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Achieving desirable oxygen saturation ranges in

= -—
acute illness (sections 6.7 and 6.8) DT IEHICEREEZITOICLZ
1. This guideline recommends aiming to achieve HRIT Do

a normal or near-normal oxygen saturation

fgr all acutely ill patienFs apart f.rorn those at =002 MAEDRI skHMENERERE (&

%s]k of hypercapnic respiratory failure. [Grade E1=Sp02 94-98Y%
2. The recommended target saturation range for LU, Sp02<94%0),._,\% THI0REALT

acutely ill patients not at risk of hypercapnic  JREENTETE U TULWNIE., BRISS(IAEHES
respiratory failure is 94-98%. Some normal L0

subjects, especially people aged >70 years,
may have oxygen saturation measurements
below 94% and do not require oxygen therapy
when clinically stable. [Grade D]

Thorax 2008;63 (Supp! VI) :vil-vi68. doi:10.1136/thx. 2008. 102947

LI 1EGrade D
1ESp02 94-98% CTARZ(CLILND ?
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4. For most patients with known chronic
obstructive pulmonary disease (COPD) or
other known risk factors for hypercapnic
respiratory failure (eg, morbid obesity, chest
wall deformities or neuromuscular disorders),
a target saturation range of 88-92% is
suggested pending the availability of blood
gas results. [Grade C]

Thorax 2008;63 (Supp! VI) :vil-vi68. doi:10.1136/thx. 2008. 102947

BEAIDESCO2MER KT & SIpEE (COPD. AEE,, ) Hd
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Table 7 Mean (SD) Pao, and Sao, values (with range) in kPa and

mm Hg ERIQIFEUEETE.

Mean (SD) Pao, Range +2SD Pao, Mean (SD) Sao,

Age (kPa and mm Hg) (kPa and mm Hg)  Sao, (%) +25D %‘lﬁ% (CIXB(C jﬂ\
S e e S SRR LT B
25-3% 134 (0.66) 12.08-14.72 96.7(07)  95.3-98.1

99.8 (4.9) 90-109.6

35-44 ;g.;s(uﬁ.;m) ;;.14—12.22 96.7 (0.6) 95.5-97.9 % < @quﬁ(i\
am 1-1135 -
4554 130(1.07) 10.86-15.14 ws)  wens EIBFNIRI EZIRILIC
97 (8) 81-113 = = o
55-64  12.09 (0.60) 10.89-13.29 95.1(0.7)  945-973 =IEEEBEDEFEETSp02>90%
90.2 4.5) 81.2-99.2 Z&ED

>64 11.89 (1.43) 9.02-14.76 95.5 (1.4) 92.7-98.3

88.7 (10.7) 67.3-110.1 CEDEEE SRR TULNB,

Pao,, arterial oxygen tension; Sao,, arterial oxygen saturation.
Values shown for seated healthy men and women non-smoking volunteers at sea level
(adapted from Crapo et al'"").

urapo KU, Jensen KL, Hegewald M, eT al. Arterial Dlood gas reTerence values Tor sea level and an
altitude of 1,400 meters. Am J Respir Crit Care Med 1999;160(5 Pt1) :1525-31.

Most experts emphasise the importance of keeping the Sao;

above 90% for most acutely ill patients.”*
Thorax 2008:63 (Supp!| VI):vil-vi68. doi:10.1136/thx. 2008. 102947
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Association Between Arterial Hyperoxia
Following Resuscitation From Cardiac Arrest
and In-Hospital Mortality

JAMA, June 2, 2010-Vol 303, No. 21

N=6326

P:IEAMEEEDICMZIE B E

| StEZRIMAEEE (Pa02>300mmHg)

C: KBS ZRIMAEEF (Pa02<60mmHg) . L\T NUICHDFESNIRU\EE
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EERINEEIOAHNERICFETEN S, D=, (OR 1.8)
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® Braunwa | dODAA3T (19754F)

A7z B SEER

Fi02 0.2 or Fi02 0. 40035+

LAD or LADDSFERIEBNIRD1 DZEHAZEL. flTRIE TD

ENZEEEERUTT,

Fi02 0.2 : EHDSTEH 4. OmV
Fi02 0.4 : YFHDSTESR 1. 8mV
Fi02 0. 422 A N LERREE NN o feo]gedEh 5.

