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Comparison of oxygen delivery options:

Nasal cannula  Optiflow™

Blender Blower
Up to 6 L/min 20-50 L/min 35 L/min
25-30 % Up to 100 % Up to 54 %

Humidification

37 °C, 44 mg/L

37 °C, 44 mg/L
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Mechanism

Oxygen /
Air

Simple Face Mask Example Nasal High Flow
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Mechanism
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This graph illustrates two breaths, showing the flow of gas into the lung. (The peak inspiratory flow in this example is around

KOREA 30 L/min).
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Mechanism

BENEFITS OF HUMIDITY

Prevent reflex bronchoconstriction

Assist clearing secretions

Maintain secretion clearance

Improve comfort

Maximise mucociliary clearance

Improve compliance
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Mechanism

Table 1 Demographics
Group Male Female
Number 10 5 5
Age (years)  33.4 (4.1)  33.6 (4.4)  33.2(3.8)
Height (cm) 174.1 (5.5) 178.4 (3.0) 169.9 (3.9)
Weight (kg)  78.3 (8.8)  80.1(6.3)  76.4 (10.4)
BMI 25.8 (3.1)  25.1(1.3)  26.6 (4.1)
Table 2 Expiratory pharyngeal pressure
Nasal flow (L/min)
0 10 20 40 60
Mouth open (cmH;0)
Group 0.3 (0.3-0.5) 0.7 (0.6—0.9) 1.4 (1.3—1.8)2 2.2 (2.0-2.5)2b 2.7 (2.4-3.1)7
Male 0.4 (0.2-0.6) 0.7 (0.6-0.9) 1.4 (1.0-1.8)° 2.0 (1.9-2.3) 2.6 (2.3-2.7)°
Female 0.3 (0.3-0.4) 0.7 (0.6—1.0) 1.4 (1.3—1.8) 2.3 (2.1-2.7) 3.1 (2.6-3.9)°
Mouth closed (cmH;0)
Group 0.8 (0.5-1.3) 1.7 (1.2-2.3) 2.9 (2.2-3.7)»® 5.5 (4.1-7.2)>b 7.4 (5.4-8.8)
Male 0.7 (0.2-1.0) 1.2 (1.0-1.6) 2.2 (2.0-2.9) 4.1 (3.2-5.2) 5.4 (5.0—6.0)
Female 1.2 (0.5-1.7) 2.3 (1.9-2.6) 3.7 (2.9—4.0) 7.2 (5.9-7.7)° 8.7 (7.7-9.7)°

@ Significant adjusted p-value for comparison with zero flow.

b Significant adjusted p-value for comparison with previous flow rate.

Aust Crit Care 2007;20:126-31
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Mechanism

Table 1. Main Characteristics of the Study Population

Number of Bilateral Infiltrates
SAPS 1l at Organs Etiology of Acute Pag /setFio, on Chest
Patient Sex Age (yr) ICU Admission Dysfunction Respiratory Failure (mm Hg) Radiograph
1 M 60 40 2 Primary, infectious 119 No
2 M 55 36 2 Primary, infectious 134 Yes
3 M 53 34 3 Primary, infectious 193 No
4 F 43 26 1 Primary, infectious 97 No
5 F 66 56 2 Primary, infectious 121 Yes
6 M 68 43 1 Primary, infectious 107 Yes
7 M 47 33 2 Extrapulmonary, noninfectious 114 No
8 F 56 26 1 Primary, infectious 117 No
9 F 47 42 1 Primary, infectious 158 Yes
10 F 78 43 1 Primary, infectious 146 No
11 M 70 44 2 Extrapulmonary, noninfectious 171 No
12 M 49 51 1 Primary, infectious 68 Yes
13 M 95 26 1 Primary, infectious 83 Yes
14 M 47 35 1 Primary, infectious 144 Yes
15 F 74 48 1 Primary, infectious 180 No
Total or 6F/9M 60+14 38+9 1+2 13 primary/2 extrapulmonary; 130 = 35 7 yes/8 no
mean + SD 13 infectious/2 noninfectious
KOREA
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Mechanism

Table 2. Effects of HFNC on Work of Breathing, Ventilation, Gas Exchange, and
Hemodynamics

cr

Variable Oxygen Facial Mask HFNC
Work of breathing
APes cm H.O Q Q + 4 8 () + o
PTP, cm H;O X8 9.5 (5.7 to 12. 0 S <0.0
PTP..._cm H-0 < s/min 6.3 + 100 8 + 84 8 .00
PLee, cm Ho0 —-10.1+5.0 ~75+52 <0.001
PLei» cm HO -3.6+49 —-26+45 0.16
E 724 43 +29 0os
| RR, bEm 24 (20 to 27) 22 (17 to 24) <0.01 |

T (change rom 1acial mask), 7o — =5 a2 0.4%
VThon-dep (Change from facial — 3+49 0.59

mask), %
VTgep (change from facial — -5 +33 0.54
Minute ventilation (change from — -19+16 <0.001

facial mask), %
Corrected minute ventilation — —-18 =15 <0.001

change from facial mask), %
I .50 to 0. )

Pac_mm Hg 72 (68 to 75)

Pag /setFig,, mm Hg 130+ 35 184 + 53 <0.001
Paco,, mm Hg 40.7 =+ 5.7 411+59 0.27
H 7.45 + 0.02 7.44 + 0.03 0.23
~mm Hg 141 * 25 T37 = =0.
MAP, mm Hg 90 + 15 88 + 16 0.11
CVP, mm Hg 46+ 52 58+47 <0.05
KOREA HR, bpm 85+9 84 +9 0.44

UNIVERSITY
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Mechanism

Table 3. Effects of HFNC on Lung Aeration, Homogeneity, and Respiratory Pattern

End expiratory
lung volume

Oxygen Facial High-
Variable Mask Nasal Ca

KOREA

UNIVERSITY
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AEELl 0 (change from facial mask), — 51 + 57 =< 0.001
% of baseline Vr
AEELlnon-dep (change from facial mask), — 29 + 36 =0.001
% of baseline Vr
AEELl4e, (change from facial mask), Global inhomogeneity index >
o of baseline V1 I

Gl index 0.50 (0.49 to 0.57) 0.47 (0.43 to D.EBD! <0.01 |
PIF 00 (Change from facial mask), % —15 =+

PElggm (change from facial mask), % — —27 = 22 =0.001
PIF non-dep (change from facial mask), % — -11+29 0.29
PIF 4ep (change from facial mask), % — —-20+ 19 <0.01
PEFon-dep (Change from facial mask), % — —-19 + 32 0.07
PEFg4ep (change from facial mask), % — —34 + 18 <0.001
T, s 1.2+ 0.2 1.2+ 0.3 0.84
Te, s 1.3 +0.2 1.5+ 0.6 <0.05
Ti/Ttot 0.5+ 0.0 0.4+0.0 <0.05

