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(#ZE ) B&  EHXTERAS (paraquat, PQ ) Hag FLIUIAE7E R IR PRI ME A £8 28 o FH v Ui o

%% (high flow nasal cannulae, HFNC ), TEAfILIGIFREMEXT 201 PQ Ho 3 5 Fo 40T IR 8% R P ) el 3
0. ik RURSHERRSS, PIA 2017465 H 1 HE 201845 A 1 H N &4 PQ Hhimtis T
R R 2R S — B 22 B B . IARRIE - 20 PQ R FEIF I RIXE M R, IR AT
A - PRI PRI HE AR R AT % ( respiration rate, RR ) >25 YK /min 5% "4 fb#k43 % ( partial pressure of
CO0,,PCO, ) <32 mmHg ( 1 mmHg=0.133 kPa ), 5% HFNC N FHHT M A5 15 min, 30 min £ 1.2,
4, 6, 12, 24 h YRR, I MHE (pulse oxygen saturation, SPO, ), >% (heart rate, HR ), F1
Bk (mean arterial pressure, MAP ), TN AT, W HHJE 6 h, 24 h (IS 455% . s g A
HFNC HiJ5# RR. SPO,. HR. MAP. PCO,. 43/ (partial pressure of O,,PO, ). pH LI K shfkIfL
FL#& (lactic acid, Lac ) AURLEEIEM . LA 255 LR A Mann-Whitney U BRARGES 5 THECPOREHLER
KRS 5 DL P<0.05 NERAGEITFE L. &R I 50 BIRFEHMAARTIE, LK 28
d, TG 26 1, BE1- 24 B, WL MRS IR ERARHEA M ZF BHEITFE L. BHE ATk
Fhb. ABEH KR PQ IREEE i | Lac, PaCO, 4RI SA LI E X (P<0.05), HAAILREs,
R A 22 TG 2EE L (P>0.05), W HENC ] LB B FRAR BTG o 45 A S A9 RR FTHR,
HJ5 6 h ¥ PaCO, BHIEF+#, 36 mmHg (34, 38) mmHg vs 30 mmHg (27, 32) mmHg, P<0.05,
i MAP., SPO,. PO,, pH M Lac 7EM Fl HFNC RiiJ5 2257 KGR . BE—4 oA 7741 558
T-407E ) F HENC R/ A9 RR J HR 284k, & BA 174078 Fl HFNC J5 RR il HR HLAE T~ 20 54K
PN RAE , A P2l B N A HENC BRI B B AFAE 240, 35 L/min (25, 40) L/min vs 55
L/min (50, 60)L/min, P<0.01, £5if HFNC nJ LIB B (AR 2 PQ 3 AEIFIE IR Mk F & LT Y
RR Fl HR, S8R A SRR g 5 AR 1 A X mio g X SCHR S BAT B o st VR
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Effect of high-flow nasal cannula oxygen therapy on early respiratory distress in patients with acute
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[ Abstract] Objective To evaluate the effect of high-flow nasal cannula (HFNC) oxygen on
the early respiratory distress in patients with acute paraquat poisoning. Methods This prospective study
included patients who were hospitalized in the Emergency Department of First Hospital of China Medical
University diagnosed and were diagnosed with acute PQ poisoning from May 1, 2017 to May 1, 2018.
Inclusion criteria: acute PQ poisoning patients with dyspnea, and meet the following conditions: dyspnea

with RR > 25 beats/min or PCO, < 32 mmHg. The following information were recorded: RR, SpO,, HR
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and MAP before and 15 min, 30 min, 1 h, 2 h, 4 h, 6 h, 12 h and 24 h after HFNC application, as well as
and arterial blood gas before and 6 h, 24 h after HFNC application. The improvement of RR, SpO,, HR,
MAP, PCO,, PO,, pH and Lac were compared before and after HFNC. Mann-Whitney U rank test and
Chi-square test were used and a P<0.05 was regarded as statistically significant. Results A total of 50
patients were included in the study. After 28 days of follow-up, 26 patients survived and 24 died. There
was no difference between the two groups in gender and age. There were differences in PQ oral doses,
urinal PQ concentration, Lac and PaCO, between the two groups. HFNC significantly reduced the RR
and HR of all patients at all time points, and PaCO, was significantly increased at 6 h after application,
36 mmHg(34, 38) mmHg vs 30 mmHg (27, 32) mmHg (P<0.05), while MAP, SpO,, PO,, and pH had no
significant differences. RR and HR of the survival group were significantly lower than those of the non-
survival group, as well as the maximum flow rate, 35 L/min (25, 40) L/min vs 55 L/min(50, 60) L/min
(P<0.01). Conclusions HFNC can significantly reduce the early respiratory frequency and heart rate of