Reduction of infarct size by oxygen inhalation following acute coronary occlusion.P R Maroko, P Radvany, E Braunwald and S L

A
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@ HOT-MI (19984F) RCT

P : rTPADSTK (streptokinase) ThHlEE /=AM EE
| SREMmRINSEY

C: Control&%

0 : CPKD_E 5 &SEBERFDLVEF

SR BE R ANV 20518, 2485948 DCPKH Y Contro | B£E(CEE/RTT. 5%
B UIEhBEEERU.

SeErEsREf : LVEF 51.7%  Control&% : LVEF 47. 6%
LVEFEﬁ %(17& l./ Hyperbaric Oxygen and Thrombolysis in Myocardial Infarction:

The ‘HOT MI’ Randomized Multicenter Study

PCIZ 51T U CTULVRWEFAK.
BEEBRU.
REICZLWVDTIE, . .
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ACG/AHA practice guidelines

Sp02<90%, MIREZEEH D, U < (FEREEZRINAED
BUXTEE(CH U CEBRIRSINRE
(Class1, LOE B)

IR TDOEE KR EZOSFRHDIEERISS (FIZHTHD
(Class 2a, LOE C)

‘ Sp02> 90%ZEHETR L TL\ D,




Resuscitation Science

Air Versus Oxygen in ST-Segment—Elevation
Myocardial Infarction

Circulation. 2015;131:2143-2150.

20154F
N=441 RCT
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Inclusion criteria
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Exclusion criteria
- Sp02 < 94%
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Charateristic | BEZERU PCLIiAEBEBIRICIRD TUL\D, }
: Procedural details, n (%)

Radial intervention 72 (33.2) 74 (33.3)
Stent implanted 202 (92.7) 201 (90.1)
Drug-eluting stent 112 (561.4) 114 (51.1)
Glycoprotein lIb/llla inhibitor 97 (44.5) 90 (40.4)
Thrombus aspiration 107 (49.1) 105 (47.1)
Intra-aortic balloon pump 7(3.2) 12 (5.4)

CABG 5(2.3) 9 (4.0)

- Peak CK ez S58% : 19480  3E=58F 1 1543U/L

RIS SEOAMNLEERESRO FEEMNERICEMN o2, (p=0.01)
- A ROIEZEE MxRik58F: 20.3g IFH5EE: 13.1¢
RIS EEDHF N 6 v BEROEREESGEHHN LMD /e, (p=0.04)

IDERTEZERAER(CSp02>94% LB K5 (CERI(C
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SUPPLEMENTAL PERIOPERATIVE OXYGEN TO REDUCE THE INCIDENCE
OF SURGICAL-WOUND INFECTION

RoBeRT GREIF, M.D., Ozan AkcA, M.D., ERNST-PETER HORN, M.D., ANDREA KuRrz, M.D., AND DANIEL I. SESSLER, M.D.,
FOR THE OuTcomESs RESEARCH GRoOUP*

N Engl J Med 2000; 342:161-167January 20, 2000

P : FHIEEZERBYIRNZ T UIEER
[ 018205, MREENZIRS

C : 205/, FEREEINZTINS

0 : BlIERRREER

N=500 EE3RIEE80% 5. 2%
feZmieE30% 11.2% p=0. 01

MFRERERF CRREZI O TSSIhEA U,




SSI & EIREREER2

Supp lemental Perioperative Oxygen
and the Risk of Surgical Wound
Infection
A Randomized Control |ed Tr_|a| B JAMA, October 26, 2005-Vol 294, No. 16

P : FIEFERZ BV RN ZEIT UICESR

[ : 1l712605ME. BREENZIRS

C : 1712605 ME . MREEINNZTIRS

0 : 2lEpREsR

N=300 BEx=/=E80% 14.9%
B2 E30%  24. 4% p=0. 04

MFRRESVNEF TRREZII D> TSSIHRA Uz,




Effect of High Perioperative Oxygen Fraction
on Surgical Site Infection and Pulmonary

Complications After Abdominal Surgery
The PROXI Randomized Clinical Trial

JAMA. 2009, 302 (14) . 1543-1550

N=1400 RCT
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Inclusion criteria

- 18 LA L DRSRE iR Fitre bt LTz Ba

Exclusion Criteria
- Sp02<90%

- SNHBIR DL AT
- 0B AN DM -t T

Table 3. Clinical Outcomes for Patients Scheduled for Laparotomy (N = 1386)

