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Abstract

Background Noninvasive ventilation (NIV) is frequently employed as a treatment option for acute hypercapnic
respiratory failure (AHRF) resulting from chronic obstructive pulmonary disease (COPD). Limited research has substan-
tiated the claims made in recent studies regarding the feasibility of employing high flow nasal cannula (HFNC).

Aim Our study assessed the outcome of using HFNC versus NIV for COPD patients with AHRF.

Patients and methods Eighty COPD patients with AHRF were confined to the respiratory intensive care unit

(RICU) at Ain-Shams University Hospitals from December 2021 to 2023 and subdivided into two groups (40/group),
where the first group was placed on NIV while the second group was placed on HFNC. Data during their hospital stay
as demographic data, vital data, arterial blood gases, device duration, treatment failure, and mortality were recorded.

Results The majority were males with mean age 63.75+9.05 years along with treatment failure and complications
25%, 12.5.% in NIV versus 45%, and zero% in HFNC, respectively, with longer hospital stay in NIV 10-15 days to 7-10
days in HFNC, and with no difference in mortality rate in both groups.

Conclusion Both modalities NIV and HFNC were effective for treating COPD with AHRF. However, NIV group was sig-
nificantly superior than HFNC along with apparently faster improvement in ventilatory and respiratory status espe-
cially in high CO2 level while less complications and duration of hospital stay in HFNC with no difference in mortality

in both groups.
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Introduction

Globally, chronic obstructive pulmonary disease (COPD)
continues to be a leading cause of morbidity and mor-
tality. Acute respiratory failure (ARF) accompanied by
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hypercapnia is characterized by a significant requirement
for respiratory support and an elevated risk of death
among COPD patients [1].

Noninvasive ventilation (NIV) is regarded as the cor-
nerstone of treatment for hypercapnic ARF patients and
COPD [2]. Although NIV may not be suitable for all
patients, nearly a quarter of them have contraindications
to its use [3].

Therapy with high-flow nasal cannula (HENC) oxygen
is considered more acceptable than NIV [4], and over the
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past few years, it has been assessed as a potential replace-
ment for NIV in ARF [5-7]. In stable COPD patients,
HFNC increases exercise tolerance and decreases par-
tial pressure of carbon dioxide (PaCO?2), respiratory rate,
and work of breathing [8, 9]. Nonetheless, the efficacy
of HENC in hypercapnic ARF has not been comprehen-
sively evaluated [10].

Thus, our study assessed the outcome of using HFNC
versus NIV for COPD patients with acute hypercapnic
respiratory failure.

Methods

Our present prospective randomized control study was
performed on COPD patients with AHRF who were
admitted to the Respiratory Intensive Care Unit (RICU)
at Ain Shams University Hospitals from December 2021
to December 2023. Eighty patients participated in the
investigation; they were randomly divided into 2 groups
of 40 each; in the first group, noninvasive ventilation was
implemented, whereas in the second group, high-flow
nasal cannula was utilized.

Participants

After the approval of Ain Shams University Ethical Com-
mittee (FMASU MD195/2020), and obtaining written
informed consent, COPD patients diagnosed by global
initiative for obstructive lung disease (GOLD) 2020 [11]
with acute respiratory failure (defined as respiratory aci-
dosis “pH <7.35 and PaCO2 > 50 mmHg” or exacerbation
of dyspnea with accessory respiratory muscle use or per-
sistent hypoxemia inspite of oxygen therapy) [12] were
collected by convenience sample, while patients with
severe respiratory failure necessitating instant endotra-
cheal intubation or contraindication to NIV or patients
who had previously used any of those two devices (NIV
or HENC) were excluded.

The patients who were included in the study were clas-
sified into two distinct categories upon their admission
to the RICU: individuals who commenced noninvasive
ventilation (NIV) within the initial 4 h of their admission
were classified as part of the NIV group. This group uti-
lized the Nellcor Puritan Bennett 840 ventilator system,
manufactured in Minnesota, USA, and employed an
oronasal interface with bilevel-positive airway pressure
(BiPAP). Specifically, inspiratory-positive airway pressure
was set at 10—-12 cm H,O, and expiratory positive airway
pressure was initiated at 4-5 cm H,O, with subsequent
adjustments made based on the patients’ arterial blood
gases and physiological responses.

