFEH =
E ks RIRAT R EAT R P, 6w 100191 ;° b7 K5 % Z E RE@ o4, b7 100191 ;° b
XEFZERSHA, LT 100191 ;7 b FXFFZEREHEFHLA, LT 100191;° LT
REFZERMF, T 10019157 LT XFH ZERAPZ5H, LT 1001915 0 b R

% ZEREA, LT 100191

@AEEH - BK K, Email : qingganggelin@126.com

[(FEE] BH WEICALEEES (NIPPV) Mz S @i A7 (HENC) X BRI 52 98 CHreii ¢ )
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[Abstract] Objective To observe the effect of noninvasive positive pressure ventilation (NIPPV) and high-
flow nasal cannula oxygen therapy (HFNC) on the prognosis of patients with coronavirus disease 2019 (COVID-19)
accompanied with acute respiratory distress syndrome (ARDS). Methods A retrospective study was conducted
in Tongji Hospital, Tongji Medical College, Huazhong University of Science and Technology when authors worked as
medical team members for treating COVID-19. COVID-19 patients with pulse oxygen saturation/fraction of inspiration
oxygen (SpO,/Fi0,, S/F) ratio < 235, managed by medical teams [using S/F ratio instead of oxygenation index (PaO,/Fi0,)
to diagnose ARDS] from February to April 2020 were included. The patients were divided into NIPPV group and HFNC
group according to their oxygen therapy modes. Clinical data of patients were collected, including general characteristics,
respiratory rate (RR), fraction of FiO,, SpO,, heart rate (HR), mean arterial pressure (MAP), S/F ratio in the first 72 hours,
lymphocyte count (LYM), percentage of lymphocyte (LYM%) and white blood cell count (WBC) at admission and
discharge or death, the duration of dyspnea before NIPPV and HFNC, and the length from onset to admission. The
differences of intubation rate, all-cause mortality, S/F ratio and RR were analyzed, and single factor analysis and
Results
41 patients, the proportion of males was high (68.3%, 28 cases), the median age was 68 (58—74) years old, 28 cases had
complications (68.3%), and 34 cases had multiple organ dysfunction syndrome (MODS, 82.9%). Compared with HFNC
group, the proportion of complications in NIPPV group was higher [87.5% (21/24) vs. 41.2% (7/17), P < 0.05], and the
value of LYM% was lower [5.3% (3.4%-7.8%) vs. 10.0% (3.9%—19.7%), P < 0.05], the need of blood purification was
also significantly lower [0% (0/24) vs. 29.4% (5/17), P < 0.05]. The S/F ratio of NIPPV group gradually increased after

2 hours treatment and RR gradually decreased with over time, S/F ratio decreased and RR increased in HFNC group

generalized estimation equation (GEE) were used to analyze the risk factors affecting S/F ratio. Among the

compared with baseline, but there was no significant difference in S/F ratio between the two groups at each time point.
RR in NIPPV group was significantly higher than that in HFNC group after 2 hours treatment [time/min: 30 (27-33)
vs. 24 (21-27), P < 0.05]. There was no significant difference in rate need intubation and hospital mortality between
NIPPV group and HFNC group [66.7% (16/24) vs. 70.6% (12/17), 58.3% (14/24) vs. 52.9% (9/17), both P > 0.05].
Analysis of the factors affecting the S/Fratio in the course of oxygen therapy showed that the oxygen therapy mode and
the course of illness at admission were the factors affecting the S/F ratio of patients [ 8 values were —15.827, 1.202, 95%
confidence interval (95%CI) were =29.102 to -2.552 and 0.247-2.156, P values were 0.019 and 0.014, respectively].
Conclusion Compared with HFNC, NIPPV doesn't significantly reduce the intubation rate and mortality of patients
with COVID-19 accompanied with ARDS, but it significantly increases the S/F ratio of those patients.
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B /WG GRHEE FUAE ( pulse oxygen saturation/fraction
of inspiration oxygen, SpO,/FiO, (S/F) ) #{FH T2
Wi ARDS HYSEATEEL (Pa0,/Fi0,)