Am J Respi Crit Care Med 2017;195:1207-15



Hypoxic Respiratory Failure
mm

Azoulay, Pa02 < 60mmHg or SpO2 <90% on R/A, Mortality (Primary), Need for MV,
2018 e Ao T EEE oT Escalation, ICU and hospital LOS
PP comfort and dyspnea
Bell, ED RR = 25 breaths/min, SpO2 < 93% Need for IMV, escalation, comfort
2015
Frat, ICU ARF with RR > 25 breaths/min, PF <300,  Mortality (primary), need for IMV, e
2015 on =2 10 L/min O2 for = 15 min scalation, ICU LOS, comfort
Jones, ED SpO2 < 92% on R/A, RR 2 22 breaths/min  Mortality, need for IMV, escalation
2016 (primary), hospital LOS
Lemiale, ICU immune-compromised, > 6 L/min O2 to Need for IMV, escalation (primary)
2015 maintain SpO2 > 95% or respiratory distress dyspnea, comfort
Makdee, ED SpO2 < 95% on R/A, RR >24 breaths/min ~ Mortality, need for IMV, escalation,
2017 hospital LOS, dyspnea, comfort
Parke, ICU >4 L/min O2viaNP for>4 hor=6L/min  Escalation
2011 O2 via a face mask for > 2 h and/or RR = 25
breaths/min and/or A WOB
Rittayam, ED RR > 24 breaths/min, SpO2 < 94% on R/A  Need for IMV, escalation, dyspnea
2015 (primary), comfort
Schwabbauer, ICU Pa02 < 55mmHg on R/A Dyspnea and comfort

2014
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Hypoxic Respiratory Failure

HFNC Standard 02 Risk Ratio Risk Ratio
Study or Subgroup Events Total Events Total Weight IV, Random, 95% CI IV, Random, 95% CI
Azoulay 2018 138 388 140 388 51.8% 0.99[0.82, 1.19] -
Frat 2015 13 1086 22 94 19.3% 0.52[0.28, 0.98] ]
Jones 2016 35 165 24 138 27.8% 1.22 [0.76, 1.95] -
Makdee 2017 1 63 0 B5 1.1% 3.09[0.13, 74.55]
Taotal (95% CI) 722 685 100.0% 0.94 [ﬂ.ﬁ?, 1.31]
Total events 187 186

Heterogeneity: Tau® = 0.05; Chi* = 5.17, df = 3 (P = 0.16): ¥ = 42%

Test for overall effect: Z = 0.38 (P = 0.70) 100

Fig. 2 Mortality forest plot

L.

KOREA
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Hypoxic Respiratory Failure

HFNC Standard 02 Risk Ratio Risk Ratio
Study or Subgroup Events Total Events Total Weight IV, Random, 95% CI IV, Random, 95% CI
1.1.1 Low or Probably Low ROB J
Azoulay, 2018 150 388 170 388 74.8% 0.88(0.75, 1.04)
Frat,2015 40 106 44 94 20.0% 0.81[0.58, 1.12) ) B
Makdee, 2017 1 63 0 65 0.2% 3.09[0.13, 74.55)
Subtotal (95% CI) 557 547 95.0% 0.87 [0.75, 1.01]) &,
Total events 191 214

Heterogeneity: Tau’ = 0.00; Chi* = 0.85,df = 2 (P = 0.65); ¥ = 0%
Test for overall effect: Z = 1.85 (P = 0.06)

1.1.2 High or Probably High ROB

Bell, 2015 0 48 1 52 0.2% 0.36[0.02, 8.64) *

Jones, 2016 9 165 16 138 3.4% 0.47[0.21, 1.03) —
Lemiale, 2015 S 52 4 48 1.3% 1.15 [0.33, 4.05)

Rittayamai, 2015 0 20 0 20 Not estimable

Subtotal (95% CI) 285 258 5.0% 0.59 [0.31, 1.14]

Total events 14 21

Heterogeneity: Tau® = 0.00; Chi* = 1.51, df = 2 (P = 0.47); I = 0%
Test for overall effect: Z = 1.58 (P = 0.12)

Total (95% CI) 842 805 100.0% 0.85 [0.74, 0.99]
Total events 205 235

Heterogeneity: Tau’ = 0.00; Chi* = 3.61,df =5 (P = 0.61); ¥ = 0%

Test for overall effect: Z = 2.16 (P = 0.03)

Test for subgroup differences: Chi* = 1.26, df = 1 (P = 0.26), ¥ = 20.5%

Fig. 3 Need for invasive mechanical ventilation

\
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Hypoxic Respiratory Failure

HFNC Standard 02 Risk Ratio Risk Ratio
Study or Subgroup Events Total Events Total Weight 1V, Random, 95% Ci IV, Random, 95% CI
1.5.1 Low or Probably Low ROB
Azoulay 2018 150 388 170 388 36.0% 0.88 [0.75, 1.04) —
Frat 2015 45 106 51 94 30.4% 0.78 [0.59, 1.04) —
Makdee 2017 2 63 3 65 3.2% 0.69[0.12, 3.98)
Parke 2011 3 29 12 27 6.8% 0.23 [0.07, 0.74]
Subtotal (95% CI) 586 574 T6.4% 0.78 [0.59, 1.03] *
Total events 200 236

Heterogeneity: Tau® = 0.03; Chi® = 5.38, df = 3 (P = 0.15); ¥ = 44%
Test for overall effect: Z = 1.75 (P = 0.08)

1.5.2 High or Probably High ROB

Bell 2015 Z 48 10 52 4.5% 0.22 [0.05, 0.94]
Jones 2016 9 165 16 138 12.2%  0.47[0.21, 1.03)
Lemiale 2015 B 52 4 48 6.9%  1.85[0.59, 5.74)
Rittayamai 2015 0 20 0 20 Mot estimable
Subtatal (95% CI) 285 258 23.6% 0.60 [0.20, 1.81]
Total events 19 30

Heterogeneity: Tau® = 0.63; Chi* = 5.99, df = 2 (P = 0.05); ¥ = 67%
Test for overall effect: Z = 0.91 (P = 0.36)

Total (95% CI) 871 8§32 100.0% 0.71 [0.51, 0.98)
Total events 219 266

Heterogeneity: Tau® = 0.07; Chi* = 12.52, df = 6 (P = 0.05); I = 52%

Test for overall effect: Z = 2.07 (P = 0.04)

Test for subgroup differences: Chi* = 0.20, df = 1 (P = 0.66), I’ = 0%

Fig. 4 Escalation of therapy forest plot
.,
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Hypoxic Respiratory Failure FSs