Patients who commenced HFENC within the initial 4 h
of their admission were likewise classified as members of
the HENC group (using Fisher & Paykel Airvo 2 HFNC
device made in Tamaki, New Zealand) with fraction of
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inspired oxygen adjusted to sustain oxygen saturation
(spO,) between 88 and 92%, with adjusted flow, while the
humidifier temperature was set to 37 °C. Furthermore,
in the event where the patient subsequently underwent
invasive mechanical ventilation or another ventilatory
support device during their admission, their group clas-
sification remained unchanged.

Data collection

All patients were subjected to detailed medical history
(age, gender & smoking status, relevant comorbidities)
and past history (previous hospital and ICU admission,
need of long-term oxygen therapy), and then general
and local examination was done for all patients as well as
laboratory and radiological investigation (complete blood
count, Chest X-ray). Clinical parameters like respiratory
rate, heart rate, blood pressure, Sequential Organ Failure
Assessment “SOFA” score, and arterial blood gases were
assessed at the moment of admittance, 4 h and 24 h sub-
sequent to the initiation of NIV or HENC therapy (4 h
and 24 h were chosen as time of recording vital data and
arterial blood gases as they were considered to serve as a
predictive factor for the success of the device utilized in
our patients) [13]. Also, the duration of using the device,
length of hospital and ICU stays, complications, treat-
ment failure, and switch were recorded.

NB: Treatment failure refers to a deterioration in
clinical parameters after 4-h post-treatment requir-
ing treatment switch or escalation to invasive mechani-
cal ventilation (IMV) directly. Treatment switch was
defined as a change in ventilation modality due to a lack
of improvement in clinical parameters within 4 h of treat-
ment initiation, without meeting the criteria for IMV
— criteria for IMV: respiratory or cardiac arrest, devel-
opment of condition that requires intubation to guard
the airway as coma or seizure, progressive respiratory
muscle fatigue, and hemodynamic instability which lack
response to fluids and vasoactive agents [14].

And to avoid any biases, one researcher collected data
about NIV group, another researcher collected data
about HENC group, and then data was coded and sent
for statistical analysis.

Statistical analysis

The quantitative data were analyzed utilizing IBM SPSS
version 27. For parametric data, the results were pre-
sented as means, standard deviations, and ranges; for
nonparametric data, the median and interquartile range
were utilized. The values of qualitative variables were
represented as percentages and numerals. Group com-
parisons for qualities of data utilized the chi-square or
Fisher exact test, while for quantitative data, the inde-
pendent ¢-test was used for parametric distribution and
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the Mann—Whitney test for nonparametric distribution.
Repeated measures ANOVA and Friedman tests were
employed for comparisons among more than two paired
groups with parametric and nonparametric distribution,
respectively. Univariate and multivariate logistic regres-
sion analyses were conducted to identify predictors of
treatment failure in the HFNC group, and Kaplan—Meier
analysis was used to assess overall survival. A confidence
interval of 95% and a significance level of < 0.05 were con-
sidered to be statistically significant.

Results

Our results showed that there was treatment failure in
nearly half the patients of HFNC in comparison to nearly
quarter the patients of NIV. Among the 18 patients
experiencing treatment failure in the HENC group,
10 patients (55.0%) were switched to NIV, of whom 8
patients (80.0%) achieved successful treatment, while 2
(20.0%) required mechanical ventilation. In contrary, no
patients in the NIV group who experienced treatment
failure were switched to HFNC; instead, they were all
promptly shifted to invasive mechanical ventilation as
shown in Fig. 1.

Table 1 showed that there were no significant differ-
ences observed in demographic data and characteristics
between the NIV and HENC groups.

Vital signs, arterial blood gases, and SOFA score were
recorded at baseline and 4 h in both groups, but after
24 h, the data was recorded in all NIV group and only
succeeded patients in HENC group (22 patients). There
were no significant differences between both studied

Total no.=40

Failed Succeded
10 (25%) 30 (75%)
switched to switched
HFNC directly to IMV
0 (0%) 10 (100%)

Fig. 1 Flowchart for treatment outcome in NIV and HFNC
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groups regarding vital signs, SOFA score, and PiO,/
FiO,%, while regarding the arterial blood gases param-
eters, the improvement was faster in NIV group in
Table 2.

In Table 3, treatment failure rate was lower in the
NIV group compared to the HENC, although this dif-
ference did not reach statistical significance (p=0.061),
and circulatory failure was a significant cause of failure
in NIV group. As regards the mortality rate between
both groups, it was nearly the same. There was also a
high statistical significance regarding duration of device
application and total hospital stay between both groups,
as NIV group had longer duration of device application
and longer hospital stay. Also, number of patients who
had complications on NIV (five patients) was higher than
those on HENC (0 patient) (p 0.065) but not reaching sta-
tistical significance. Psychosis exhibited a notably higher
incidence rate among patients in the NIV group com-
pared to those in the HFNC group (p 0.040).