111 9 ARRHE : @ S/F H(E <235, fF 4 ARDS 2
W7 ;@ I NIPPV FIHENG > 12 h/d; @) 4R > 18 %,
1.1.2 HEBRFRUE : @ ABEJG 24 h FET-; @ 13N
JI2EARFRRE 3 B AEPLHEF B 1743 (Glasgow coma
scale, GCS) PF4r<12 435 @ AN HETH 52 NIPPV Fil
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Lt R S BE RS 2 L St (RS
2020-047-01), %J FE 3 SR A IR 7 RGN 45 2 I 5
BRI R I29T %

1.2 W d R E A TR R 2 NIPPY
4171 HFNC 41,

13 EJr g ONIPPY % 7F—E R b
SR e T AR I 2 M, )R FiO, TR E &
Sp0,=0.94, NIPPV i 3% 7 if 0] 45 T & 8 45
W% s @ HFNC 7 % &5 SR8 T i i
TRALI A (37 °C, 44 emH,0/L), Fe W) i 1 3% 2 M
50 L/min, 4R ATHEAT_E I % 70 L/min, £ 9] FiO,
0.70, J5 2L REARYE B hr{a 4+ Sp0,=0.94,

14 RN O BE MRS A
EBLLHATE ; @ BIRREBL ; @ fFEL T &
2 ZR DL B P v (W) FR A e SOy 2
B . PRI SR (respiratory rate, RR) >40 X /min ; I
W LG e T W R ok s RE IR A 2
FR P EE : pH (H < 7.35; W AZE4ERY 244 T Sp0,<0.90
TE S min L Eo

1.5 GORMIRAE « A B 79 0 R G RRpIC sk Sk
B A A R R R RURIE L B OTE L DR
(heart rate, HR ), *F34 8l Jik & (mean arterial pressure,
MAP). RR. FiO,. SpO,. NIPPV I HFNC fz #] 72 h
S/F AR, F8E A B B AN HE BE T 5 A8 T A i EL A0
Jitd 11 %% (lymphocyte count, LYM), itk I 41 g [t {51
(percentage of lymphocytes, LYM%) M 1 41 ffd i1 %4
(white blood cell count, WBC), NIPPV #1 HFNC Fij ¥
MRZ IR S B ) A B A B T R o 23 W 9 EL A5 NTPPV

ZHF HENC 458 F B 5T 45 5 (I8 % 45 A
NIPPV & HFNC If[a] | 445 5 R seEe  Jer
JRA ), S/F HLAE A RR, DA S A A R | B 5T
g5 e MR IRYT %  S B Re il M 24 B )
BEFE RS2 S 1F (multiple organ dysfunction syndrome,
MODS) &A% J 22 5 .

1.6 BEita#3 0« A3 SPSS 26.0 Si it 442 Bkt
Wio BT /IVEEAC TR DAL % 2 A0 1 E A M A IR, [
I LA A B GE D UM (FE TR ) ke 4 iR i 2 48 i+
FKHRAES R R, 5B UG (%) RR, R
X, SR AT HE (generalized estimation
equation, GEE) 73 I it B vh 407 I U SIF T
HAIEFR ., P<0.05 NEFAGITFE L,

2 % R

2.1 IR 48 S A B I 4 A A T — i R
(F 1) : F3h 69 18 fili 4 9 & ARDS 4, H
o 520t NIPPV 46 £41], HENC H 3% 17 9], Ti 25 45 4]
6 17, 46 {4 NIPPV & 2 H HE B 22 i : NIPPV R
7 HITAR 5T 3 B, Bk 3 9, NIPPV A HETMi 2 5 i,
NIPPV <4 h 3 fjil, S/F M fH =235 1 4], NIPPV HL ¥
Js D7 Bk 2k 6 1, ABEJT 24 h INBET: 110l B )59
A3 NIPPV 41 24 5] Fl HFNC 41 17 ], 41 {5
HRZE B, 28 BIF A IFiE. NIPPV 45 Jf
SiE U4 S T HENC 20 (87.5% (21/24) H 41.2%
(7/17), P<0.05 ), LYM% W] & T- HFNC 41 (P<
0.05), PHLLYER ARl  ABERTRRR 36T HPE IR A
MERFE] , LYM, WBC . HR . MAP, RR Al S/F FAH b4
2GS (¥ P>0.05),

®1 AREKTFEAMAFEBIRFEMEIH L ARDS BEBELFHELLE

5 ke R () A BIHE (] (%)) ABERTEE  JRYT REIRE PR X )