patients with acute PQ poisoning and improve dyspnea. Meanwhile, it can significantly reduce the patients'
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oxygen consumption and improve the relative or absolute hypoxic state of patients after poisoning.
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2 VEH B A (paraquat, PQ) W5 51 & Y
2P #3825 B iE (acute respiratory distress
syndrome, ARDS ) D) K Jii[] B 21 4 fb 2 T B8 5
TR SR, B P AR 2 th BRI AR A b |
WP E T AR 2 H T A PQ
BB EENLS 2 — Y, 2R REHEINN
ME K (PaO,) KT 40 mmHg (1 mmHg=0.133
kPa ) HIA 2 B4 T P, AN INE A A
BOTRIATRE, DIULstX PQ FhRE LI 7 30 LA K
B EEGEAIRES, IR REZA G TEX L, (2
W 3 E 23 RO IO (RR) Jndk, 03 (HR)
ke, RAFEMUAFE ARV RIS, s R
A, DL TR T B B ey
O ORGP R AR I BT, IR
B YIRS R,

= B 2 545 W % (high-flow nasal cannula
oxygen therapy, HFNC ) J&iT 45240 By —FpIeEg 57
FeFB, EHEALITRA R 0 A AR )
B (21%~95% ), AIPAE (2~60 L/min ), &
&I, PRI SOE L EYIRE, P ETE
I/ S 19 58 1E JE (2~5 emH,0, 1 ¢cmH,0=0.098
kPa ), Ui/ B FIRANES, FEARAEAE 5 SFiE Y5 S:
B, S B s T RE AT
M, R iR

H AT B 5E 38 HENC X 500 Jifi 28 i 8 1 B
I s vy 5 ARDS B HA B 18 0 03 40 2K
FOT BB XF PQ Hh R LT N I 1 I PR

5T, HarE N IMEER D . ABFEE X PQ HiEE
LA AR VI 38 Y B 3 Y HFNC,  IPAG TR
ST Sk PQ HEE AR LI IR B 3 A R
B, A R R EO SR DI RE G, LU
RORTT IR, B A

1 #MERE

1.1 —R&ER

FIBEVERTSE , A 2017 45 H 1 H & 2018 4F
5 H 1 HEZM PQ st T hE ER =R
H—EBR AR ERE .

YIAFRIE 2t PQ EE 24 h ZERIZI R,
SR IR RE T AT A DA 5 F : RR>25 1K/
min 5§, S fbik5rHE (PCO, ) <32 mmHg,

HEBRARAE - BEAE G I ML | IAF SRS
HPREE A EPIRAE ; E A (SPO,)
<75%.

P AR BB E SRS, BEML
P 3 ] R R R AE B 2R — PR A B B S e
#HArEIE ( AF-SOP-07-1,1-01 ),

1.2 XWHE

BERZIFEHSTHERNIRTY TS, Uik
NVEE . S5, MRIEIR PQ Wk EEHE il K4 T LK
HARIRIT ), A TIE MR IR T . ANRORI R 4
XHEVRYT, Seshkin . & AE e B CT &
. MEBEFARPITRINASRER, B A 58070
RIMEIE 456 DL R 444« RR>25 IX /min 8%, PCO,<32
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mmHg, %; 7 HFNC /97, 1% HENC L i LA
KW 5 15 min, 30 min, 1, 2. 4, 6, 12, 24 h
) RR. SPO,. HR. “F¥zhfikE (MAP), iy
. MG 6 hy 24 h (IS5 R B
H HFNC J& LR $5 45 i s 15 . A58 HENC
4 FH L 2% Ramnarayan %5 P 75 JL 3P0 06
HREsE . BT ULE 1, BEDFE 28 d, MKIEAT
T OLEFT 34

B 1 2k PQ I IR X 2 N H] HENC JRY7 i &
Fig1 Diagram of HFNC for patients with dyspnea induced by acute
PQ poisoning

1.3 SitFEHE

K H SPSS 22.0 #1141 HT, fFEIER 0
(R B + FRifE2E (Mean+SD) UK,
ZH [E) F AR ST REAS ¢ K60 (72555 ) /0 i
CIERT ZARFE Do AFEIER S BT ERER
AL (U0 (MO, Q)] ik, I 1
Bk H Mann-Whitney U B AR S 5 THECTRER H
W CEHDR) Forn, AR REBERETEE 5 L
P<0.05 WZEFAGITHE L,

2 #R

21 ANZEBEBHSIEKRIEFRIER

A 50 ] bk E FORG o RE R AN A SRR,
B 23 B, Ltk 27 B AR 18~69 %, £2T 28 d,
BT 24 5, F70E 26 B PHALEE MG . ARSI
ARl ) 22 R G 2EE X (P>0.05), ABEHE
Ul PRAE AR A B i <o A Bl th i o, &
ABEE R A% (WBC), i LEF (Cr). I
PRZEA (BUN). MIERNHZEE (ALT ), I &