ICU length of stay

Patient-reported Comfort

UUUUUUUUUU

MEDICAL CENTER Intensive Care Med 2019;45:563-72



m i

Rox Index
F—

ROX index= (Spo2/Fio2)/RR

Table 1
Baseline characteristics of the study population at ICU admission

HFNC HFNC P
success (113)  failure (44)
Sex (male) 74 (65.5%) 21 (50%) 079
Age 52 (40-66) 53 (37-66) 977
Comorbidities
Immunosuppression 38 (33.6%) 16 (36.4%) 852
Chronic heart failure 11 (9.7%) 5(11.4%) 173
Chronic liver disease 6 (5.4%) 3(6.8%) 714
Chronic respiratory disease 38 (33.6%) 7(15.9%) 031
Chronic renal failure 6 (5.4%) 2(4.5%) 1.000
Type of pneumonia 042
Bacterial
Community acquired 93 (B2.3%) 29 (65.9%)
Health care related 13 (11.5%) 7(15.9%)
Viral pneumonitis 7(6.2%) 8(18.2%)
PsI 107 (82-137) 118(81-144) 254
APACHE Il of 24 h ICU ad mission 13(10-17) 16 (10-20) 252
SOFA ICU admission 4(3-6) 6(3-7) 014
No. of affected quadrants on chest x-ray 2(2-4) 3(34) 020

KOREA

UNIVERSITY
MEDICAL CENTER

J Crit Care 2016;35:200-5
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ROX Index

Table 3 ROX index >4 88
Diagnostic accuracy of different respiratory variables at different time points of need for & b ¥ 12 h e
MV in patients treated with HFNC 2 *EE'Z‘::::S"
- 08 1
Variable AUROC 95% Cl P s !
12h Spo/Fiog 0.71 0.61-0.82 <.001 ‘; 06- -
RR (beats per minute) 0.64 0.54-0.75 018 = S L
Flow (L/min) 058 0.46-0.69 213 3, i
ROX index 0.74 0.64-0.84 =001 a
18h Spos/Fio, 0.72 0.61-0.83 001 S
RR (beats per minute) 0.77 0.67-0.88 <,001 § 027
Flow (L/min) 060 0.48-0.72 120 E
ROX index 0.83 0.74-0.92 =001 © o+
24h Spoz/Fios 0.82 0.73-0.92 =001 é : R 1) 2
RR (beats per minute) 0.73 0.61-0.84 003 Length of HFNC therapy (days)
Flow (L/min) 059 0.47-0.72 136
ROX index 087 0.77-0.96 =0m Fig. 1. Kaplan-Meier plot showing the cumulative probability of remaining free of intuba-
tion and MV in patients with pnewnonia treated with HFNC therapy.
KOREA J Crit Care 2016;35:200-5
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ROX Index

Table 4
Cox proportional hazards model (Cox regression ) to analy ze the effect of ROX index great-
er than or equal to 4.88 after 12 hours of HFNC therapy and potential covariates on the risk

of MV
Hazard ratio  95%Cl P

Unadjusted ROX =4.88 0.269 0.119-0608  .002
Adjusted by sex

ROX =4.88 0275 0.120-0629  .002

Sex (male) 0412 0.187-0909  .028
Adjusted by chronic respiratory disease

ROX =4.88 0324 0.143-0.735  .007

Chronic respiratory disease 0.196 0.046-0.841 028
Adjusted by SOFA

ROX =4.88 0.291 0.128-0660  .003

SOFA 1127 0.970-1.309 120
Adjusted by number of quadrants affected in chest x-ray

ROX =488 0316 0.135-0.740  .008

MNo. of quadrants affected in chest x-ray  1.193 0.813-1.751 366
Adjusted by APACHE Il

ROX =4.88 0.292 0.129-0664  .003

APACHE Il 0.994 0.942-1050  .838
Adjusted by PSI

ROX =4.88 0.286 0.126-0650  .003

psl 0.998 0.989-1,007 680
Adjusted by shock at HFNC onset

ROX =4.88 0.259 0.115-0.588  .001

Shock at HFNC onset 2.760 0.942-8087 .064

KOREA Adjusted by renal failure at HFNC onset
UNIVERSITY ROX =4.88 0.264 0.117-0600  .001

MEDICAL CENTER

Renal failure at HFNC onset 0.942 0.427-2077  .BB2 J Crit Care 2016:35:200-5
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ROX Index

Table 1. Baseline Characteristics of the Validation Cohort (2016-2017) Comparing Success and Failure Patients

Success (n=123) Failure (n=68) P Value
Sex, male, n (%) 76 (61.8) 42 (61.8) 0.997
Age, yr 64 (52-73) 60 (52-71) 0.412
Comorbidities, n (%)
Immunosuppression 32 (26.0) 28 (41.2) 0.031
Chronic heart failure 26 (21.1) 14 (20.6) 0.929
Chronic liver disease 13 (10.6) 3 4.4 0.141
Chronic respiratory disease 45 (36.6) 24 (35.6) 0.859
Chronic renal failure 9 (7.3) 6 (8.8) 0.711
Type of pneumonia, n (%) 0177
Bacterial
Community acquired 78 (63.4) 34 (50.0)
Health care related 31 (25.2) 25 (36.8)
Viral pneumonitis 14 (11.4) 9 (13.2)
Pneumonia severity index 112 (74-153) 121 (94-146) 0.445
APACHE Il of 24-h ICU admission 16 (11-21) 18 (14-21) 0.140
SOFA score at ICU admission 5 (2-8) 4 (3-7) 0.198
NIV requirement, n (%) 6 (4.9) 4 (5.9) 0.746
Number of quadrants affected on chest X-ray 2.5 (2-4) 3 (2-4) 0.095

KOREA Am J Respi Crit Care Med 2019;199:1368-76
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Survival proportions according to ROX
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Survival proportions according to ROX

index at 2h of HFNC index at 6h of HFNC

T 1004 —8— FOX = 4.88 E’ 1001 . —e— ROX = 488

E \ = ROX < 4.88 £ \ p=0 —m— AOX < 4.88

g ] 2

2= 80 - =

24

8> 8

&8s a

2 40 + p=0.02 e

5 | S— =

=] - =

g 20 E

o o

4] T T T 1 0 T T T i 1
0 4 8 12 16 0 4 g8 12 16
Length of HFNC therapy (days) Length of HFNC therapy (days)
Number at risk Mumber at risk
ROX = 488 105 40 11 8 1 ROX =488 127 53 17 12 3
ROX <488 74 28 11 4 1 ROX <488 49 16 8 1 0
C
Survival proportions according to ROX
index at 12h of HFNC

B 100 —a— AOX = 488

B

£

=] F l\'"l-..._

5% 604 -

o 40 A

= 20

3 ‘\-

ﬂ T T T 1
0 4 8 12 16
Length of HFNC therapy (days)

Number at risk
ROX = 488 120 81 13 10 3
ROX <488 29 20 10 3 0

Figure 1. Kaplan-Meier plots showing the probability of mechanical ventilation according to the ROX group at (4) 2 hours, (B) 6 hours, and (C) 12 hours
after high-flow nasal cannula onset. HFNC = high-flow nasal cannula; MV = mechanical ventiation.