- () S ik (%, MGERD] B SIE D& ER WM& %% COPD (d, MGERD) (d, MGGERD)
ESIN 41 28 13 68(58~74)  9(220) 20(488) 3( 73) 4( 98) 4(98) 100(75~145)  11.0(7.0~15.0)
NIPPVA 24 18 6  68(62~76)  7(292) 14(583) 1( 42) 2( 83) 2(83) 105(7.3~150)  10.5(7.0~15.0)
HENCZH 17 10 7 64(54~74)  2(11.8)  6(353) 2(11.8)  2(11.8)  2(11.8)  10.0(7.0~12.0)  11.0(6.5~145)
X7 1.203 1.165 0.890 2.114 0.097 0.000 0. 000 0917 0.040
P 0.273 0.244 0.346 0.146 0.755 1.000 1.000 0.359 0.968

A T4k LYM LYM% WBC HR MAP RR S/IF tuAl

- (B X 10°7L, MGER) ) (%, MGERD) [ x 1071, M GER) )X fmin, M (GEFE) ) (mmHg, M GER) (K min, M GER) ) (MGER))

BN 41 0.56(0.41~0.84) 6.5(3.7~104) 8.07(6.03~11.94) 92.0(80.0~108.0) 102.0(88.5~110.0) 27.0(23.0~31.0) 126.23(111.11 ~ 141.97)
NIPPV 44 24 0.55(0.36~0.78) 5.3(34~ 7.8) 9.15(6.90~1532) 93.0(79.3~107.8) 105.5(89.0~111.5) 28.5(23.0~35.5) 118.03(110.15 ~ 131.15)
HFNCZH 17 0.66(0.42~0.88) 10.0(3.9~19.7) 7.28(4.01~10.65) 90.0(81.0~108.5) 95.0(86.5~107.0) 25.0(22.0~29.0) 131.15(111.11 ~ 156.31)
VA -1.019 -2.130 1.747 -0.252 1219 1.778 -1.193
P 0.308 0.033 0.081 0.801 0.233 0.075 0.233

H: ARDS 2P 255 1E , NIPPV S JCAIE RS, HENC 2 B m i i 7, COPD A 12 P BHLZEMEIZE , LYM itk L 445,
LYM% >ibk CLARA LA, WBC S AR, HR S0 3R MAP S EX sk, RR SHWEIIG0R , S/F ARk B i U A 7 W A S0k B2 LA 5
I mmHg=0.133 kPa
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2.2 NIPPV 411 HFNC 2H % 7 il % I & ARDS & %3 ETF GEE ZIEFHEEkmSiits ARDS
HANE ] S S/ EEE M RR B R (R 2): 5 BESTIEF S/F LENEZS
HFNC 4 Fb#¢, NIPPV 413697 2.12.24 .48 .72 h S/F 28 BIE x’MH 95%C1 PiE

B (S 3 Lk 2 L 2 HFNC(LL NIPPV 2% )-15.827 5.460 —-29.102 ~-2.552 0.019
FE A T (A A LA 22 R ¥ R R i 3 X E (Lt EE) 0755 0.000 1588 - 14378 0922

(#] P>0.05), 1M HFNC 41 5 J7 2 h RR % NIPPV A —0.035 0.009 -0.724~ 0.655 0.922
2 ARG, 22 550 G i12R 2 L (P<<0.05), B4 H: “if;f P— e
N . Sy LM S TATT T PRI A 1] 0.588 0.765 -0.730~ 1.906 0.382
ARSI RR FEBOE 7 ¥ e gt 5 L (1 P> /i[;’%ﬂq‘ﬁifr% 1202 6.090 0247~ 2.156 0.014
0.05), IR -5385 1878 —13.085~ 2316 0.171
R LYM% ~0287 0216 -1498~ 0.924 0.642
£2 RESFEXHATNBREEMAIS £ WEC S1019 0854 3,180~ 1142 0.355
ARDS EEMEIR S5 L5 %ﬁ% SIF FbfE \ 0.205 1.042 -0.188~ 0.598 0.307