In Table 4, in the univariate analysis, several factors
showed significant associations with the outcome. These
include hypertension (HTN) (p=0.007), baseline and 4-h
SOFA score>2 (p=0.016, 0.000) respectively, 4-h res-
piratory rate>24 (p=0.000), heart rate>95 (p=0.000),
pCO2>58 (p=0.001), PaO2/FiO2%< =171 (p=0.000),
duration of device application< =5 h (p=0.000), and
oxygen flow rate>35 (p=0.028). These results indicate
that these variables may play a significant role in predict-
ing the outcome. In the multivariate analysis, baseline
only PaO2/FiO2%< =171 at 4 h (»p=0.000) remained
significant predictor, while other variables did not show

HFNC

Total no.=40
- J
Failed Succeded
18 (45%) 22 (55%)
switched to switched
NIV directly to IMV
10 (55.6%) 8 (44.4%)
switched to
IMV after NIV
2 (20%)
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Table 1 Comparison between NIV and HFNC groups regarding demographic data and characteristics of both groups
NIV group HFNC group Test value P-value Sig.
No. =40 No. =40

Age Mean + SD 65.13 £ 897 6238 +9.04 1.366° 0.176 NS
Range 51-85 43-73

Gender Female 7 (17.5%) 1(27.5%) 1.147° 0.284 NS
Male 33 (82.5%) 29 (72.5%)

Co-morbidities No 16 (40.0%) 12 (30.0%) 0.879° 0.348 NS
Yes 24 (60.0%) 28 (70.0%)
DM 15 (37.5%) 9 (22.5%) 2.143° 0.143 NS
HTN 14 (35.0%) 17 (42.5%) 0474° 0491 NS
ISHD 3 (7.5%) 3(7.5%) 0.000° 1.000 NS
AF 4(10.0%) 2 (5.0%) 0.721° 0.396 NS
HF 3(7.5%) 6 (15.0%) 1.1278 0.288 NS
CKD 2 (5.0%) 2 (5.0%) 0.000° 1.000 NS

Type of smoking Shisha 1(2.5%) 2 (5.0%)
Cigarettes 32 (80.0%) 29 (72.5%) 0.731° 0.694 NS
Biomass 7 (17.5%) 9 (22.5%)

Smoking pack year Median (IQR) 60 (40 - 80) 46 (40 - 80) -0.989¢ 0322 NS
Range 20-200 20-100

Previous hospital admission 21 (52.5%) 21 (52.5%) 0.000° 1.000 NS

Number of previous hospital admission No 19(47.5%) 19(47.5%) 0.865° 0352 NS
Once 8(38.1%) 1(52.4%)
Multiple 13 (61.9%) 10 (47.6%)

Previous ICU admission 16 (40.0%) 8 (20.0%) 3.810° 0.051 NS

LTOT 11(27.5%) 6 (15.0%) 1.867° 0.172 NS

Data are presented as mean * standard deviation, median (inter quartile range), no (%), or %. p-value > 0.05, non significant; p-value < 0.05, significant; p-value< 0.01,

highly significant

DM Diabetes mellites, HTN Hypertension, ISHD Ischemic heart disease, AF Atrial fibrillation, HF Heart failure, CKD Chronic kidney disease, N/V Non invasive ventilation,

HFNC High-flow nasal cannula, ICU Intensive care unit, LTOT Long-term oxygen therapy

2 Chi-square test
® Independent t-test
€ Mann-Whitney test

significant associations with the outcome in the multi-
variate analysis.

In Fig. 2, the Kaplan—Meier curve analysis for cumula-
tive survival rate showed comparable outcomes between
the NIV and HFNC groups, with no statistically signifi-
cant difference observed. Both groups had similar mean
total hospital stays, suggesting similar overall mortality
rates. The log-rank test further confirmed the lack of sta-
tistical significance between the two groups, indicating
that the choice of ventilatory support did not significantly
impact mortality outcomes in this study population.

Discussion

Nowadays, NIV is on the top of interventions in order
to manage respiratory failure caused by COPD. How-
ever, NIV intolerance, however, is prevalent, as well
as elevated intubation rates and overall mortality [15].
In contrast, HFNC is a new method of oxygen therapy

with a high tolerance profile. However, many literatures
on HENC have excluded patients with ARF and hyper-
capnia [16].

