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OBJECTIVE: This study investigated the efficacy of high-flow nasal oxygen therapy in patients with severe acute exacerbation of chronic 
obstructive pulmonary disease admitted to the intensive care unit.

MATERIAL AND METHODS: Totally, 23 patients were enrolled in the study. High-flow nasal oxygen therapy was administered with 
a predefined protocol. Vital signs, Visual Analog Scale for dyspnea, and arterial blood gas parameters were recorded at the beginning 
under low-flow oxygen support therapy and the 1st, 6th, 12th, and 24th hours of high-flow nasal oxygen therapy. High-flow nasal oxygen 
therapy duration, intensive care unit length of stay, and intensive care unit, in-hospital, and 60-day mortality were recorded as outcomes 
and compared according to the presence of pneumonia upon admission.

RESULTS: In 12 patients (52.2%), pneumonia was present. High-flow nasal oxygen therapy was applied for a median of 57 hours 
[49.2-104.5]. Overall decreases were detected in heart rate (P = .001), respiratory rate (P < .001), and Visual Analog Scale for dyspnea 
(P = .001) during the first 24 hours of the therapy. Although there was an increase in PaCO2 (P = .001), pH increased (P < .001) over time 
too. No change in partial arterial oxygen pressure (P = .63) and partial arterial oxygen pressure/fraction of inspired oxygen ratio (P = .22) 
was noted. Nineteen patients (77%) were successfully weaned from high-flow nasal oxygen therapy. While the high-flow nasal oxygen 
therapy failure rate was 23%, the in-hospital and 60-day mortality rates were 8.6%. Outcomes were not different between patients with 
and without pneumonia.

CONCLUSION: High-flow nasal oxygen therapy was efficient in relieving respiratory distress and well-tolerated with no adverse out-
come in severe acute exacerbation of chronic obstructive pulmonary disease patients admitted to the intensive care unit.
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INTRODUCTION

Chronic obstructive pulmonary disease (COPD) is a life-threatening progressive lung disease with airflow limitation that 
predisposes to exacerbations. According to the Global Strategy for the Diagnosis, Management, and Prevention of Chronic 
Obstructive Lung Disease (GOLD) 2017 Report, symptoms including sudden respiratory distress during rest, respiratory 
rate > 30/min, use of assisted respiratory muscles, paradoxical abdominal respiration, decrease in oxygen saturation, a 
tendency to sleep or confusion, and the absence of response to initial medical treatment are considered as severe acute 
exacerbation of COPD (AE-COPD).1 Non-invasive ventilation (NIV) has been proven to reduce intubation rate and mor-
tality and is being widely used to support ventilation in these patients.2 Non-invasive ventilation increases tidal volume 
and minute ventilation by adding inspiratory pressure support so that dynamic hyperinflation resolves and respiratory 
workload and respiratory rate decrease.3 However, NIV failure may occur in COPD patients, with common causes being 
intolerance to mask, agitation, excessive secretions, and presence of pneumonia.4 Some studies reported an association 
between pneumonia and NIV failure and the need for intubation in approximately two-thirds of patients with pneumonia 
treated initially with NIV.5 The optimal non-invasive respiratory support for patients with COPD and pneumonia remains 
unclear.6

Although high-flow nasal oxygen (HFNO) has been used widely in hypoxemic respiratory failure,7 its role in hypercapnic 
respiratory failure has been investigated. Chronic obstructive pulmonary disease being the most common cause of hyper-
capnic respiratory failure,8 some studies have evaluated the effectiveness of HFNO among COPD patients in clinically 
different situations, such as acute exacerbation9-15 and weaning from mechanical ventilation.16 Although the system is an 
open circuit and does not provide inspiratory support as in NIV, it has some theoretical advantages for COPD patients pro-
viding positive end-expiratory pressure effect,17 more stable fraction of inspired oxygen (FiO2), and comfort18 by delivering 
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heated and humidified air-oxygen mixture at flow rates up to 
60 L/min.