Am J Respi Crit Care Med 2019;199:1368-76



ROX Index

Table 4. Sensitivity, Specificity, Positive Predictive Value, Negative Predictive Value,
Likelihood Positive Ratio, and Likelihood Negative Ratio of ROX Index =4.88 at
Different Time Points in the Validation and Training Cohorts

Se (%) Sp (%) PPV (%) NPV (%) LR+ LR—

2 h Validation 69.6 60.0 75.5 92.7 1.74 0.51
Training 37.1 73.8 76.6 33.7 1.41 0.85
6 h Validation 83.8 50.0 76.6 61.2 1.68 0.32
Training 50.5 60.0 76.6 31.8 1.26 0.82
12 h Validation 86.8 52.2 81.8 61.5 1.82 0.25
Training 70.1 2.4 89.4 42.0 2.54 0.41
18 h Validation 87.7 47.4 83.3 56.2 2.00 0.22
Training 81.0 66.7 88.9 51.6 2.43 0.28
24 h Validation 89.1 42.9 83.1 55.6 1.56 0.25
Training 80.7 72.2 93.1 448 2.90 0.27
KOREA

UNIVERSITY

NERRRLENTE Am J Respi Crit Care Med 2019;199:1368-76
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ROX Index

L.

421 patients treated with HFOT over a 2-year period

231 were excluded:
82 had no HFOT separation attempt:
- 79 failed under HFOT :
o 67 were intubated
""""" * o 12 had a do-not-intubate order and died without being intubated
- 13 transferred to a step-down intermediate care unit under HFOT
« 70 were being treated with noninvasive ventilation at the time of HFOT separation
61 had preventive HFOT during the post-extubation period
* 8 had missing data

190 patients underwent at least one HFOT separation attempt

168 successful separation 22 separation failure from
from HFQOT at the first attempt HFOT at the first attempt

..................... » 3 were hever weahed

19 eventual successful
separation from HFOT

Fig. 1 Flow chart of patients included over the study period

Ann Intensive Care 2019;9:101
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ROX Index

RQX index

FiO02<40%

301

T T
Failure Success

Faillure Suclcess
Fig.2 Last physiological parameters recorded at the bedside under high-flow nasal oxygen therapy before the first separation attempt. a Box-plot
of FiO, according to the success or failure of the first separation attempt (p =0.02). b Box-plot of the ROX index according to the success or failure of

the first separation attempt (p=0.002)
b

KOREA

UNIVERSITY

MEDICAL CENTER
Ann Intensive Care 2019;9:101




Hypercapnic Respiratory Failure

TABLE 2 Clinical, laboratory and functional parameters between HENC and NIV groups
Variables Total (n = 88) HFNC (n = 44) NIV (n = 44) P value

Clinical, median (IQR)

Mean BP (mm Hg) 92.3 (79.5-108.7) 90.5 (79.2-101.0) 995 (81.7-113.7) 242
PR (beats/minute) 106.5 (93.25-120) 106 (89.5-119.5) 106.5 (94.5-120) 277
RR (1/minute) 24 (20.5-28) 24 (20-28) 24 (22-29) 235
Laboratory, mean + SD*
Oxygen saturation (%) 89.1 = 3.1 88.9 = 3.0 88.2 = 32 660
pH 7.32 £ 0.03 7.32 £ 0.28 731 =029 595
PaO,/FO; (mm Hg) 1346 £ 74 1348 + 7.3 1345 = 75 877
paCO; (mm Hg) 54596 564 = 10.1 526 = 88 067
Hb (g/dL) 127 £22 125 £ 25 129 = 1.7 342
Albumin (g/dL) 34 205 3405 3405 983
hs-CRP (mg/dL) 86 = 8.5 8.9 + 8.0 8290 678
Functional (before an admission)
FEV, (%) 51.0 £ 189 528 £ 21.2 49.1 + 163 364
FVC (%) 720 + 204 73.8 * 21.1 703 + 197 418
FEV,/EVC (%) 499 *+ 13.2 49.1 = 134 506 = 131 591
FEF:55 755 284 + 216 268 + 223 299 + 210 508

Clin Respir J 2018;12:2046-56
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Hypercapnic Respiratory Failure

TABLE 3 Primary and secondary outcomes between HFNC and NIV groups

Outcomes, n (%) HFNC (n = 44) NIV (n = 44) P value HR (or OR) (95% CI)
Intubation rate at day 30° 11 (25.0) 12 (27.3) 837 0.927 (0.409-2.102)
30-Day mortality® 7 (15.9) 8 (18.2) 845 0.904 (0.328-2.493)
Duration of device application, 7.0 (5-10) 8.0 (6—10) 978 0.822 (-1.657-1.611)

days, median (IQR)
Cause of mortality

Pneumonia 47 (57.1) 3/8 (37.5) 694

Severe AECOPD 27 (28.6) 5/8 (62.5) A34

Sepsis 1/7 (14.3) 0/8 (0.0) 1.000

KOREA Clin Respir J 2018;12:2046-56
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Hypercapnic Respiratory Failure
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Table | Baseline characteristics of enrolled patients

Characteristics Total(n=82) HFNC(n=39) NIV(n=43) P-value
Male, n(%) 54(65.9) 24(61.5) 30(69.8) 0.645
Age, years 71.8+82 73.2+9.0 70.4+7.4 0.130
History of COPD, years 8 (6-11) 9(6—12) 8{6—10) 0.216
Comorbidities, n(%)
Diabetes Mellitus 22(26.8) 9(23.1) 13(30.2) 0.824
Hypertension 46(56.1) 21(53.8) 25(58.1) 0.696
Coronary artery disease 36(43.9) 17{43.6) 19(44.2) 1.0
Chronic liver disease 7(8.5) 4(10.3) 3(7.0) 0.703
Chronic kidney disease 22(26.8) 9(23.1) 13(30.2) 0618
Cerebrovascular disease 13(15.9) 7(17.9) 6(14.0) 0.764
Malignancy (11.0) 4(10.3) 5(1 1.&) 1.0
Medication before an exacerbation, n(%)
Inhaled corticosteroids 27(329) 12({30.8) 15(34.9) 0.815
Beta adrenoceptor agonist 33(40.2) 16(41.0) 17(39.5) 1.0
Antcholinergics 16(19.5) 8(20.5) 8(18.6) 1.0
Lung function test before an exacerbation (n=4%)*
FEV) % 46.8+152 477159 4591149 0.682
FEV/FVC,% 45.5%11.3 46.0x11.1 452116 0.806
Mean length from the acute attack to the admission to the ICU, days 5(3-7) 4(2-6) 5(3-7) 0.224
On admission to ICU
APACHE Il score 17.813.1 18.4£2.7 17.3£34 0.126
SAPS Il score 33.4z6.1 34.8+5.9 322+6.0 0.053
Arterial pH 7.31(7.29-7.33) 7.31(7.29-7.33) 7.30(7.28-7.32) 0.106
Oxygen saturation, % B89(86-91) B9(84-91) B9(87-90) 0514
PaCO,, mm Hg 58(54-62) 56(53-62) 59(55-62) 0.088
Mean arterial pressure, mm Hg 89.2+6.7 88.3+5.9 90.0+7.4 0.251
Heart rate, beats/min 103.1£10.9 102.2+10.7 103.9+11.2 0.491
Respiratory frequency,/min 27.5£35 28.1+33 27.0+3.5 0.142
Pa04/FO3, mm Hg 139.2+6.7 138.2+6.6 140.1£6.6 0.189
With pneumonia, n(%) 34(41.4) 14(35.9) 20(46.5) 0.375
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Hypercapnic Respiratory Failure