So, our study investigated the outcome of using HFNC
versus NIV for COPD patients with AHRF, and it was
found that treatment failure rate was 25% in NIV versus
45% in HENC, but this difference did not reach a signifi-
cant statistical level (p=0.061), and by reviewing other
literatures on this topic, it was found that treatment
failure was also higher in HFNC (56%, 38.6%) than NIV
(41%, 11.4%) respectively as mentioned in both retro-
spective studies of Koga et al. and Wang et al. [17, 18].

In contrast to the above mentioned studies, Sun et al.
demonstrated a reduced treatment failure rate in the
HENC cohort relative to NIV. However, all of the above
mentioned studies and ours did not reach statistical sig-
nificance except that of Wang et al., so up until now, no
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Table 2 Comparison between NIV and HFNC groups regarding vital signs, SOFA score, and arterial blood gases at baseline, 4 h, and
24 h among the studied patients

NIV group HFNC group Test value p-value Sig
No.=40 No.=40
Respiratory rate
Baseline Mean +SD 25.68+2.10 26.45+2.66 —1.445° 0.152 NS
4h Mean+SD 24.05+2.73 24.80+3.15 -1.118° 0.267 NS
24 h Mean+SD 2141+£3.25 2125241 01772 0.86 NS
Repeated measures ANOVA F 4050.778 2476.708
p-value 0.000 0.000
Heart rate
Baseline Mean+SD 102.38+10.31 98.00+9.73 1.952° 0.055 NS
4h Mean+SD 97.63+943 96.25+10.07 0.625° 0.534 NS
24 h Mean=+SD 88.97+877 86.88+5.44 0.877° 0.385 NS
Repeated measures ANOVA F 5778.076 3031.818
p-value 0.000 0.000
MAP
Baseline Mean+SD 90.83+9.72 90.25+1141 0.246% 0.806 NS
4h Mean+SD 87.11+£10.20 84.42+7.71 1317° 0.192 NS
24h Mean=+SD 8741+6.58 88.08+6.34 —0.340° 0.735 NS
Repeated measures ANOVA F 4.009 0.563
p-value 0.032 0.501
SOFA score
Baseline Mean+SD 3(2-3) 2(2-3) —1.340b 0.18 NS
4h Mean+SD 2(2-3) 25(2-3) —0.556° 0578 NS
24h Mean=+SD 2(2-3) 2(2-2.5) —0.046b 0.963 NS
Friedman test 2 7.143 2.000
p-value 0.028 0.368
PH
Baseline Mean+SD 7.29+0.07 7.31£0.08 -1.5172 0.133 NS
4h Mean+SD 7.34+0.06 7.31+£0.09 1.997° 0.049 S
24h Mean+SD 7.40+0.06 740+0.06 0.108% 0914 NS
Repeated measures ANOVA F 1,014,378 165,869.78
p-value 0.000 0.000
co2
Baseline Mean=SD 84.03+15.51 65.88+ 1342 5.597° 0 HS
4h Mean+SD 74.92+1529 69.70+19.24 1311° 0.194 NS
24 h Mean+SD 6347+11.88 5713+15.14 1.589° 0.119 NS
Repeated measures ANOVA F 1186.633 372794
p-value 0.000 0.000
PiO2/Fi02%
Baseline Median (IQR) 177.5(121.5-246) 190 (141.5-237) -0.529° 0.597 NS
4h Median (IQR) 205 (171-242) 1955 (120.5-233) -0933° 0351 NS
24 h Median (IQR) 220 (185-261) 236 (176-238.5) -0.526° 0.599 NS
Friedman test x2 15.168 2625
p-value 0.000 0.269

Data are presented as mean + standard deviation, median (interquartile range), no (%), or %. p-value > 0.05, nonsignificant; p-value < 0.05, significant; p-value <0.01,
highly significant