We investigated the efficacy of HFNO therapy in addition to 
standard medical treatment in patients admitted to the inten-
sive care unit (ICU) because of severe AE-COPD. Our primary 
endpoints were changes in respiratory rate, heart rate, dys-
pnea, arterial blood gas (ABG) results, and the ratio of partial 
arterial oxygen pressure (PaO2) to FiO2 (PaO2/FiO2) within 
24 hours, whereas our secondary endpoints were HFNO 
failure rate; in ICU, in hospital, and 60-day mortality after 
ICU admission and the effect of coexisting pneumonia on 
outcomes.

MATERIAL AND METHODS

Consecutive patients admitted to the medical ICU for severe 
AE-COPD between October 2017 and January 2019 were 
included. The study was conducted as a prospective feasibil-
ity study which was approved by the Hacettepe University 
Clinical Research Ethics Committee (2018/14-18), and written 
informed consent was taken from patients or their relatives.

Patients who had been diagnosed with COPD and admitted 
to our emergency department with symptoms including sud-
den respiratory distress during rest, respiratory rate > 30/min, 
use of auxiliary respiratory muscles, paradoxical abdominal 
breathing, oxygen saturation <90%, and lack of response 
to initial medical treatment were transferred to the ICU and 
included in the study. Exclusion criteria were pH < 7.30, 
hemodynamic instability, age under 18 years old, presence 
of active upper gastrointestinal system bleeding, and a recent 
history of upper airway surgery.

Pneumonia was defined as a new radiographic pulmonary 
infiltrate upon admission with signs or symptoms of lower 
respiratory tract infection.

Patients’ demographic data, body mass index, smoking his-
tory, comorbidities, Charlson Comorbidity Index,19 Acute 
Physiology and Chronic Health Assessment score (APACHE 
II),20 Sequential Organ Failure Assessment score,21 pulmo-
nary function test results within the last 6 months, modified 
Medical Research Council (mMRC) dyspnea scale,22 number 
of exacerbation and hospitalization in the past year, GOLD 
COPD stages1, and treatments including long-term oxygen 
therapy (LTOT) or home-NIV therapy, were recorded.

The visual analog scale (VAS) for dyspnea was used to assess 
temporal changes in patient’s respiratory distress.23 Subjects 
were asked to rate the severity of dyspnea ranging from 0 to 
10 with 10 being the maximum. 

High-flow nasal oxygen therapy was administered in the ICU 
with Optiflow™ (Fisher and Paykel Healthcare Limited, New 
Zeland), which is set to deliver flow rate of 40 L/min with 
FiO2 of 30%, at a temperature of 37°C as the initial set-up. 
Then, the flow rate was increased by 10 L/min with an inter-
val of 20 minutes up to 60 L/min that the patient could toler-
ate, and FiO2 was set to keep the patient’s SpO2 above 90%.

Vital signs, VAS for dyspnea, signs of respiratory distress, and 
ABG parameters were recorded at the beginning under low-
flow oxygen support therapy via nasal cannula or face mask 
and at the 1st, 6th, 12th, and 24th hours of HFNO therapy.

If deterioration in patients’ level of consciousness, worsen-
ing dyspnea (signs of respiratory muscle fatigue), pH < 7.30, 
malign arrhythmia, or hemodynamic instability without 
response to fluids were detected, it was recorded as treat-
ment failure, commencing NIV or IMV as rescue therapy in 
accordance with indication, at the discretion of the primary 
treating physician. After 24 hours of follow-up, the flow was 
reduced by 50% if the patient’s respiratory rate decreased 
without paradoxical respiration or accessory muscle use and 
PaO2 > 60 mmHg with <35% FiO2 was noted. High-flow 
nasal oxygen therapy was discontinued if the patient was 
stable during the follow-up. Patients received proper medi-
cal treatments (nebulized short-acting beta-2 adrenergic 
agonist and muscarinic antagonists, systemic corticosteroids, 
empiric intravenous antibiotics) for COPD exacerbation and 
pneumonia.