Table 2 Outcomes between the HFNC and NIV groups

QOutcomes HFNC NIV P-value
(n=39) (n=43)
Treatment failure, n{%:) 11{28.2) 17(39.5) 0.268
Invasive ventiladon, n(%) | 8(205) | 9@03) |10 Table 3 Analysis of treatment failure in the HENC and NIV groups
Treatment switch, n(3) 3(7.7) 8(18.6) 0.148
28-day mortality, n(%) 6(15.4) 6(14.0) 0.824 HFNC NIV P-value
Airway care interventions,/day* | 5(4-7) 8(7-10) <0.001 (n=11) (n=17)
Duration of device applicaton, | 16.0£3.9 [1.713.1 =20.001 Treatment intolerance 1(9.0) 8(47.1) 0.026
hours® ) Aggravation of respiratory 4(36.4) 3(17.6) | 038l
Respiratory frequency,/min 22.3%3.1 235429 0.064 distress
PaCOy, mm Hg' . S1(48-56) | 49(46-52) | 0.078 Aggravation of hypoxemia 2(18.2) 1(5.9) 0.543
PaO,/FiO,, mm Hg 179 187 0.083 Agsravation of carbon dioxide | 4(36.4) 50294) | 1.0
(172-192) | (174-207) erention
Respiratory support duration, | 5(4-7) 6(5-8) 0.148
days
Masal facial skin breakdown 2(5.1) 9(20.9) 0.036
after treatment, n(%)
Length of stay in ICU, days 7(6-8) 8(6—10) 0.149
Length of stay in hospil, days | 9(7-11) 10{7-12) 0.207

KOREA

UNIVERSITY
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Hypercapnic Respiratory Failure
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ASSESSED FOR ELIGIBILITY
COPD patients with an acute-on-chronic respiratory failure due to exacerbation

INCLUSION CRITERIA
Arterial pH in between 7.25 and 7.35 and a PaCOz 255 mmHg

EXCLUSION CRITERIA
HFNT or NIV prior the study enrolment;
long term domiciliary NIV, clinical
instability (need for vasopressors,

acute coronary syndrome or life=
threatening arrhythmias); treatment
refusal, agitaton or lack of | ———

collaboration; acute failure of two or
more organs, cardiac arrest; respiratory
arrest deeming immediate intubation;
recent trauma or bursts on the neck or
face; pregnancy; consent withdrawal;
enrolment in other research protocols.

RANDOMIZATION
NIV HFNC
40 patients 40 patients
r r

Arterial blood gases, Arterial blood gases,
dyspnoea, treatment failure, 2 and 6 hours after | dyspnoea, treatment failure,
comfort, respiratory rate, need randomization comfort, respiratory rate, need
for intubation for intubation
Time spent under mechanical Time spent under mechanical
ventilation {both invasive and At hospital ventilation (both invasive and
NIV), ICU and hospital dfschf . NIV), ICU and hospital lengths
lengths of stay, hospital g of stay, hospital mortality
maortality

Fig. 2 Study flow chart according to CONsolidated Standards of Reporting Trials. COPD chronic obstructive pulmonary disease, HFNT high-flow
nasal therapy through nasal cannula, ICU intensive care unit, NIV noninvasive ventilation, PaC0, arterial partial pressure of carbon dioxide

al
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Post-extubation

Effect of Postextubation High-Flow Nasal Cannula

vs Conventional Oxygen Therapy on Reintubation
in Low-Risk Patients
A Randomized Clinical Trial

Age <65

Absence of heart failure

Absence of moderate-to-severe COPD
APACHE Il score <12

BMI<30

Absence of airway patency problems
Ability to manage respiratory secretions
Simple weaning

Comorbidities<2

No prolonged mechanical ventilation

v
v
v
v
v
v
v
v
v
v

KOREA

UNIVERSITY

MEDICAL CENTER JAMA 2016;315:1354-61
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Post-extubation

10347 Fatlents screoned

— 8608 Excluded (not weanable)

1739 Receiving mechanical ventilation
=12 h assessed for eligibility using
spontaneous breathing test

1212 Excluded
938 High risk for reintubation
116 Hypercapnia at spontaneous

E— breathing trial
103 Do-not-resuscitate order

30 Mo Iinformed consent
25 Unscheduled extubation

KOREA

UNIVERSITY
MEDICAL CENTER

¢ 527 nandontmd
\“'T:-__ o ___-f"‘fl
264 Randomized to recelve high-flow 263 Randomized to recelve
meygen therapy conventional oxygen therapy
264 Received high-flow therapy 263 Recetved conventlonal
as randomized therapy as randomized
| 0 Discomtinued or lost to follow-up | | 0 Discontinued or lost to follow-wp |
! !
| 264 Included In primary analysis | | 263 Included in primary analysis |

JAMA 2016;315:1354-61



Post-extubation

Table 2. Primary and Secondary Outcomes

OREA UNIVERSIT YRR ENSETITT

Figure 2. Kaplan-Meier Analysis of Time From Extubation

to Reintubation
154
% 10
2 Conventional therapy
8
=
E
ERN —
High-flow therapy
ﬂ T T 1
LI} 24 48 T2
Howrs After Extubation
No. atrisk
Conventional therapy 2s3 244 236 231
High-flow therapy 264 256 253 251

Oxygen Therapy Difference
High-Flow Conventional  Between Groups

Variable {n = 264) {n = 263) (95% CI)

Primary Outcoma

All-cause reintubation, No. (%) 13 (4.9} 32 (12.2) 7.2(25t012.3) 0043

Secondary Outcomes

Postextubation respiratory failure, 22 (B.3) 38 (14.4) 6.1 (0.7 to 11.6) .03

No. (%)

Respiratory infection, No. (%) 6(2.3) 13 (4.9) 2.7 (-0.6 to 6.2) 07
Ventilator-associated tracheobronchitis 3(L.1) 7(2.6) 1.5(-1.0 to £.4) 22
Ventilator-associatad pnaumonia 3(l.1) 6(2.3) 1.2(-1.3t039) Al