No. (%)
| |
80% 30%

Oxygen Oxygen Univariate OR P Adjusted OR P
Outcome (hn=685) (n=701) (95% Cl) Value (95% CI)2 Value

Surgical site infection 131 (19.1) 141 (20.1) 0.94 (0.72t01.22) 64 0.91(0.69t01.20) .51
Infection location

Superficial 75(57.3) 76(53.9)
Deep 20 (15.3) 26(18.4)
Organ/space 36 (27.5) 39 (27.7)
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JAMA | Preliminary Communication | CARING FOR THE CRITICALLY ILL PATIENT

Effect of Conservative vs Conventional Oxygen Therapy
on Mortality Among Patients in an Intensive Care Unit
The Oxygen-ICU Randomized Clinical Trial

Massimo Girardis, MD; Stefano Busani, MD: Elisa Damiani, MD; Abele Donati, MD; Laura Rinaldi, MD; Andrea Marudi, MD;
Andrea Morelli, MD; Massimo Antonelli, MD; Mervyn Singer, MD, FRCA

JAMA. 2016; 316(15) :1583-1589. doi: 10.1001/jama. 2016. 11993

Supplementary Online Content001/002
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Study Design and Patients

Oxygen-ICU was a single-center, open-label, 2-parallel-
group, randomized clinical trial performed in the medical-
surgical ICU of Modena University Hospital. The protocol (avail-
able in Supplement 1) and consent forms had been previously
approved by the hospital ethics committee. Written in-
formed consent or deferred consent was obtained from each
patient or his/her legal surrogate.

Single—-center
Open-1label
randomized clinical trial
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Inclusion criteria
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Exclusion criteria
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@S Dintervention, comparison

Conventional (£3R®D) :
Fio2 : DMr< &60.4
Pa02 : 150mmHgE=THFE (150mmHg A _E THERIKFi02(30. 4)
Sp02 : 97-100%
Conservative (fR=FHULR) :
Pa02 : 70-100mmHg or Sp02 : 94-98%
Fi02 : FECOBIEZEM CEDIEE
X CUSBTER (S e BIE A ikt
XKWITNOEBEH IS 3> - #FE - RFE1000%5 & Uz,
NPPVES. 1&E - IkE. MIKk2FDOETEICELUTIE
— RS S A7 CIEIRU.



=H S Doutcome

Primary outcome
[CUTCODFETR
Secondary outcomes
. AERBRFRODIE TR

- [CUAZE48BFRE (Cfc o 1z
1) FrRDigasEE (SOFA score >35)
2) Bl
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Data col lection

®characteristic

Electronic case report formZz{EFE
1) SMRIVILEZITD TLIDH

2) EHEDE R
3) )\ﬂmﬂ#@ﬂ@%ﬁﬁ = (SOFA>3532)

4) EJEFE (Acute physiology score- I Z{FH)

OMERIEE
- Fi02 &Pa02a0Dzt:A1(32[E]/H

- EEZZOHDEREE S UL,
XIEDHDUNERIIL TLRINE. 2NEZOHDEE UL,




Statistical analysis
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Statistical analysis

@ E¥MT 37k

- Basel ine

sy Mann-Whitney U & X2A&TE
- outcome

e — Kaplan-Meier analysis and
F TRTA " the long-rank test

» [CUDFET-ZR XABTE

- Pa02 & - FROMSEE — |
- AR ODREIE Cochrane-Armitage test
- D0N 25 e At B ]

Primary outcomelda=.05THRZEZH D L L 1-

o



1045 Patients admitted to ICU

r//.

Conservative —

Patient

565 Excluded

310 Expected length of stay
<3 day
108 Age <18 years
52 Chronic pulmonary disease

41 Order to withhold life-
sustaining treatment

24 Readmission
17 Neutropenia

13 Acute respiratory distress
syndrome

.--"'___ . T - \
480 Randomized D,

T

~—~_ Conventional

236 Randomized to receive
conservative oxygen therapy

236 Received intervention
as assigned

244 Randomized to receive
conventional oxygen therapy
244 Received intervention
as assigned

Y

Y

216 Included in modified intent-
to-treat analysis
20 Excluded
16 Had ICU stay <72 hours
3 Had <1 arterial blood gas
analysis per day
1 Withdrew consent

218 Included in modified intent-
to-treat analysis
26 Excluded
19 Had ICU stay <72 hours
6 Had <1 arterial blood gas
analysis per day
1 Withdrew consent




