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— e L AAE TCU WHAIME TCU AR 0 I 45 58 . A JC ICU N3 &8s L B CALGE <, AULWGE < i8] & ICU
{ERERFR], ICU FPER A R TORL . # ALE ICU 6 h J5 ZEEIT 1CU MR A & A i S MURE WS F8 35 o0 & B vy
SEUMAE L 5 2R & A s AUIE 2 (s S0 IE A9 SO sk I 4853 & (Pa0,) =120 mmHg (1 mmHg=~0.133 kPa)J.
FOA A A T B NUAE W 2E R R ERI Y 22 5% 5 SR FH Logistic [01F43 M7 55 H 52 0 B3 2 A= v L Y 1A
K I 2 G TAERHERRZ: (ROC BHZR), a5 fa ks R 2 8 kA m AMUE R M. R JEgA
392 Bl B3, A ICU B s SUIALEE o 34.4% (135/392) 5 T ICU PN =) SEUIILAE (7 56.6% (222/392), ICU PN &4
SR 20 JR AR K A T R AL R AR /N[ %2 56(39, 71) Fb 6246, 72) ), A B 45508 K ( kg/m” -
21.5(19.5, 23.6) tt 22.5(20.0, 25.0) ), A A A HLAEE ST H] (h - 82.0(43.0, 161.0) Lk 67.5(37.8, 127.0) ) il
ICU fEBERTEI [ d : 6.0(4.0, 11.8) H 4.0 (3.0, 8.0) ), HLAGH S L5 . AfE ICU B F1 ICU [N PaO, ., 1ICU PYH A GEHE
B AT ICU BRI ICU N4 A 55 (PaOL/Fi0, ). A ICU B Zh kML ZLER (Lac ). TICU PN 3T A& B L1 51 35 FE % T 125
(ML A < EE i) 2 86.0% (191/222) H 71.8% (122/170), AAE ICU B} PaO, (mmHg) : 110.5(85.5) k. 76.0(41.8),
ICU ¥ Pa0, (mmHg) : 138.0(29.0) Lt 76.0(22.8), ICU N Mz A %0 ¥ % + 0.33(0.15) £k 0.30(0.15), A fE ICU B
Pa0,/Fi0, (mmHg) : 279.5(173.0, 400.0) £t 208.0 (153.0, 305.0), ICU P Pa0,/Fi0, (mmHg) : 436.7 (348.0, 528.0)
It 249.0(190.0, 331.0), A{E ICU i} Lac (mmol/L) : 2.5(2.9) [t 1.7(2.2), ICU N & JB&ZL L9 « 45.0% (100/222)
b 31.2% (53/170) ), 2 F 388 e it 247 X (3 P<<0.05) 5 1 A& Az i EAAE 41 -5 % & A8 AR MUE 4 1CU N 3E
R RIS L 11.7% (26/222) H 12.4% (21/170), P>0.05 ). Z[HZ& Logistics [MIF5041 @R, 4%
(L3It (OR) =0.986, 95% 1] {Z X 7] (95%CI) 7 0.973 ~ 0.999, P=0.032) A& Fi k45 %k (OR=0.928, 95%CI
5 0.872 ~0.986, P=0.017) J& FAE H8 & & A= v U MLAE A AR 47 IR 28, 1 A ICU ) PaO, (OR=1.012, 95%CI N
1.007 ~ 1.017, P<<0.001), A4 ICU W} Lac (OR=1.103, 95%CI 3 1.013 ~ 1.208, P=0.029), ICU W A& He )&
(OR=1.018, 95%CI /7 1.002 ~ 1.035, P=0.034) 50 [CU N E KA m EULE G N 2 . ROC 4o i
7N 2 AME ICU B PaO, Fl 1CU PN A SR B X v EUAUAE 19 & 26— 8 I S48 ( ROC T4 TR (AUC) Fi
95%CI 43514 0.684 (0.635 ~ 0.729), 0.617 (0.567 ~ 0.665) ) ; 24ELMH{E /4 82.00 mmHg ., 0.28 i, HARREE 73
HIN 71.2% . 80.0% , R HE/3 K 59.54% | 46.24%. €538 1CU PN =y AU ILAE 7] BB 2 X BAE fEUE P2 AR RN A2,
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[Abstract] Objective To analyze the incidence, clinical characteristics and risk factors of hyperoxemia
in crtically ill patients. Methods A retrospective study was conducted. Clinical data of patients admitted to the
department of comprehensive intensive care unit (ICU) of the Affiliated Hospital of Guizhou Medical University from
June 2017 to October 2018 were collected, including general conditions of routine oxygen therapy, blood gas results
at ICU admission and during ICU stay, new infections in ICU, mechanical ventilation, mechanical ventilation duration
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and length of ICU stay. Patients were divided into a hyperoxemia group and a non-hyperoxemia group according to
whether hyperoxemia occurred from 6 hours after ICU admission until ICU discharge [defined as arterial partial pressure
of oxygen (Pa0,)=120 mmHg (1 mmHg=0.133 kPa)]. The differences in clinical data between the two groups were
compared. Logistic regression analysis was used to screen for factors that affected the occurrence of hyperoxemia in
patient; receiver operator characteristic curve (ROC curve) was plotted to analyze the predictive value of each risk
factor for the occurrence of hyperoxemia in patients. Results A total of 392 patients were included, among whom
34.4% (135/392) experienced hyperoxemia upon admission to the ICU, while 56.6% (222/392) developed hyperoxemia
during the ICU. Compared with non-hyperoxemia group, patients in hyperoxemia group in the ICU were younger [years:
56 (39, 71) vs. 62 (46, 72)], had lower body mass index [kg/m® 21.5 (19.5, 23.6) vs. 22.5 (20.0, 25.0)], longer mechanical
ventilation times [hours: 82.0 (43.0, 161.0) vs. 67.5 (37.8, 127.0)], and longer length of ICU stay [days: 6.0 (4.0, 11.8)
vs. 4.0 (3.0, 8.0)], the proportions of mechanical ventilation, PaO, upon admission to ICU and during the ICU, during
the ICU stay and oxygenation index (PaO,/Fi0,) upon admission to the ICU and during the ICU stay, blood lactic acid
(Lac) upon admission to the ICU and the incidence of new infections during the ICU stay were higher in the hyperoxemia
group than those in non-hyperoxemia group [mechanical ventilation ratio: 86.0% (191/222) vs. 71.8% (122/170), PaO,
upon admission to the ICU (mmHg): 110.5 (85.5) vs. 76.0 (41.8), PaO, during the ICU stay (mmHg): 138.0 (29.0) vs. 76.0
(22.8), fractional of inspired oxygen during the ICU stay: 0.33 (0.15) vs. 0.30 (0.15), PaO,/FiO, upon admission to the
ICU (mmHg): 279.5 (173.0, 400.0) vs. 208.0 (153.0, 305.0), PaO,/Fi0, during the ICU stay (mmHg): 436.7 (348.0, 528.0)
vs. 249.0 (190.0, 331.0), Lac upon admission to the ICU (mmol/L): 2.5 (2.9) vs. 1.7 (2.2), the incidence of new infections
during the ICU stay: 45.0% (100/222) vs. 31.2% (53/170)], all differences were statistically significant (all P < 0.05).
However, there was no significant difference in mortality in [CU between the hyperoxemia group and non-hyperoxemia
group [11.7% (26/222) vs. 12.4% (21/170), P > 0.05]. Multivariate Logistic regression analysis showed that age [odds
ratio (OR) = 0.986, 95% confidence interval (95%CI) was 0.973-0.999, P = 0.032] and body mass index [odds ratio
(OR =0.928, 95%CI was 0.872-0.986, P = 0.017) were protective factors for the occurrence of hyperoxemia in critically
ill patients, while PaO, upon admission to the ICU (OR = 1.012, 95%CI was 1.007-1.017, P < 0.001), Lac at admission
(OR = 1.103, 95%CI was 1.013-1.208, P = 0.029) and fractional of inspired oxygen during the ICU stay (OR = 1.018,
95%CI was 1.002-1.035, P = 0.034) were risk factors for hyperoxemia in the ICU. ROC curve analysis showed that the
Pa0, upon admission to the ICU and inspired oxygen concentration during the ICU stay had predictive value for the
occurrence of hyperoxemia [the area under ROC curve (AUC) and 95%CI were 0.684 (0.635-0.729) and 0.617 (0.567—
0.665), respectively]. When the cut-off values were 82.00 mmHg and 0.28, the sensitivity was 71.2% and 80.0%, and the
specificity was 59.54% and 46.24%, respectively. Conclusion Hyperoxemia in the ICU may have adverse effects on
critically ill patients, PaO, and artery blood lactate upon admission to the ICU and fractional of inspired oxygen during
the ICU stay are risk factors for hyperoxemia in the ICU.
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300 mmHg ; 17 ICU PN =y 48UALE /248 AfE ICU 6 h &
BT ICU 18] = 5 PaO, ik & S IMLAE FR . ICU N
B R IR 12 W 2 IR 8 A TR 2% 2001 4E115E
A9 ST EN & B2 RS Wb e GRAT ) Road 0 )| 10,
LL1 ARRHE: D Fi#=18 2% ; @ AfEICU
| =48 h # .