Intensive care unit length of stay (LOS), hospital LOS, and 
ICU and in-hospital mortality were recorded. Patients were 
called to obtain 60-day mortality status. The Turkish Ministry 
of Health online death notification system was checked for 
patients who could not be reached by phone.

Statistical analyses were performed using the International 
Business Machines (IBM) Statistical Package for the Social 
Sciences software version 22. Descriptive analyses are pre-
sented using medians [25-75 percentiles] for ordinal vari-
ables and n (%) for categorical variables. Friedman tests were 
conducted to test whether a significant change in the vital 
signs, VAS, and ABG variables was noted. An overall 5% 

MAIN POINTS

• High-flow nasal oxygen therapy relives respiratory dis-
tress without worsening arterial corbon dioxide pressure 
in patients with chronic obstructive pulmonary disease 
exacerbation and is believed to be safe in the co-exis-
tence of pneumonia.

• Chronic obstructive pulmonary disease is a life-threaten-
ing progressive lung disease with airflow limitation that 
predisposes to exacerbations. 

• Noninvasive ventilation has been proven to reduce intu-
bation rate and mortality. However, NIV failure may 
occur in COPD patients especially in the presence of 
pneumonia.  

• High Flow Nasal Oxygen Therapy has some physiological 
advantages for AE-COPD patients (PEEP effect, decrease 
in dead space-tidal volume ratio, stable fraction of 
inspired oxygen and facilitation of excessive secretions). 

• This study investigated the efficacy of high flow nasal 
oxygen therapy (HFNO) in patients with severe acute 
exacerbation of chronic obstructive pulmonary disease 
(AECOPD) admitted to the intensive care unit and patients 
were compared according to the presence of pneumonia.

• High flow nasal oxygen therapy relives respiratory dis-
tress without worsening arterial carbon monoxide pres-
sure in patients with COPD exacerbation and safe in 
co-existence of pneumonia.
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Table 1. Patients’ Characteristics at Admission and Outcomes According to the Presence of Pneumonia at Admission to ICU

All, n = 23 With Pneumonia, n = 12 Without, Pneumonia n = 11 P

Age, year* 68 [64-75] 72 [62-75] 65 [59-68] .14

Male sex, n (%) 17 (74) 11.0 (91.7) 6.0 (54.5)  .046

BMI, kg/m2* 23.4 [21.5-28.0] 23.1 [21.9-25.9] 27.5 [20.7-32.4]  .23

Smoking history, pack/year* 40 [25-60] 55 [30-100] 30 [11-45]  .030

Comorbidities, n (%)**

 Cardiovascular 14 (60.9) 9 (75) 5(45.5) .15

 Hypertension 9 (40) 5 (41.7) 4 (36.4) .56

 Diabetes mellitus 6 (27) 3 (25) 3 (27.3) .45

 Cancer 4 (18) 2 (16.7) 2 (18.2) .67

 Neurological disease 1 (4.5) 0 (0) 1 (0.4) .40

Charlson Comorbidity Index 5 [4-6] 5 [4-7] 5 [3-6] .38

APACHE II score* 15 [12-17]  17.0 [14.2-18.7] 13.0 [10.0-15.0] .048

SOFA score* 2 [2-4] 3 [2-4] 2 [2-4] .32

Visual Analog Scale for dyspnea 6 [4-8] 5 [4-9] 7 [5-8] .56

Pulmonary function test n = 16 n = 8 n = 8

FEV1 (L) 0.99 [0.79-1.36] 0.68 [0.53-1.45] 1.05 [0.87-1.29] .91

FEV1, % 37.5 [25.5-46.7] 21.2 [18.0-43.0] 34 [27.5-49.5] .95

FVC (L) 2.0 [1.5-2.4] 2.0 [1.2-2.5] 1.9 [1.5-2.3] .67

FVC,% 37.5 [36.7-69.2] 50.5 [36.0-75.0] 44.0 [37.0-56.7] .75

FEV1/FVC 55.5 [48.5-64.7] 57.0 [50.0-65.0] 53.0 [44.2-63.8] .37

mMRC Dyspnea Scale, n (%) .40

 1 2 (8.7) 0 (0) 2 (18.2)