Oxygen Therapy Group, No. (%) CharaCter | St | CS

Conservative Conventional

(n = 216) (n = 218) of the patient
Sex, female 95 (44.0) 93 (42.7)
Age, median (IQR), y 63 (51-74) 65 (52-76) — r— N
Type of ICU admission zﬁ ("ﬁ"%‘%u lJ
Medical 77 (35.7) 86 (39.5)

Surgical 139 (64.3) 132 (60.7) bb\ b

Preexisting condition

C_hronic obstructive pulmonary 7(3.2) 11 (5.0)

COPDAY

Chronic renal failure 13 (6.0) 13 (6.0) conventional E¥‘C‘%’7L\
Chronic liver disease 28 (12.9) 31 (14.2)
Cancer 72 (33.3) 70 (31.1)

Respiratory failure

121 (56.0)
143 (66.2)

129 (59.2)
148 (67.9)

Respiratory failure®
FENEAETEZU

Mechanical ventilation

Shock 68 (31.4) 72 (33.0)
Septic 46 (21.3) 47 (21.6)
Hypovolemic or hemorrhagic 7 (3.2) 9(4.1)

Cardiogenic
Mixed

8 (3.7)
8 (3.7)

conservat iveB¥ CTZ\

CardiogenichH' J

Liver failure 40 (18.5) 45 (20.6)
Renal failure 32 (14.8) 35 (16.1)
] y Infection/H
SAPS I, median (IQR) score? 37 (26-49) 39 (28-55) conventional B TZ0)




Oxygen control

Conventional group : Y13 Pa02 102mmHg
Conservative group : Y15 Pa02  87mmHg

1
[¥]

I

12-123

Median TW Pa02 (mmHg)
(BHww) zoBd ML uRIpR

|
|

]

rT 34351}

Conventional group Conservative group
(number of patients) (number of patients)

Pa02 <70mmHgDIMEN ADEIFIImEEF TERERL
Pa02>100mmHg D& T A DElE(Lconventiona | Bf CHEICEZh DT,

BRICFFURBVERESDNTADHE TS,




Table 2. Primary and Secondary Outcomes

Oxygen Therapy, No. (%)

Conservative

Conventional

Outcome

Absolute Risk Difference

(n =216) (n=218) (95% Cl) P Value
Primary outcome
ICU mortality 25 (11.6) 44 (20.2) 0.086 (0.017 to 0.150) .01
Secondary outcomes
Hospital mortality 52 (24.2) 74 (33.9) 0.099 (0.013 to 0.182) .03
New organ failure during ICU stay 41 (19.0) 56 (25.7) 0.067 (-0.012 to 0.145) .09
Respiratory failure 14 (6.5) 14 (6.4) -0.126 (-0.189 to -0.064) .98
Shock 8 (3.7) 23 (10.6) 0.068 (0.020 to 0.120) .006
Liver failure 4(1.9) 14 (6.4) 0.046 (0.008 to 0.088) .02
Renal failure 26 (12.0) 21 (9.6) -0.024 (-0.084 to 0.035) .42
New infections during ICU stay 39 (18.1) 50 (22.9) 0.049 (-0.027 t0 0.124) .21
Respiratory 30 (13.9) 37 (17.0) 0.031 (-0.038 to 0.099) 37
Bacteremia 11 (5.1) 22 (10.1) 0.050 (0.000 to 0.090) .049
Surgical site® 10 (7.2) 12 (9.1) 0.019 (-0.048 to 0.088) .68
Surgical revision? 18 (12.9) 16 (12.1) -0.008 (-0.088 to 0.073) .84
Mechanical ventilation-free hours, 72 (35to 110) 48 (24to 96) 24 (0 to 46) .02
median (IQR)
ICU length of stay, median (IQR), d 6 (4 to 10) 6 (4 to 11) 0(0to?2) 33
Hospital length of stay, median (IQR), d 21 (13to38) 21 (12to 34) 0(-5to1) 21

SETZ - Shock - FFFEE(LConservat i veBETIED D /=,

IRIRESH S DI R [F Conservat i veBEDADNED D o




IBRZBIEMGATEZITV. FEFAZEUIZ.
Conservative®f : YE191E8E22HM™  Conventional £F : Y156 EAREI24 H fE]

100+
80 .
3° Conservative oxygen therapy
g_
=
= 60+
(¥a]
k) Conventional oxygen therapy
=
= 40-
e}
M
Ea
o
a
20+
Log-rank P=.02
0 I | I T I 1
0 10 20 30 40 50 60
Days After Randomization
No. at risk
Conservative oxygen therapy 216 201 188 181 173 170 169
Conventional oxygen therapy 218 189 172 163 158 152 152

ConservativeB D BN BREZ B DO TFEDNRLY.