MRZLZ (TBil). IMIGRENTEE (LPS ). I 7€ f
(AMS) E/FEDifesets, ke - vEERE, DIk
Pk pH . PaO, 227 T4t H2HE X
(P>0.05), TARE AR, HIKIRPQ WA E
. Sk FLER (Lac ). PaCO, 40 EFAE G112
=Y (P<0.05), W1,
22 [ZFi HFNC RIS BB MR HFS 8T

v FH HFNC J& % RR Fl HR 78 EL A9 s [a] 15
Y EiA R, NS 6 h 1Y PaCO, W T,
Lac B & F[% ; i MAP, SPO,. PO,. LI} pH 7F
I HENC i J5 B 22 5 RG24 3, Wk 2,
i ] HFNC J& RR #l HR ZZfL A DL 2.
23 MAHFNC FEEEHST4HRR I HR

B i A T A4

E— 2B A M AR 4L RNBE T4 3 10 F HENC
J& RR A HR MR fERLAEE, 255 Bon s 4B H 7
i HENC J& RR Fll HR S 554E T g, 1
G 30 min FREEEREK, BER 24 h ZHER
RS JET 4 A N HENC J5 [AIAE 30
min RR F1 HR tH ¥ K TR, HZ HR A4 h
THG R BLZHT I TRRAS, &= 24 h 3800 FHFPIRES,
RR 7EM A5 6 h HBLEIFRRAS, WL 3,

R Ak E R B2 RS R UL

Table 1  Clinical characteristics of patients with acute paraquat
poisoning on admission
e FET4H AT Z1E/

ir (n=24) n=26 M fi
BAE (H, %) 10(41.67) 13(50.00)  0.435 0.197
AR (%) 36 (29,58) 40(23,52) -2.787 0.846
fi PQ & (mL) 50 (25,100) 20(10,30)  -2.560 0.010
JR PQ Y (. g/mL) 15.7(0.3,70.3) 0.3 (0.0,0.6) -3.284 <0.01
77 - Ve B B (min) 45 (30,60) 45(25,60)  -0.579 0.562
WBC(10°/L) 15.5(10.2,20.2) 14.5(10.3,18.6) -1.314 0.089

pH 7.38(7.33,7.49) 7.37(7.35,7.48) -2.175 0.061

PaO,(mmHg) 95(83,102)  92(85,103) -1.288 0.154
PaCO,(mmHg) 30 (26,33) 36(30,38)  -3.967 <0.01
Lac(mmol/L) 5.1(4.0,68)  3.6(3.042) -3.357 0.008
ALT(U/L) 36 (26,50) 34(27,56)  -0.016 0.987
TBil( . mol/L) 18.9 (10.1,24.5) 15.6 (12.4,25.1) -1.323 0.612
Cr( . mol/L) 78 (59,133) 84 (56,120) -0.714 0.475
BUN( . mol/L) 58(4.2,11.8)  62(4.1,12.5 -1.293 0.196
LPS(U/L) 108 (68,157) 73 (89,189) -0.086 0.932
AMS(U/L) 46 (75,104)  71(53,109) -0.229 0.819

. WBC MEAIEITE, PaO, WE/3E, PaCO, N 4 Lik>
FE, ALT NILTEAFEZARE, TBil Mg SIHLIE, Cr A ML,
BUN MR E &, LPS M L& NG IilE, AMS A I iE WA A 5 it
RN IRNIES 06, SRS (UAiE0) S T5ETHIR,
Mann-Whitney U Bk FHIRGE HEA TS HHHENT, HATRRER TR I7 56,
Ph P<0.05 H2EFBGIT2EE X
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Table 2 Changes of parameters of patients after application of HFNC
ez % [ HENC Hij 15 min 30 min 1h 2h 4h 6h 12h 24h

RR( ¥X /min) 35 (34,40) 29 (26,32)° 26 (24,29 25(24,28)" 24(22,28)" 23(22,30)  22(21,30)"  21(2031)"  22(19,29)"
HR(X /min) 106 (99,123) 99 (94,105)" 98 (92,102)" 91 (87,98)" 89 (86,98)" 88 (84,102)" 86 (82,105)" 84 (82,106)" 90 (86,104)"
MAP(mmHg) 74 (68,78) 74 (68,79)  74(69,78) 73 (68,75) 74(69,75) 74 (70,78) 73 (70,77) 74 (70,76) 74 (69,78)
SPO,(%) 95(91,100)  95(91,100) 95(92,100) 96 (92,100) 97 (93,100) 97 (92,100) 98 (91,100) 96 (91,100) 96 (90,100)
PO,(mmHg) 89 (69,98) - - - 90 (69,98) - 90 (65,98)
PCO,(mmHg) 30 (27,32) 36 (34,38)" 36 (35,39)"
pH 7.44 (7.32,7.48) - 7.39(7.37,7.43) 7.40 (7.37,7.43)
Lac(mmol/L)  4.25(3.7,5.4) - - 2.5(2,3.1) 2(1.8,2.5)"