 2 5 (21.7) 2 (16.7) 3 (27.3)

 3 8 (34.8) 6 (50.0) 2 (18.2)

 4 8 (34.8) 4 (33.3) 4 (36.4)

AE-COPD* (per year) 2 [1-3] 2.5 [2-3] 2 [1-3] .52

Hospitalization (per year)* 2 [1-2] 2 [1-2] 2 [1-3] .82

GOLD COPD stage, n (%) .90

 A 0 (0) 0 0

 B 2 (8.7) 1 (8.3) 1 (9.1)

 C 4 (17.4) 2 (16.7) 2 (18.2)

 D 17 (73.9) 9 (75.0) 8 (73.0)

Baseline ABG parameters

pH 7.37 [7.32−7.40] 7.37 [7.32−7.43] 7.38 [7.32−7.40] .97

PaCO2 (mmHg) 56.3 [48.3−63.3] 52.8 [43.0−61.7] 59.8 [54.3−64.5] .17

PaO2 (mmHg) 65.1 [56.7−81.7] 62.3 [52.9−66.2] 71.0 [54.7−91.0] .11

PaO2/FiO2 (mmHg) 179 [150−222] 167 [142-208] 193 [159-303] .17

HFNO failure rate, n (%) 5 (21.7) 3 (25) 2 (18) .67

ICU length of stay, day* 9 [6-9] 9.0 [8.0-9.0] 8.0 [5.0-10.2] .24

Hospital length of stay, day* 10 [8-11] 11.0 [9.0-29.0] 10.0 [6.7-12.5] .23

ICU mortality, n (%) 1 (4.3) 1 (8.3) 0 .70

Hospital mortality, n (%) 2 (8.7) 1 (8.3) 1 (9.1) .95

60-day mortality, n (%) 2 (8.7) 1 (8.3) 1 (9.1) .99

BMI, body mass index; APACHE, Acute Physiology and Chronic Health Evaluation; SOFA, sequential organ failure assessment; FEV1, forced 
expiratory volume; FVC, forced vital capacity; mMRC, Modified Medical Research Council; AE-COPD, acute exacerbation of chronic obstructive 
pulmonary disease; GOLD, Global Initiative for Chronic Obstructive Lung Disease; ABG, arterial blood gas; PaCO2, partial arterial carbon dioxide 
pressure; PaO2, partial arterial oxygen pressure; FiO2, fractional oxygen; HFNO, high-flow nasal oxygen; ICU, intensive care unit.
*Median [25-75 percentile];**22 patients had one or more coexisting conditions. P < 0.05 values are bolded.
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type 1 error level was used to infer statistical significance. 
The Wilcoxon test was performed to test the significance of 
pairwise differences using Bonferroni correction to adjust for 
multiple comparisons; P < .005 was considered statistically 
significant. The Mann–Whitney U test was used to compare 
the patient’s characteristics and outcomes according to the 
presence of pneumonia.