L12 HEBRARIE . © FRRFEAICU %5 @ &EH
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© A L m AR T, W — Ak P AU
FE IRFEPERINRAR 5 © 5 2R E TR &, anfg i
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distress syndrome , ARDS ), AATRE( oxygenation index,
Pa0,/Fi0,) <200 mmHg ., & At H 8 | OISR
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1.2 W54 4L #AAE ICU 6 h J & & JF 1CU i)
e PaO, fE AR EUMAE AR TER R 0 R &
PE R EUILAEZH (170 1) Rk A: i 42 (222 441,
1.3 GORMSCER . ik B2 Be s 58 R Ge il R B )
AR IR BT REAE R Sk A s 0 T BRI T
/3 I (acute physiology and chronic health evaluation II ,
APACHE I ) AfE 1CU ik i 3= BB SO AR A7 7 i
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(Y 32 B 18] #E) (M (Qg) ) &6 Hp A7 B0 (1Y 73 2 %50
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0.1 (R ZHE ST Logistic [A] 94 43 7 520 ICU &
R AT Y R R IR A2 TAERHE i
2 (receiver operator characteristic curve, ROC curve)
ST GRS R X TCU & & A e 4AUILAE A T
HrfE. W P<0.05 MZEFAGH#E L,
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2.1 RUAURE A9 & AR S LRI RAHAIE LR (3R 1) -
g A 392 i B, RAE M 6 154 IR s ALE
ICU B 55 1 IR A4 BT 48 5, &A= e Ui e 135 3]
(15 34.4%) ; AMEICU 6 h 257 ICU ¥ 8] & 2E 5
SAUME 222 B (5 56.6% ), T & ELAE 7 6], A
VEE 7 d WAL BT 45 R 3R W, v AU INLAE 1Y) &
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IMAE A & AR TR (E 1), BFAEICU6 ~
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®1 BRERESEMERARBENTE ICU B BIIGERFHE LB