Discussion

ConservativelQXEERMAHEN R TXRICHE X 8287 HMm U /=
HEHTDRCTTH B,

® AR DEIIMAE

Conservat ived¥ CEFTARDEMMAENMEN D T,

Fi 02>80%0)£%1%_C‘El[fﬂﬂ?b‘bﬁﬁ_éﬂé i o ke 7))
HiFlcsN3EEONTHED., BREZEOREHFEADEZE
HEFRLUTWLWBSHhE LN,

Conservative
conventional

New infections during ICU stay 39 (18.1) 50 (22.9) 0.049 (-0.027 to 0.124) .21
Respiratory 30 (13.9) 37 (17.0) 0.031 (-0.038 to 0.099) .37
Bacteremia 11 (5.1) 22 (10.1) 0.050 (0.000 to 0.090) .049

Surgical site? 10 (7.2) 12 (9.1) 0.019 (-0.048 t0 0.088) .68



Discussion

@ AR DIFIRZRPEE (CDULVT

AR, RIBZEMN (SIBFEIEEZRIAEE (ZARDSY A T 1IN 2: R EDAh
5= %ﬁt_c_b'\)ga_b\c‘:_ NNTLD,

LU, SEIOWHFTR THRDOFEINZIEE (CEEEN Ao/,
N, B5EEEFRBEEESHUTVWIEEHNSITEE

(58%) IeHhBEEENZBOHSNIEH D IZu]geEN o B,

Preexisting condition

Chronic obstructive pulmonary 7 (3.2) 11 (5.0)

disease

Chronic renal failure 13 (6.0) 13 (6.0)

Chronic liver disease 28 (12.9) 31 (14.2)

Cancer 72 (33.3) 70 (31.1)
Respiratory failure 121 (56.0) 129 (59.2)
Mechanical ventilation 143 (66.2) 148 (67.9)

Shock 68 (31.4) 72 (33.0)



Discussion
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Conservat iveDEXD A H FIRZsEERARIFEIN RN D T2,
ZH3EConventional BN BRIEEFISSIREIDNRVNC EICEKD
HFONREERIGETEILEL. OEZGIT 6D

—
ZEABNS.
Conservative
Mechanical ventilation-free hours, cPRVER5ienal 10) 48 (24 to 96) 24 (O to 46) .02
median (IQR)
ICU length of stay, median (IQR), d 6 (4 to 10) 6(4to1l) 0(0to2) .33

Hospital length of stay, median (IQR),d 21 (13to 38) 21 (12 to 34) 0(-5to1) 21




Discussion

@ AT COTRT

FIRZSEEDH DEFE ISR E U T EEAT T, Conservative¥
M ICUZE TR HMEN D 1=,

Conservative 02 | ConventionalO2 | Absolute risk P
therapy therapy reduction value
N =216 N =218 (95% CI)
Respiratory failure at 21/121 (174) 39/129 (30.2) 12.8 0.017
admission, no. (%) (2.3-23.0)
Mechanical 23/143 (16.1) 40/148 (27.0) 10.9 0.023
Ventilation at (1.5-20.2)
admission, no. (%)

B D AR (INEUDA AR FE D DI
SERSSRDIMRMNMBETH D,
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1)Sample sizelc DL\
AR S(E330 AN /groupDpatient I EBETH D 1=,

BHART(C K DIEK T, modified ITTERMTZFEIT UT=,

Fiz. U BRICIEARFTEDRsample size TH o=,

2) BREE(CDWWT

randomized(CERE1HD ST, conventional B#MD A H ELE

o=,
CHUIICUDFETRICEZ UM BE LR,
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3) EFEREDRIEICDNT
MAEHADRIFEN -2/ HTHD. BROEHERMTET
VAN

pa02 |

> HFRE

4) EMAE(C DT
FTAROEIAE (CR U CIIEEGRDOH CHITUIETZ8. K<
BEE5NTVDEREENDD.
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5) AT B 1 > (CDWNT
Single centerm® D0pen Label TITHONTWLWWBZ EIFKERR
Limitation& 7383
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