T RR MIFUNA, HR 0%, MAP FFEH8iikE, SPO, MILEMAE, PO, HEIIE,

PCO, h —& kS, Lac HIMFLRR 5 1

HYORIAIRMIES M, SR %L (i) #EAT4eiHie, SRA Mann-Whitney U BEAGEGHEATHETHERT . S50 HENC Z i HEEL,

‘P<0.05

FCE L AR 8 O T Oy, TP EUE N P KL
B2 BN HFNC J5 RR FHlHR B E] AL R
Fig2 Changes of RR and HR in patients with HFNC

24 SHFAMETHRSRIE. 24 h HFFEREME
ZRARILE
FEIG AL P BB 24 h L0 45E A HENC 19 HR
96.1% (X 1 ANkZERH ), WiFET B34 AR 5 F
15 HENC P BRHE . 7305 21 Hh %) 28 i o7 FH ) e
I BAR TAET-4H, 35 L/min (25, 40) L/min
vs 55 L/min (50, 60)L/min, 2Z S A %1% 5 X
( P<0.01),
3 itig
AAFEAEZNE PQ HraE S5 & I R XE Y B
i, WLEER F HENC X R L K if 37 3h 71 27 6 b
FOSZIE , 25 R HENC J&, B &8 RR
I HR B F R, PCO, Ft EAHXT IEH K, H
SR SPO, L & PO, ZZ L ANBH i, {H RR 1 HR (18]
R BEXTRER R [ S AR R TR TER
I 117 PR P 2 2 M 5 oo g A= A7 3 1) A 5 22
AT s Ar U —IEF ST R, IR R R
A AE I E T 30 d BB AR MY TR R BT
FIEh 36 B B TG PRDYERE AR, XT3 IR YT T
I EA B L, Ak PQ FEE R BRI (R
M, —dathatEmS &, AAMEE DR R

TR AR O A1 Oy, B EUE A R (i 4k
N HFNC J8Y7RRE , SET-4L 5471541 RR Al HR Bifif 7]
AL A

Fig 3 Changes of RR and HR with time in the survival and non-

survival groups

SRAE DR S, IR AT R IR RR MR LL K&
PCO, TR, RHUNIFR L 5E, BIRILA K
Z 8 PO, A A HFAE IE 5 K, B Py 40 g il 6
AR, FREIEME, SEOERSMHER, Izt
PLE) RR A HR, (HEHLARR LT A . AT
FEAER WX AR B H 45T HENC IRY7 A, 24
h 2Z N B9 4% I R] 25 A9 RR. HR I FH AT He 42 M
BT R, shlikii PCO, BT E, PR O
B IE O 0 ks . 3T R AT BE 5 HFNC 19 5
AW E SRR T A & A 22,
A1 100% JINE A0 2% B PR3 I GE £ B 1 1R
Urne BB A E R, M AR LA R Y
3~5 ecmH,0 WSGEIEE, X PQ FhEE/5 1 fifiht
L e A B N s A E B = = S )
Bl —E MGE I RMEEH o X R A RS
HFNC 7 HAB B0 h st 45 31— 7, R
Lac 30 T A REAG, (HE B EMA N ZLER KT £
TSR G IR A LT A A O 1Y AR T 0
FLINF ] 25 N Sk Il PO, A1 SPO, £ 3% il HENC FiJ&
JETRH AR, X F LR A RS I A
5E45 i HENC FIrs,
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B W R T R, R TR A R A
B (FET-41), HFENC %} RR 1 HR A9 8k 3 4F
AR, EARTEN G R S T8 RR AT HR /Y
YER, (EEREEX S B, 24 h Z P
Y0 B W I YR S T i 4, X5 HFNC 785
fis ARDS H & T AYIRIT SR A K —2 " (HR
AW IR G2 PQ hiE R, HAE24h 2N
PIAIR BN HEITIFRAE, i Hs iy FH A 2 5
gz SRR, Bk, X5 i R
. HFNC MERL L IE 3305 7 8 1 S P it 45 -2
(R R PRI o AEJE XS TR B i, HENC X PR
FEPR I RE AR B I ., Ir A WLEEE A 5 N RR
I HR 2 R, 1 HAGEAEE 24 h
Z PRI R PR A3 2Rk 96.1%, I FH I e K
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