| 1% PRI (%)) R4, {UNITN =g APACHE TT 343 A ICU 250 (] (%))

B () il bk M@Q,00) (kg M(Q, Q) (40, M(Q0)) Wbt MedgiE SABIRE  HAt
KRAEREMIEL 170 112(659) 58(34.1)  62(46,72) 22.5(20.0,25.0) 23.0(9.0)  46(27.0) 26(153) 45(26.5) 53(31.2)
R e AR AR 2 22 134(604) 87(39.6) 56(39,71)*  21.5(19.5,23.6) 24.0(80)  74(333)" 24(10.8)" 75(33.8)" 49(22.1)

1 Bk EEHAEERR (B (%)) REHHES (6] (%)) Pa0, ( mmHg, U= 35° Pa0,/Fi0, [ mmHg, Lac [ mmol/L,

- (i) & H & E\ M(Qy)) (M(Qy)) M(Q,, Q) M(Q))
REEEAMAES 170 78(45.9)  92(54.1)  122(71.8) 48(282)  76.0(41.8) 040(0.13)  208.0(153.0,305.0) 1.7(22)
KA R RUIAELL 222 95(42.8) 127(572)  191(86.0)* 31(140) 110.5(85.5)% 0.40(0.07)  279.5(173.0,400.0)"  2.5(2.9)

TE SRR B AR AR, *P<0.05, PP<0.1 ; 1 mmHg~0.133 kPa
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2.2 PRYL A ICU B A AAE ICU 6 h & B JF ICU
N ST = O == W (1 O AN 1 MW o VI = A A
(F1~2): KA EUE 4 A {E ICU B A ICU Y
Pa0, . Pa0,/Fi0, M A 1CU i 3 Jik ifit FL B2 (lactic
acid, Lac), ICU NI AR B T & PR A4 5
AUMAEZL (¥ P<0.05) 5 4L A ICU B I A Sk
JE i 22 RIS L (P>0.05).