RESULTS

Out of 43 screened patients, 23 patients who met the 
inclusion criteria had been enrolled in the study between 
October 2017 and January 2019. Twenty patients were 
excluded from the study because of pH < 7.30, hemo-
dynamic instability, and refusal to written informed con-
sent. Table 1 summarizes patients’ characteristics, COPD 
state, patient outcomes, and comparison according to the 
presence of pneumonia. In 12 patients (52.2%), pneumo-
nia was present. Male gender (P  =  .046), smoking his-
tory (P = .03), and APACHE II score (P = .048) were higher 
in patients with pneumonia compared to those without 
pneumonia. Sixteen patients had a pulmonary function 
test in the last 6 months, 12 (75%) of whom had severe 
or very severe airflow limitation. The mMRC dyspnea 
index of 21 patients was 2 and above. All patients had 1 
or more exacerbations and hospitalization history in the 
last year. Patients were mostly in stage D (n=17) according 

to the GOLD COPD staging. Eighteen patients had been 
using LTOT, and 6 of them had home therapy with NIV. At 
enrolment, the median pH was 7.37 [7.32-7.40], PaCO2 
was 56.3 [48.3-63.3] mmHg, PaO2 was 65.1 [56.7-81.7] 
mmHg, and PaO2/FiO2 was 179.2 [150.8-222.0].

High-flow nasal oxygen was applied for a median of 57 hours 
[49.2-104.5]. Sixteen patients (70.0%) tolerated 60 L/min 
flow rate in the first hour of the therapy, and the median flow 
rate was 60 L/min [40-60] at the 24th hour. High-flow nasal 
oxygen duration was not different in patients with pneumo-
nia (54.0 [43.5-84.0]) than those without pneumonia (75.0 
[49.5-111.2]) (P = .55). While 19 patients were successfully 
weaned from HFNO, 5 (23.0 %) were not; 2 of them were 
intubated and the other 2 underwent NIV. A patient who was 
transferred to the ward was lost due to cardiac arrest within 
the first 72 hours, and it was recorded as a failure. The median 
ICU length of stay was 9 days [6-9], while the hospital length 
of stay was 10 days [8-11]. The ICU mortality rate was 4.3%, 
while the in-hospital and 60-day after ICU admission mortal-
ity rates were 8.6%. The HFNO failure rate, ICU LOS, and 
60-day mortality were not different between the groups.

Figure 1 shows the temporal changes of heart rate, respi-
ratory rate, and VAS for dyspnea. There was an overall 
decrease in heart rate (P = .001). Pairwise analyses revealed 
differences between baseline (89.5 [79.7-105.2]) and 6th 

Figure 1. Temporal changes in heart rate (A), respiratory rate (B), and Visual Analogue Scale for dyspnea (C) at baseline, 1st, 6th, 12th, and 
24th hours. Data points represent medians with 25-75 percentiles, and P values were assessed by Friedman test. *P < .005 in pairwise analyses 
with Wilcoxon test.
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hour (83.5 [72.0-90.0]) (P = .001), baseline and 12th hour 
(82.0 [77.2-91.7]) (P = .002), and baseline and 24th hour 
heart rate (82.0 [69.5-90.5]) (P = .001). Respiratory rate also 
decreased over time (P < .001) from baseline (26.0 [24.0-
32.0]) to the 1st hour (22.0 [19.0-25.2]) and remained stable 
during the 6th (24.0 [19.7-26.0]), 12th (22.0 [20.0-25.2]), 
and 24th (21.0 [19.7-24.5]) hours. There was an overall 
decrease in VAS for dyspnea during follow-up (P = .001); 
however, no significant differences were found in pairwise 
comparisons.

Figure 2 shows the ABG results. The difference in pH 
between baseline (7.37 [7.32-7.40]) and first hour (7.40 
[7.36-7.44]) (P < .001) contributed to the overall significant 
variation (P = .036). Although there was an overall increase in 
PaCO2 (P = .001), there were not any differences in pairwise 
analyses. No change in PaO2 (P = .63) and PaO2/FiO2 ratio 
(P = .22) was noted.

DISCUSSION

The results of this study revealed that HFNO therapy 
decreased respiratory rate and heart rate without deteriora-
tion of respiratory acidosis in patients with severe AE-COPD 
hospitalized in the ICU. Outcomes were not affected by the 
presence of pneumonia.