Table 3. Exploratory Qutcomes and Between-Group Differences in Physiologic Variables
Ouygen Therapy Difference
High-Flow Conventional Between Groups
{n = 264) (n = 263) (95% (1) P Value
Exploratory Outcomes, No. (%)
Respiratory-causes reintubation® 4(1.5) 23(8.7) 7.2 (3.6t0 11.4) Jno1e
Immediate postextubation stridor 21(0.9) 9{4.1) 2.7 (0.1t05.7) i
Laryngeal adema requiring 0 7(31) 2.7 (0.7t0 5.4) 001F
reintubation *
Physiologic Variables, Mean {50)
Fio; 12 h after extubation 0.32 (0.08) 0.4 (0.09) -0.08 (-0.09 to -0.07) <,001¢
High-flow oxygen therapy 12 h 30.9 (7.6} HA HA NA
after extubation, L/min
Pao,:Fio,, mm Hg® 105 (32) 108 (34) -3 (-9to 3) 57
Paco,, mm Hg® 317 (8) 36 (6) 1(-0.2 to 2.2) B4
Artarial pH® 7.37(0.3) 74(0.4) -0.3 (-0.09 to 0.03) 40
KOREA
MEDICAL CENTER

JAMA 2016;315:1354-61
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Post-extubation

Figure 1. Flowchart of Participants in a Study of Postextubation High-Flow Conditioned Oxygen vs Noninvasive
Mechanical Ventilation for Preventing Reintubation in High-Risk Patients

| 5187 Patlents assassed for eliglbility |

3976 Excluded
2431 Mot Intubated
621 =12 h Mechanical ventllation
— 551 Died before extubation
292 Had tracheotomy
21 Transferred
60 Lost ko follow-up

1211 Recelving mechanical ventilation =12 h

assessed for eliglbility using sportansous
braathing test

607 Excluded
466 Low risk of reintubation
59 Hypercapnia during spontansous
breathing test

—
53 Do-not-reintubate erder
14 Unscheduled extubation
15 Mo Informed consent
f/'r 604 Randomized ™

/\ —

314 Randomized to recelve noninvasive 290 Randomized to recelve high-flow
mechanical ventilation conditkoned oxygen therapy
314 Received Intervention as 200 Received Intervention as
randomized randamized
2 Discontinued study or lost to follow-up | | 2 Discontinuad study or lost to follow-up
KO REA 314 Included In the primary Intention-to- 200 Included In the primary Intention-to-
UNIVERSITY trezt analysls treat analysls
MERIEAREENIER, 312 Included In the per-protocol analysis 288 Included In the per-protocol analysls JAMA 20 16; 316:1565-74
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Post-extubation

Table 2. Primary and Secondary Outcomes

No. (%)

Noninvasive
Mechanical Ventilation
(n=314)

High-Flow Conditioned
Oxygen Therapy
(n =290)

Difference
Between Groups
(5% CI)*

Primary outcome
All-cause reintubation® 60 (15.1) 66 (22.8) -3.7 (-9.1to =)*
Postextubation respiratory failure® 125 (39.8) 78 (26.9) 12.9 (6.6 to=o)®
Secondary Outcomes
Causes of postextubation respiratory failura P = _Bg"
Respiratory acidosis® 21 (6.7) 11 (3.8)
Hypoxia® 19 (6.1) 12 (4.1)
Unbearable dyspnea 26 (8.3) 21(7.2)
Decreased level of consciousness 7(2.2) 4(1.4)
Inability to clear sacretions 52 (16.6) 30 (103}
Causes for reintubation p=.28"
Cardiorespiratory arrest 3(1) 3(1)
Agitation 1(0.3) 3(l)
Inability to clear sacretions 20 (6.4) 13 (4.5)
Hemodynamic impairment? 10(3.2) 14 (4.8)
Parsistent postextubation respiratory failura’ 16 (5.1) 16 (5.5)
Nonraspiratory causes for reintubation
Surgery 4(1.3) 2{(0.7)
Low level of consciousness” 6(1.9) 15 (5.2)
Adverse events' 135 (42.9) 0{0) P < .001
Sapsis 4(1.3) 6(2.1) -0.8(-3.3t0 1.5
Multiorgan failure 5 {1.6) 5{1.7) -0.1(-2.60 2.2)™
Respiratory infection 34 (10.8) 2379 2.9(-18 to 7.6)
Ventilator-associated tracheobronchitis 18 (5.7) 11 (3.8) 1.9(-L.6to 5.5)
Ventilator-associated pneumonia 17 (5.4) 12 (4.1) 1.3(-23t0 4.8)
Time to reintubation, median (IQR}, h 21.5 (10 to 47) 26.5 (14 to 39) -5 (-34 to 24)+*
ICU length of stay, madian (IQR), d 4(2+09) 3IRw7) 1(-0.1to 2.1
Hospital length of stay, median {IQR), d 26 (16 to 37) 23 (14 to 46) 3 (-6.8 to -0.8)
KOREA "5
UNTVERSITY Icu 18 (5.7) 19 (6.6) -0.8(-49+0 3.1)
MEDICAL CENTER Hospital 56 (17.8) 59 (203) 2.5 (8.8 to 3.8)%

JAMA 2016;316:1565-74



Post-extubation

Figure 2. Kaplan-Meier Analysis of Time From Extubation to Reintubation

25

High-flow oxygen therapy

ES
c
b=
= Noninvasive mechanical ventilation
E 0
&
c
"o 24 43 ]
Hours After Extubation
No. atrisk
High-flow oxygen therapy 290 260 134 73
MNoninvasive mechanical ventilation 314 279 160 253

Figure 3. Kaplan-Meier Analysis of Time From Extubation to Death

25+
20
& High-flow oxygen therapy
£
E 151
=
u
=
&5 104 P i [
E Moninvasive mechanical ventilation
3
5_
0 T T T T
o T 14 21 28
KO REA Days After Extubation
UNIVERSITY No. at risk
MEDICALCENTER High-flow oxygen therapy 282 73 144 101 78
Noninwasive mechanical ventilation 309 261 187 112 Fi]

OREA UNIVERSIT YRIRTVYRITITS
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Post-extubation

= Records identified through database: Medline (426),
5 : :
= EMbase (347), Cochrane library (258), Web of Science
] 274)
£ (n=1305)
c
a
=
e L J
J— Records remaining after duplicate removal
(n =548)

Exclusion of 518 studies that
> included case reports, reviews,
e * | or systematic reviews, or were
§ r not relevant.
A Records screened

(n=30)
20 studies excluded:
» | 6 pediatric studies;

2 studies compared HFNC vs
E I NIV;
= 5 studies with regards to acute
=3 Full-text articles assessed respiratory failure;
] for eligibility 2 studies were irrelevant;

(n=10) 3 review articles
l 2 observational study.
g Studies included in
3 quantitative synthesis
g (meta-analysis)
= (n=10)
L Fig. 1 PRISMA flow diagram of the study sdection process