®2 ICU ARBREREMERARE MSIEIRILE

1l Bk Pa0,( mmHg, AW Pa0,/Fi0, [ mmHg,
- (f5]) M(Qy)) (M(Qy)) M(Q., Qu))
FRA A 249.0
L 170 76.0(22.8) 0.30(0.15) (1900, 331.0)
KA 436.7
AL 222 138.0(29.0) 0.33(0.15) (3480, 528.0)
VAL -22.377 -2.597 -12.014
P1f <0.001 0.009 <0.001

23 1CU P2 A & A v SRR P 4 R0 3 ek |
7 B R A (5 B T B B (3 3) « &k e AL
i 2 UG AR E] | TCU P g st 1) ¥ 3 & A
A MLAE ZH PR S 48 K, ICU PR3 & B e ol 5o 4 2
o SR AL 21 B 34 w5 (34 P<0.05) 5 (HF 41 ICU i
PR A2 R TCGIT2# B L (P>0.05).

®3 ICUHNRBRESRMERABE TR BE.

Efr &R ERA KRS

5 % ICU NBTRES:  HURGE ST R

- (fi) (% (f1)) (h,M(Q., Q)
KEAFAMAEL 170 31.2( 53) 67.5(37.8,127.0)
R e AU 2 222 45.0(100) 82.0(43.0,161.0)
x /1 Z 14 7.210 -2.181
P 0.007 0.029

i BI%  ICU fEBE ICU HFE=R

B ) (d,M(Qy, Q) (% (f1))
KEAFAMEL 170 4.0(3.0, 8.0) 12.4(21)
BA E AUIE AL 222 6.0(4.0,11.8) 11.7(26)
71 x* & -3.883 0.001
P1E 0.001 0.971

2.4 52 ICU N B E KA e EUNLAE ) FE RS PR R 4
Br (3R 4) « BG4 0E | MR 0T i 48 5. 32 225 (G i
P MeEEIE L SRR IS ), 2 S ALAGE <. AE ICU
iF Pa0, . Sk L FLIR DL & ICU P W A K B 4 A
Z N &K Logistics MIAZ4T, 455 Bow , AF (KB it
FRBU B AE & A AR R 2 1 AE ICU B
Pa0,. Lac J 1CU YW A SRR BE 2 5y S ILAE & 2B 1Y
fal FZ (38 P<0.05).

2.5 A fE R PR O R R A R A v A I )
M8 (3255 & 2) : ROC i1 2 43 07 7R, A ICU i

PaO, Fl ICU P A S8R X 0 3 8 15 & AE i 4L
SEXIA — 2 T E (¥ P<0.05).

R4 RMICUANBEREFSEMEREH

% [F3% Logistics ElJ3 4347

A B s Zfi P ORfL  95%CI
s -0.014 0.007 -2.141 0.032 0986 0.973~0.999
UNDRTE -0.075 0.031 -2.394 0017 0928 0.872~0.986
it 0292 0321 0911 0362 1340 0.713~2518
JHREERE -0.198 0.395 -0.501 0.616 0.820 0.375~1.773
VIV NE 0.502 0327 1532 0126 1.652 0.871~3.152
HUMGE S, 0417 0308 1355 0.175 1.517 0.832~2.790

AMEICU B Pa0,  0.012 0.003 4.562 <0.001 1.012 1.007 ~1.017
A ICU B Lac 0.098 0.045 2.190 0.029 1.103 1.013~1.208
ICU NI ASHRE 0017 0.008 2125 0034 1.018 1.002~1.035
W -0.028 0.967 -0.029 0.977 0973 0.145 ~6.497

H: OR HEH L, 95%CT S 95% T X i

®5 BEKRERMBERZESRMENTRNE

etk BURE R
w0 (%)
AMEICU I Pa0, 0.684 0.027 <0.001 0.635~0.729 82.00 71.17 59.54
ICU ARG E 0.617 0.028 <0.001 0.567~0.665 028 80.00 46.24

7 . AUC y ROC i<k Fimif

A AUC 5= PfH 95%CI
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HEBR T 7€ 1CU ISR K 4N 35 AR rp A 12 g v il
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T NAREBETESE R, 5 E AU S ek
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