MAP Mean arterial pressure, SOFA Sequential Organ Failure Assessment

2 Independent t-test

b Mann-Whitney test
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Table 3 Comparison between NIV and HFNC groups regarding duration of device application and outcome among the studied

patients
NIV group HFNC group Test value p-value Sig
No.=40 No.=40

Treatment failure 10 (25.0%) 18 (45.0%) 3516° 0.061 NS

Mechanical ventilation 10 (25.0%) 10 (25.0%) 0.000° 1.000 NS

Treatment switch 0 10 10 0 HS

Treatment failure cause Hypoxia 4(10.0%) 8 (20.0%) 1.569° 0.210 NS
Hypercapnia 8 (20.0%) 16 (40.0%) 3.810° 0.051 NS
Circulatory failure 5(12.5%) 0 (0.0%) 53337 0.021 S

mortality 4(10.0%) 6 (15.0%) 0457° 0.499 NS

Duration of device Median (IQR) 72 (24-96) 8.5 (4-48) —~3667° 0.000 HS

Application (h) Range 2-336 4-96

Complications Yes 5(12.5%) 0 (0%) 341 0.065 NS
Pneumothorax 1(2.5%) 0 (0.0%) 1.013° 0314 NS
Psychosis 4(10.0%) 0 (0.0%) 4211° 0.040 S
Nasal facial skin breakdown 0 (0.0%) 0 (0.0%) - - -

ICU stay (days) Median (IQR) 7 (6-10) 7 (4.5-9) —1.647° 0.100 NS
Range 2-21 2-16

Total hospital stays (days) Median (IQR) 13.5(10-15) 10 (7-14) —2241° 0.025 S
Range 6-28 6-30

ICU Intensive care unit

p-value > 0.05, nonsignificant, p-value <0.05, significant; p-value <0.01, highly significant

2 Chi-square test
bMann-Whitney test

Table 4 Univariate and multivariate logistic regression analysis to assess predictors of treatment failure among HFNC group

Univariate Multivariate
p-value Odds ratio (OR) 95% ClI for OR p-value Odds ratio (OR) 95% CI for OR
Lower Upper Lower Upper
HTN 0.007 6.800 1.680 27.522 - - - -
Baseline SOFA score>2 0.016 5333 1373 20.712
4h Respiratory rate>24  0.000 15.750 3.336 74.350 - - - -
Heart rate >95 0.000 35.000 5617  218.106 - - - -
SOFA score>?2 0.000 36.000 5798 223544 - - - -
PCO2>58 0.001 21333 3730 122017 - - - -
PaO2/Fi02%< =171  0.000 80.000 10.122 632260  0.000 80.000 10.122  632.260
Duration of device application < =5 (h) 0.000 36.000 5798 223544 - - - -
Oxygen flow rate > 35 0.028 6.667 1.227 36.226 - - - -

HTN Hypertension, SOFA Sequential Organ Failure Assessment

device of them showed superiority in management of
COPD with AHRF [18, 19].

Our study observed no significant differences in demo-
graphics and baseline characteristics between the NIV
and HENC groups. These findings resonate with the con-
ducted research by Lee et al., who reported no baseline

characteristic difference between the two groups, and
this is considered as point of strength in our study to
avoid any confounding factor that might affect the out-
come of any of both devices [20].

A total of 80% were either current or ex-smokers with
an average of 50 pack-years, closely resembling the study
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Fig. 2 Kaplan-Meier curve analysis for cumulative survival rate

done by Sun et al, where 61.4% of the studied patients
were either current or ex-smokers [19]; these findings
correlate with Kohansal et al., who reported that individ-
uals who smoke cigarettes experience a greater incidence
of respiratory symptoms and lung function abnormali-
ties, exhibit a more rapid annual decrease in FEV1, and
have a higher mortality rate from COPD compared to
non-smokers [21]. Also, hypertension was the most com-
mon comorbidity, observed in both our study (38.8%)
and theirs (56.1%) [19]. This finding aligns with the lat-
est COPD guidelines, which suggest that hypertension is
likely the most prevalent comorbidity in COPD and may
affect prognosis [22].

Analysis of vital data parameters attained no statis-
tically significant differences between the HFNC and
NIV groups 4- and 24-h post-treatment. These results
are consistent with the study conducted by Cortegiani
et al, who compared HENC versus NIV as initial ven-
tilatory strategy during COPD exacerbation in a non-
inferiority randomized multicentric trial, and reported
that no differences in vital data parameters were found
between both groups after 2- and 6-h post-treatment. It
also agrees with the study carried out by Sun et al., who
reported no significant differences between the two
groups in terms of respiratory rate 24-h post-treatment
[19, 23].