W] (LA 72 h E2%)
‘ SIF HAH RR} 2h ~15266 2917 -32.786~ 2253 0.088
iU Kl g Bttt 12h 210996 2.122 -25.792~ 3.800 0.145
() (MGER)) (1)) (R min, M GER) ) 24h ~10.883 2.636 —24.019~ 2254 0.104

NIPPY 41 42k 24 118.03(110.15~ 131.15) 24 29(23~36) 48h ~7235 2277 -16.633~ 2.163 0.131
2h 24 11801( 97.27~15439) 24 30(27~33) YE : GEE ) U, ARDS 2 PEVEIE FE3 5541, SIF
12h 23 12529011041 ~15938) 23 31(27-35) AR B L LA RN / W ARV B LR, HENG A2 Bt
2 22 1959(1465-15000) 22 24(20-29) Jr . NIPPY 5 JEGIEFE T, MAP Jy PSR LYM% i
48h 21 13026(100.08~159.52) 21  23(20~31) WOELA. WEC S FATEC . 0591y 950 T3 X
72h 19 134.28(119.75~188.00) 19  24(21~29)

HFNC 2] 4 17 13115(111L11~15631) 17 25(22~29) et P R T 4 S B 2 e 2 =
2h 17 11500( 9497~14071) 17 24(21~27)° %’4 Kmﬁﬁ%iiwj'ﬂ%ﬁﬁﬂfﬁkﬁk A[‘{DS Sl
12h 17 11605( 9496~ 132.14) 17 24(22~34) FEMKE AR (GR4) : P B IER
24h 16 121.11( 9542~147.14) 16 24(21~32) K 56.1% (23/41). NIPPV 20 52 o 4ifi 457 3R 0 1l % 14+
48h 13 11500( 92.41~13928) 13 24(22~30) S s e ,
72h 11 12099( 95.56~140.00) 11 30(24~33) iy R Y T HINC 41(H) P<0.05). M4

Y - ARDS by ZHE I 5730 4545 4F , NIPPV Sk T8 iF R il <, THEARE AR A ET NIPPV 8 HENC B[] | T 24
HFNC D28 Ghin Wit 0T , S/F HOAE A kA i eI SE / WA S IR WAL FET R AR L A
FEAE, RRONIRIRS 5 5 NIPPV 4 [RI] LL#:, “P<0.05 (283 L MODS % 2 [ 2 5 3 T B2 18 X
2.3 SUNETEM AL ARDS BEEF RS S8 (B P>0.05),

FCAR B PR ZR 20 BT (36 3) = Sl s e 2K 5 1 AR ) 3.4 i

A 184 AHBERE (5 205 4 PEREEE 89.8% ) Bl FH 0 e il 9 FAE FR S PR Ry 7 174 I R R
FHIH GEE #5, GEE Z59L /R el iR % RS2 i i, LYM, CD4™ T FE, H 41/ &K -6
Ja , ABERT B ET 7 R R R S/F R E A R (interleukin-6, 11.-6) ﬁ%ﬂ%“%m, 175 BH R J A

%o ABCIORRRK SUTIE SF LR, TR MR IR Chopra
F4 FASFEXHARRTRESMHAN]ES ARDS 25 EEMAERRERLLE
D SRR s VI NPPV et (%) pgpa FELIRIA (41 (%))
By ) (wopy) NG (wop) CEAEE R e
(d, MGERD) "o R o (UL I

NIPPV 4 24 37.5(9) 66.7(16) 7.0(2.5~10.5) 15(62.5) 1(4.2) 583(14)  1(42) 9(375) 4(16.7)
HEFNC 2H 17 70.6(12) 70.6(12) 45(23~ 9.0) 12(70.6) 000 ) 529( 9)  1(59) 3(17.6) 5(29.4)

PAVA: 4361 0.071 0.107 0.290 0.000 0.117 0.000 1.057 0.346

P 0.037 0.790 0.971 0.591 1.000 0.732 1.000 0.304 0.556
5 % AEE TR QIR 2EZ e A EIIREREE (6] (%)) MODS k&%
- () (d,MGERD) WBIrE(%(F)) Bk BRARGEER s BRGNS PR RsmEE (%))

NIPPVZ 24 55(48~10.8) 0 (0) 5(20.8) 14(58.3) 5(20.8) 12(50.0) 2(8.3) 83.3(20)