In AE-COPD, expiratory flow limitation and increased respi-
ratory rate and respiratory muscle fatigue lead to dynamic 

hyperinflation and an increase in dead space–tidal volume 
ratio. By inspiratory pressure support, NIV diminishes respi-
ratory workload and resolves dynamic hyperinflation.7 High-
flow nasal oxygen system does not provide positive inspiratory 
pressure as in NIV; however, in stable COPD patients using 
LTOT, HFNO has been found to decrease respiratory rate and 
inspi ratio n–exp irati on ratio which can reduce dynamic hyper-
inflation.24 Rezai et al25 compared the therapeutic effects of 
HFNO and NIV in severe AE-COPD patients. They found that 
NIV and HFNO with a flow rate of 20-30 L/min were simi-
larly efficient in improving the respiratory rate and heart rate 
after 30 minutes. In a multicenter randomized trial comparing 
HFNO and NIV in mild to moderate hypercapnic respiratory 
failure in AE-COPD patients, respiratory rate decreased at the 
second and sixth hours (baseline mean, 27/min; at 2 hours, 
22/min; and at 6 hours, 20/min) under HFNO support with 
a flow rate up to 60 L/min but not in a standardized therapy 
protocol. High-flow nasal oxygen was found to be non-infe-
rior to NIV in improving patient’s condition regarding respira-
tory rate.15 Our study included patients with severe AE-COPD. 
Respiratory rate started to decrease in the first hour of the 
therapy and remained stable during the 24-hour duration. 
We also observed an apparent decrease in heart rate begin-
ning at the sixth hour of the treatment, which might indicate a 
decreased respiratory workload and respiratory distress.

High-flow nasal oxygen was associated with improved 
VAS score for dyspnea and respiratory rate in patients with 

Figure 2. Temporal changes in pH (A), PaCO2 (B), PaO2 (C) and PaO2/FiO2 ratio (D) at baseline, 1st, 6th, 12th, and 24th hours. Data points 
represent medians with 25-75 percentiles, and P values were assessed by Friedman test. *P < .005 in pairwise analyses with Wilcoxon test.
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“do not intubate” order at 30 minutes outside the ICU set-
ting.16 Lenglet et al26 investigated the efficacy of HFNO with 
VAS score in patients admitted to the emergency depart-
ment for acute respiratory failure. They found that VAS score 
decreased within as early as 15 minutes. In this study, the 
main cause of respiratory failure was pneumonia, and none 
of the patients had COPD. In the study by Rezai et al.25 the 
level of dyspnea was evaluated using BORG scale and a 
decrease was found in 30 minutes of HFNO therapy. Similar 
to these studies, we found a temporal reduction in VAS for 
dyspnea during the first 24 hours.

Reduction of hypoxic vasoconstriction and increase in venti 
latio n-per fusio n mismatch by oxygen therapy in patients with 
acute exacerbation of COPD may aggravate hypercapnia. 
Therefore, both to prevent hypoxemia and to reduce the risk 
of hypercapnia, oxygen therapy should be titrated to achieve 
saturation of 88%-92%.27 Compared to low-flow oxygen 
delivery systems, high-flow systems can control the inhaled 
gas mixture without affecting the respiratory rate and there-
fore provide stable FiO2.28 Also, HFNO therapy has been con-
sidered to be safe in hypercapnic patients due to the reduction 
of carbon dioxide rebreathing by the wash-out effect of high 
flow through the dead space and enhance adequate alveo-
lar ventilation with the decrease in dead space–tidal volüme 
ratio.18,29,30 Bräunlich et al31 investigated ABG results of stable 
hypercapnic COPD patients with HFNO therapy under 4 leak-
ages and flow conditions up to 40 L/min. They found that by 
increasing the leakage and flow, hypercapnia decreased. In 
another study by the same group, in moderate and severe 
hypercapnic patients of AE-COPD who could not toler-
ate NIV, HFNO therapy was applied up to the flow that the 
patient can tolerate, and the most remarkable improvement 
in pH and PaCO2 was observed in patients with respiratory 
acidosis (baseline pH < 7.35).9 In a rando mized –cont rolle 
d multicenter trial, HFNO was found non-inferior to NIV in 
decreasing PaCO2 in life-threatening AE-COPD patients with 
moderate hypercapnia with a pH of 7.25-7.35.15 In this study, 
the device was set to a maximum flow of 60 L/min initially, 
and it was well tolerated by 15 (65%) patients during the first 
24 hours. Since exclusion criterias of our study was based on 
ABG results; median  pH  and PaCO2 of the patients were 
lower than other studies. Although the PaCO2 improvement 
was expected to be higher with an increase in the gas flow, 
we observed a slight increase in PaCO2. Despite this, arterial 
pH was improved. It may be due to the initiation of renal 
compensation and the increase in PaCO2 was not excessive. 
Although the FiO2 was titrated to maintain a SaO2 > 90%, 
patients were also protected from hyperoxemia. Our patients 
were transferred from the emergency room to the ICU under 
low-flow oxygen support, and baseline blood gases were not 
in room air. Compared to the low flow systems, we did not 
observe any increase in PaO2 or PaO2/FiO2 ratio.