Additionally, analysis of respiratory parameters
revealed no substantial differences in pH, PaCO2, or
PaO2/FiO2 between HENC group and NIV group after 4

and 24 h. These findings agree with the study conducted
by Lee et al. who reported similar improvement in both
groups with no significant differences in respiratory
parameters after 6- and 24-h post-treatment, but in con-
trary to Lee et al., this study showed faster improvement
in respiratory parameter after 4 h in NIV in comparison
to HENC [20].

In our study, the HFNC group exhibited a shorter
duration of device application along with shorter total
hospital stay; these findings corroborate the results of
the retrospective study performed by Wang et al., who
found that HENC also was substantially related to shorter
length of ICU stay, hospital stay, and total ventilation
days than NIV, despite exhibiting more treatment failure
in our study and theirs [18].

In our study, complications in the NIV group occurred
at twice the rate compared to the HENC group. This
agrees with Sun et al who observed a higher rate of
complications in the NIV group compared to the HFNC
group. Notably, nasal facial breakdown was the most
common complication in their study, whereas psychosis
was more prevalent in ours. This may be explained by the
diversity in the study population between both studies
[19].

In our study, treatment failure was mainly linked to
hypoxia, hypercapnia, and circulatory failure. Notably,
there was no statistical significance between the two
groups regarding hypoxia and hypercapnia as causes of
treatment failure, mirroring the observations of Sun et
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al. who also noted no distinction in respiratory distress,
hypoxemia, and carbon dioxide retention between the
two groups. However, in our study, hypercapnia signifi-
cantly contributed to treatment failure in NIV group,
though it is not reaching statistical significance [19].

Additionally, in our study, circulatory failure emerged
as a significant contributing factor, particularly affect-
ing the NIV group more than the HFNC group; this
finding is consistent with the pilot randomized con-
trolled trial conducted by Jing et al., comparing effect
of HFNC and NIV in hypercapnic COPD patients, and
this can be explained that blood pressure decreased
significantly after using NIV but not significantly after
using HFNC, and this is due to the impact of NIV on
affecting venous return than HENC [24].

Mortality rates were nearly equivalent between the
two modalities. Therefore, our study was maintain-
ing consistency with the findings of the meta-analysis
performed by Liu et al, who reported no significant
differences in mortality outcomes between the two
modalities. Also, Wang et al., reported that the 30-day
mortality and 90-day mortality rates for the HFNC and
NIV groups were nearly equivalent [18, 25].

Also, the previous nonstatistically significant dif-
ference in mortality was confirmed by Kaplan—Meier
curve analysis which revealed comparable cumula-
tive survival rates, indicating no significant distinction
between both treatment modalities (log-rank test 2.265,
p=0.132).

Our study identified several predictors of treatment
failure with HFNC therapy through performing uni-
variable and multivariable logistic regression analyses.
The univariate analysis of the HENC group unveiled a
number of factors that exhibited statistically significant
correlations with the outcome. These include hyper-
tension (HTN) (p=0.007), baseline and 4-h SOFA
score>2 (p=0.016, 0.000) respectively, 4-h respiratory
rate > 24 (p=0.000), heart rate >95 (p=0.000), pCO2>58
(»p=0.001), PaO2/FiO2%< =171 (p=0.000), duration
of device application<=5 h (p=0.000), and oxygen
flow rate>35 (p=0.028). According to these findings,
these variables might have a substantial impact on the
outcome prediction. In the multivariate analysis, only
PaO2/FiO2% < =171 at 4 h (p=0.000) remained signifi-
cant predictor, while other variables did not show sig-
nificant associations with the outcome in the multivariate
analysis.

In contrary to our findings, none of the above fac-
tors was significant in the univariable logistic regression
analyses of the study conducted by Wang et al., who only
exhibited NT-proBNP as the sole significant determinant
of HENC failure in the univariate analysis, a variable that
was omitted from our analysis [18].
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Limitations

Initially, the study was not multicentric hindering
larger and more variable sample size with relatively
brief duration. Additionally, the decision in the study to
start with NIV or HFNC was made on a clinical basis,
raising the possibility of selection bias. However, it is
worth noting that there were no statistically significant
differences in baseline characteristics between the two
groups, so this factor did not impact the effectiveness
of either device.

Conclusion

Both modalities NIV and HENC were effective for
treating COPD with AHRF. However, NIV group was
significantly superior than HFNC along with appar-
ently faster improvement in ventilatory and respiratory
status especially in high CO2 level while less complica-
tions and duration of hospital stay in HFNC with no
difference in mortality in both groups.

Abbreviation
HFNC  High-flow nasal cannula oxygen therapy
NIV Noninvasive ventilation
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