HFNC# 17 4.0(2.0~11.0) 29.4(5) 3(17.6) 12(70.6) 3(17.6) 11(64.7) 1(5.9) 82.4(14)

Z1x 14 0.107 5.527 0.000 0.644 0.000 0.874 0.000 0.000

P i 0.917 0.019 1.000 0.422 1.000 0.350 1.000 1.000

1« ARDS N 2PERFIE A 255 AE, NIPPV S TR IE K8 A, HENC M8 i EIT , MODS N 288 B DI RERAT 25 A
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25110 % 3 R T R 8 S8 BT R A 62.5%
o I R 0 R fof FE R AR T AR LB R .
W T IR T O 2 A R MLAGE Sy 28, T DA s
HFT el 2 51 ARDS fEH BE TS, (HEPNLL
ANGARAE 22 L, QR R K 4T R oy vk A
R, JC A S WU B BB ] s
HEE AT R TS (5 H BT  JC R 4R

5 SCHRAR A 4 AL A ST 4 R R,
NIPPV X 18 3 PaO,/Fi0, 18 B f S/F 2 3% 2 i 4%
HFNC H4f, {H NIPPV 7 B AR 87 568 il 98 I & ARDS
R I A SR AL T AN T HENC, HL7
B 5 R IR 66.7%, 38 35 & T AR B e il 58 A O
ARDS HH B TCBIE TR IR (31.0% ~ 61.5%) 7,
{H5 HIN1(94%)" 2 Ff R0 25 5 4F (57.1%) JF:
% ARDS "' 1) NIPPV 2R IS A, ABFSE B
HFNC Y75 B R AL A 70.6% , .35 3 T 2B
SEPEITRE R HENC BYRIBER(21% ~ 55% )27,
{H 5 Hernandez-Romieu %5 2] % B 0 o il % B H
HFNC B2 IBCERARL (71.6% ), 457 LA R k8 1 75
I8 S R (9 A T 06 BE 4 9% NIPPV 5 HFNC 2k
T B XS W 1R o AR ST NIPPV 21 S PR 45 R %
i T HFNC 4, A s A AT g5 NIPPV 235 18
B IRE AR A S/F AR, AT 35 T 1 A 0k
A AT R, B AR, 7 5 S/F
AR BB AT , S M7 T RE-S 5 1 2 i g3, i
T AR AR X A R B AT

AHF5E NIPPV 41 Fl HENC 26 56 % 0 5 5 T
SCHR R TE A w2 AH DG ARDS S35 252 NIPPV
BIFHRAERS (35% )"l HENC B AE (6.8% ~
20.0%)" 2 ABFSE HENC (445 % 55 Hernandez-
Romieu 252 4 45 37 St 46 HENC O35 55 R AR ),
{HHGHE % = T Hernandez-Romieu %{2915@%}%%2%% ,
NIPPV 4 & F %4638 5 Burns %(31 Fn Chopra %J 16
R 45 1 95 FE 3 0T (58.3% [ 50% . 62.5% ), 1B 1E
Burns 25 (RIS A T 204 R O 1
‘BIIRE R & A4 2R 1] Chopra %( IR B ,HL
PG LA T R A TAR R A A it
it JE B 25 R AT e SR BRI BB R R 2 — . A
5T B MODS 1 & A 2R 535 82.9% , $&/m AW 5%
FIT B i 5 T AR 0 o XA P AR ST
LYM Fl LYM% T B fERE MODS Kt L BR 15 J& A
FETE AR B RN, 5 SOk AR 45 AL
X% Hernandez-Romieu &5 129 KB, AR R A 5

FEATCIE (R 8 AR A A I [ 1 d, A
WF5E 5 HARFSE A e, 46 45 1T NIPPV & HENC
i ] i 2 A4, 2% W SE SR A 45 1T R 2 5 BT AT LAH
SRS | R SIS 55 RN A 45 i 0 53 4k
M SE P B EE P B % NIPPV 3 45 i AL B 34 fiE
] B R M g — AN E R Y 1eU A
T R T R A R R A% T 17 R A0 T I
F14) 77 S ) T, S48 00 B 0 e 2 RR A PR AR T XU, TR
PEEIN TCU JRAS 7 for S5 755K L S JR%E 1CU 1 IR A7
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