In our study, severe AE-COPD patients with HFNO therapy 
showed an acceptably lower rate of HFNO failure and mor-
tality. Although more than half of our patients had pneumo-
nia, HFNO failure rate and mortality were not different in 
subgroup analysis based on the presence of pneumonia.

Acute exacerbation of chronic obstructive pulmonary dis-
ease leads to substantial morbidity and mortality. In-hospital 

mortality due to respiratory causes was found as 25% in 
patients with severe AE-COPD32, and the presence of pneumo-
nia was associated with increased mortality.33 How to manage 
respiratory failure in the presence of COPD and pneumonia 
together is a matter of debate. Non-invasive ventilation failure 
rate increases in patients with excessive secretions. Previously 
published studies have shown HFNO therapy failure rate of 
17%-32%10,15 which was similar to NIV failure3 in AE-COPD 
patients and also similar to the HFNO failure observed in this 
study. Carillo et al.6 assessed the outcomes of patients with 
community-acquired pneumonia and acute respiratory failure 
treated with NIV. They found that NIV failure was more fre-
quent (46% vs. 26%), and the mortality was higher (67% vs. 
49%) in patients with previous respiratory disease compared 
to de novo Acute respiratory failure (ARF).6 Lee et al11 com-
pared the outcome of HFNO and NIV in moderate hypercap-
nic respiratory failure with AE-COPD patients of whom 40% 
had concomitant pneumonia. Thirty-day mortality was not 
different between 2 groups (15.9% vs. 18.2 %, P = .85). They 
found pneumonia as the common cause of death (46%).11 In 
a similar study conducted in China, there was no difference 
between HFNO and NIV groups based on treatment failure 
and mortality, but the presence of pneumonia in patients with 
treatment failure was found to be 65% in the NIV group and 
55% in the HFNO group (P = .268).10 Since that HFNO avoids 
mucosal dryness and facilitates the removal of secretions by 
delivering heated and humidified air, it might be better toler-
ated than NIV by these patients.

This study has some limitations. First, it is a single-center 
study with a small number of patients, with no comparative 
group. Respiratory workload was tested clinically. Lastly, clini-
cal improvement of the patients could be due to adjunctive 
medical treatments (bronchodilators, corticosteroids, and 
antibiotics). Since the follow-up duration was 24 hours, it 
could be insufficient to detect medical treatment efficiency. 
However, it was shown that HFNO therapy could be benefi-
cial even in severe AE-COPD, which needs to be tested in 
controlled studies with significant number of patients. 

In conclusion, HNFO therapy was found to be useful to 
reduce tachypnea, dyspnea, and respiratory distress and was 
well tolerated with no adverse outcomes in severe AE-COPD 
patients admitted to ICU.
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