KOREA

UNIVERSITY
MEDICAL CENTER
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Post-extubation

Table 3 Subgroup analysis for outcomes (displayed with RR or SMD)

OREA UNIVERSIT YRIRTVYRITITS

Outoomes Pestextubation respiratary il ure Reintubation Respiratory rate Faly
{RR} {RA) {ShAl) (MDY
Subspoup anahesss
Study type
BT study 051 {041, 0937) 058 030, 1171) —1.12{-145, —0.79) 039 {-002079)
Crossover study Ma Ma - 035 {-075, 004) 0.04 {—0.23, 051)
Interaction Ma Ma Fe= 0004 P=038
Severity of patients
Severe populations 042 12,153 039 013, 119 — 056 {-129, 0.18) 031 {0.05, 0.58)
Non severe population 072 {053, 0.59) 081 027, 245) - 093 (- 136, —050) 035 (- 029, 100)
Interaction 042 034 039 a2
HFNC flaw
240 Lf'min 059 034, 1.08) 072 {029, 1.83) - 1.14{- 147, —081) 039 {(-0Q02, 079)
< 40 Lfmin 058 035, 0.95) 039 021,073 — Qa4 (- 109, 021) 0.10{-033,053)
Interaction 0ad 028 100G 033
Mare hypercapnic or not
Manhypercapnic 065 D44, 0.94) 052 029, 093) — 016 {-D59, 0.26) 010 {-033, 053
Mized® 048 018, 129) 045 012 177) - 107 (=137, -0.77) 039 (—0Q0z, 079
Interaction 059 086 00007 033
HFNC duration
=2h 052 33, 0.84) 048 {026, 059 - 1.12{-145, -0.79) 058 {027, 0.90)
< 2h 058 058, 1.34) 088 {011, 733) — 035 (—075, 0 009 (-0Q13, 030)
Interaction F=0.10 P=059 F= 00 F=001
Past cardiac surgery or not
Past cardiac surgery Ma 096 004, 24.54) Ma Ma
Other patients QA2 D42, 0.93) 055 {028, 1.08) — 070 (- 1.16, —0.25) 0.30 (U0, 0.58)
Irteraction Ma P=074 Ma Ma

Crit Care 2019;23:180



3776 patients intubated during the study period
{April 15, 2016, tajan 8, 201?) GLOBAL PRIDE

| 1697 intubated prior to ICU admission

2079 intbated in ICUs

Non-inva —— rnasal cannula

243 Pa0,/Fi0, ratic =300 mm Hg
74 respiratory rate <25 breaths per min or

absence signs of respiratory distress -F
oxygen tl P | for
169 cardiac arrest
37 difficult intubation criteria

preoxyge :nts with acute

61 contraindications to non-invasive ventilation
2 allergy or contraindication to anaesthetic
drugs

hypoxaer sed, multicentre,

open-lab:

423 excluded
Y 4 pulse oxymetry dysfunction
88 dedlined to participate
331 logistical reasons
hd

322 randomly assigned to treatment

v v

147 assigned to non-invasive ventilation group 175 assigned to high-flow axygen group
1 not intubated 1withdrew consent
—| lunder law protection | 1did not receive treatment

3 no recorded data 2 no recorded data
KOREA . :
LNV E Ry 142 included in the intention-to-treat analysis 171 included in the intention-to-treat analysis

and inthe 28-day follow-up and in the 28-day follow-up i
Lancet Respir Med 2019;7:303-12
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Preoxygenation

Non-invasive  High-flow nasal Absolute difference pvalue

ventilation cannula oxygen  estimate (95% Cl)
(n=142) therapy (n=171)
Primary outcome
Sp0, <80% during intubation procedure
Number of patients 33 (23%) AT (27%) -4.2(-137te5.5) 039
95% (17-31) (21-35)
Secondary outcomes
Lowest SpO, during intubation 87 (13) 84 (16) 3.0(-0-3t0 6-3) 013
procedure, %
Sp0, at the beginning of 95(5) 95 (4) 0.0(-1.0to 1.0) 0.65
preoxygenation, %
Sp0, at the end of 97 (4) 96 (5) 1.0 (0-0t0 2.0) 0.08
preoxygenation, %
Duration of laryngoscopy, min - . - 0.86
=1 88 (63%) 105 (61%) 14(-93t012.1)
1-3 40 (25%) 53(31%) -24(-12:4t07-8)
>3 12 (9%) 13 (8%) 1.0(-52t07.6)
Procedure of tracheal intubation
Number of laryngoscopy - - - 075
attempts

One 113 (80%) 135 (79%) 0.6 (-85t095)

Two 22 (15%) 30 (18%) ~2.0(-102to 6-4)

Three or more, or =10 min 7 (5%) 6 (4%) 14(-32tob67)

First operator junior 26 (18%) 37 (22%) -3.3(-12.0t0 5.7) 046
Intervention of another 38 (27%) A7 (27%) -0.7(-10-4t0 9-2) 0.-89
skilled operator

Use of alternative 16 (11%) 25(15%) -3.3(-10-7to 4-4) 038
management devices

Introducer 15 (11%) 22 (13%) ~23(-9.4t051)

Other 2 (1%) 6 (4%) 21(-6-2t01.9)
KOREA Successful intubation 142 (100%) 171 (100%) 0.0 (0-0to 0-0) 1.00
UNIVERSITY
MEIeaRCRNTEN At least one episode of systolic 70 (50%) 86 (50%) 10(-120t0100)  0-86

arterial pressure <90 mm Hg Lancet Respir Med 2019;7:303-12



Preoxygenation
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Severe-to-moderate hypoxaemia (Pa0,/FiO, =200 mm Hg)

Mild hypoxaemia (Pa0,/Fi0, >200 mm Hg)

Non-invasive High-flow nasal Absolute difference pvalue  Non-invasive High-flow Absolute pvalue
ventilation cannulaoxygen estimate (95% CI) ventilation nasal cannula  difference
(n=117) therapy (n=125) (n=25) therapy (n=46) estimate (95% CI)
Primary outcome
Sp0, <80% during 28 (24%) 44 (35%) 113(-223t0 03) 0.0553 5 (20%) 3(7%) 13.4(-22t0331) 01197
intubation procedure
95% Cl 16-32 2744 4-36 0-14
Adjusted on PaQ, 0-0459 0-1003
Secondary outcomes
Sp0, at the beginningof ~ 94% (5) 94% (4) 00(-11toll) 075 97% (3) 97% (4) 00(-18t018) 036
precxygenation
SpO, at the end of 97% (4) 96% (6) 1.0 (-00t02.0) 0-02 99% (3) 98% (4) 1.0 (-08t02:8) 0-31
precxygenation
Lowest Sp0, during 86% (12) 81% (17) 50(12t087)  0.02 90% (15) 93% (8) 3.0(-84t024) 031

intubation procedure

Data are n (%) or mean % (S0, vnless otherwise indicated. SpO_=pulse oximetry.

Table 3: Outcomes in the intention-to-treat population, by subgroup of stratification and treatment group

KOREA

UNIVERSITY
MEDICAL CENTER

Lancet Respir Med 2019;7:303-12
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Preoxygenation

1.114 Assessed for eligibility

922 Non-included

- 376 severely Hypoxemic

- 383 Other non-inclusion criteria

- 163 Refused to participate or
missed inclusion

192 Randomized

100 HFNC 92 SMO
- Withdrew consent ; 2 - Withdrew consent ; 1
- Guardianship protected :1 - Guardianship protected 1
- Mo intubation: 2 - Nointubation: 1
95 HFNC 89 SMO
ITT, N =184 patients
- Preoxygenation with SMO
(HFNC not available): 1
94 HFNC 88 SMO

PP, N = 183 patients

Fig. 1 Study flowchart. HFNC high-flow nasal cannulae, SMO standard bag-valve mask oxygenation

. A

KOREA

UNIVERSITY

MEDICAL CENTER Intensive Care Med 2019;45:447-58
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Preoxygenation

Lowest SpO,, median [QR], %, ITT analysis 100 [97;100] 99 [95; 100] 0.30
Lowest SpO,, min-max, % 69-100 43-100

Precxygenation

SpO, at the beginning, median [IQR], % 98 [96; 100] 98 [97; 100] 0.75
SpO, at the end, median [IQR], % 100 [100; 100] 100 [100; 100] 066
Jaw-thrust maneuver, n (%)° 12/94(13) 29(33) 0.0009 0.38(0.21-0.71)
Failure to reach SpQO, 90%, n (%) 2(2) 0 0.19
Intubation
Two or more operators, n (%) 27 (28) 14 (16) 0.06 1.74({097=-3.12)
Length, median [IQR], mins® 1[0.5;1.9] 0.8[05;1.4] 0.04
Successful intubation, n (%) 95 (100) 809 (100) 0.9
Difficult intubation, n (%)° 9(10) 1(1) 0.01 8.58(1.04-70.82)
IDS score, median [I'QF{]d 312;5] 3[2;4] 0.10
Mask ventilation for SpC, <90%, n (%) 1(N) 5 (6) 0.08 0.16 (0.02-1.62)
SpO, < 959%, n (%) 11(12) 20(23) 0.045 0.51(0.26-0.99)
SpO, < 90%, n (%) 6 (6) 12 (14) 0.1 1.09 (0.98-1.20)
Intubation-related adverse events
At least one complication, n (%) 6 (6) 17(19) 0.007 0.31(0.13-0.76)
At least one severe complication, n (%}f 6 (6) 14(16) 0.03 0.38(0.15-0.95)
Sp0O, < 80% 2(2) 7(8) 0.06 0.26 (0.05-1.20)
Severe hypotension® 4(4) 8(9 0.18 045(0.13-1.48)
Cardiac arrest 1N 0 0.36 —
At least one moderate complication, n (%) 0 6(7) 0.01 -
Esophageal intubation 0 5(6) 0.02 -
Aspiration 0 21(2) 0.15 -
Morbidity in the ICU after intubation
Time on ventilator, median [IQR], days 3[2;6] 3[2;71 0.80
Ventilator-associated pneumonia, n (%) 8(8) 1000 0.55 0.77 (0.32-1.84)
KO REA SCFA score from day 1-5, median [IQR] 513;9] 6[4; 10] 0.26
UNIVERSITY Length of stay in ICU, median [IQR], days 5[3:12] 6[3;11] 0.89
MEDICALEENIER Death, n (%) 25 (26) 23 (26) 0.90 1.03 (0.65-1.65)

Mortality at day 28, n (%) 26 (27) 24 (27) 0.93 0.99 (0.90-1.24)




Preoxygenation

m i

Table 4 Multivariable analysis for desaturation <90% or complications during intubation

First operator, senior 049
Age 1.02
HFNC (vs. SMO) 0.21
Difficult intubation, no 0.08
MACOCHA score = 3, yes 0.87
NYHA I or [V, yes 0.32
Pa0,/F0, at inclusion 0.99

0.09-2.56
0.99-1.06
0.06-0.72
0.01-0.48
0.24-3.21
002-4.78
0.59-1.00

0.39
0.22
0.01
0.005
0.84
040
0.06

207 0.69-6.22 0.20
1.01 0.98-1.04 048
0.26 0.08-0.77 0.02
214 0.73-6.21 0.16
1.00 1.00-1.01 0.37
0.22 0.04-1.32 0.10
093 0.07-1245 0.10

KOREA

UNIVERSITY
MEDICAL CENTER

Intensive Care Med 2019;45:447-58



During Endoscopy

Table 4.

RCTs Comparmg HFNC and O, Therpy or NIV Dunng Endoscopy
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Study Characteristics Simon et al*! Douglas et al'? Saksitthichok et al'® Lin et al’ Teng et al™ Riccio et al”
Subjects, N 40 &) 51 1.9%4 101 59
Country Germany Australia Thailand China Taiwan United States
Procedure Bronchoscopy Bronchoscopy Bronchoscopy Gastroscopy Esophagogastroduodenoscopy Colonoscopy
Indication Hypoxemic respiratory Adults planned for con- Hypoxemic patients Outpatients undergoing Patients need sedative Obese
failure scious sedation for routing gastroscopy

endobronchial with propofol sedation

ultrasound
Comparison HFENC at 50 Lfmin vs HENC at 50 L/min; Fig, HFNC at 40 L/min; Fig, HENC at 60 Lymm; Fy, HEFNC at 30 Limmn; Fig, 1.0 vs HEFNC at 60 Lfmin; Fyg,

NIV; Fig, = 1.0 for

both devices
Oxygenation was lower

with HFNC than NIV

Incidence of hypoxia
(S0, = 90%)

RCT = mndomized, controlled trial
HFMNC = high-flow masal cannula
NIV = noninvasive ventilation

1.0 vs nasal cannula
at 10 L/min
13.3vs 333% (P = .0T)

0.6 vs NIV

346 vs 12.0%
(P = 057)

1.0 vs nasal cannula at
2 L/min
Owvs B4% (P < 001)

nasal cannula at 5 L/min

2 v 20% (P = .004)

0.36-0.4 vs nasal

cannula at 4 L/min
39.3% vs 45 2%

P =.79)
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Take Home Messages

v Hypoxic respiratory failure
* Reduces the risk of intubation

v ROX index = 4.88

v Hypercapnic respiratory failure
* May be considered as an alternative to NIV in mild to moderate COPD

v' Postextubation
 Low risk: Reduces the risk of reintubation within 72 hours
* High risk: Not inferior to NIV

v Preoxygenation
« Reduces intubation-related complications

v During Endoscopy
« Effectiveness of preventing hypoxia during endoscopy
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