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Abstract

comfort and clinical outcome.

Background: Oxygen therapy is essential in the management of patients with respiratory problem, including after
endotracheal extubation. Conventional oxygen devices may be inadequate in patients requiring high inspiratory
flow. HFNC has a growing place in the repertoire of respiratory therapies. The purpose of this study was to
compare the efficiency, tolerability, and outcome of HFNC in patients with respiratory failure and post-mechanical
ventilation patients in comparison to NIV and conventional oxygen devices.

Results: In case of respiratory failure patients, there was non-significant statistical difference between HFNC,
conventional oxygen therapy and NIV, regarding the difference in ABGs, vital data, and dyspnea scores, at
successive time points, except for PO2 after 30 min in patients received NIV, which was significantly higher. There
was non-significant statistical difference between the three mentioned modalities of oxygen therapy regarding

In case of post-extubation patients, there was non-significant statistical difference between the HFNC and
conventional oxygen therapy regarding clinical parameters, comfort and outcome.

Conclusions: HFNC is comparable to conventional oxygen therapy in respiratory failure and post-extubation
patients. HFNC is comparable to NIV in respiratory failure patients.

Background
Respiratory failure is a condition in which the respiratory
system fails in one or both of its gas-exchanging func-
tions—i.e., oxygenation of, and carbon dioxide elimination
from, mixed venous (pulmonary arterial) blood [1].
Administration of oxygen is an essential support meas-
ure to maintain proper tissue oxygenation in patients
with acute respiratory failure [2].
Oxygen therapy can be delivered—depending on the
severity of the patient’s respiratory distress—during
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either unassisted (via nasal cannulas or facemasks) or
assisted breathing with non-invasive or invasive mechan-
ical ventilation [3].

Oxygen therapy is essential in the management of pa-
tients who have a respiratory problem, including after
endotracheal extubation. Oxygen supply via face mask
with bag is routinely used in these patients, but this
method may be inadequate in some patients, especially if
they require a high inspiratory flow [4].

Oxygen delivery via high-flow nasal cannula (HENC)
has a growing place in the repertoire of respiratory ther-
apies available in the intensive care environment [5].
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HENC is a new technological device in a high-flow
oxygen system that consists of an air-oxygen blender,
which allows from 0.21 to 1.00 FIO,and which generates
a gas flow of up to 55 L/min, and a heated humidifica-
tion system [6].

The beneficial effects of HFNC have been widely re-
ported: heated humidification during HFNC improves
patient comfort [7]; flushing of anatomical dead space
reduces CO, level [8]; and the expiratory resistance pro-
duced by the continuous high flow causes a low level of
positive oropharyngeal airway pressure [9].

HENC has been evaluated in many groups, including
healthy subjects, patients with acute respiratory failure,
and patients recovering from post-cardiac surgery. Extu-
bated patients will need a high inspiratory flow and ad-
equate oxygen supplementation, so after extubation, a
high flow of oxygen may be necessary to compensate for
the work of breathing; thus, HENC may have a role in
this situation [10].

Methods

This was a prospective study conducted upon 115 pa-
tients at the Respiratory Intensive Care Unit of a tertiary
Chest Hospital in the period between June 2015 and
September 2018.

The patients were classified into two groups; group A
included 69 patients with respiratory failure not candi-
date for intubation and invasive mechanical ventilation
and were assigned to receive either HFNC (The Opti-
flow™ system, Fisher and Paykel Healthcare Limited,
Auckland, New Zealand), conventional oxygen therapy
or non-invasive mechanical ventilation, equally allocated,
23 patients to each subgroup. Group B included 46 extu-
bated post-mechanical ventilation patients and were
assigned to receive either HFNC or conventional oxygen
therapy, equally allocated, 23 patients to each subgroup.
Allocation to each subgroup was done by simple
randomization using random allocation software.

Patients fulfilling the criteria for immediate mechan-
ical ventilation were excluded form group A. Patients
who failed weaning in the same admission were ex-
cluded from group B.

All patients were subjected to the following:

1. Detailed medical history taking and clinical
examination.

2. Routine laboratory investigations, plain chest X-ray
postero—anterior view and electrocardiography.

3. Serial arterial blood gases:

e For group A: at baseline, 30 min and 120 min
following the application of oxygen intervention and
at the end of first day of oxygen intervention.
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e For group B: at baseline, 30 min, 120 min, and 48 h
after extubation, where at 48 h, the patient is
considered successfully weaned from mechanical
ventilation.

4. Serial subjective assessments of patients:

a. Patient’s comfort by direct “yes” or “no” answer.

b. Borg dyspnea scale [11]: at baseline, 30 min, 120
min, and end of day of oxygen intervention for
group A and at baseline, 30 min, 120 min, and
48 hours after extubation for group B.

5. Serial objective assessments of patients:

a. Vital data: blood pressure, pulse and respiratory
rate.

b. Respiratory Distress Observation Scale (RDOS)
[12] at baseline, 30 min, 120 min, and end of
day of oxygen intervention for group A and at
baseline, 30 min, 120 min, and 48 h after
extubation for group B.

c. Several demographic data: the need for
intubation and mechanical ventilation, days on
mechanical ventilation, duration of ICU stay,
morbidity

6. The outcome: mortality or improvement and
discharge.

Statistical analysis

The collected data was revised, coded, tabulated and
introduced to a personal computer (PC) using Statis-
tical package for Social Science (IBM Corp. Released
2011. IBM SPSS Statistics for Windows, Version 20.0.
Armonk, NY: IBM Corp.). Data was presented and
suitable analysis was done according to the type of
data obtained for each parameter. Descriptive statis-
tics were described as mean, standard deviation (+SD)
and range for parametric numerical data, and
Frequency and percentage of non-numerical data.
Analytical statistics described as Student’s ¢ test used
to assess the statistical significance of the difference
between two study group means, ANOVA test used
to assess the statistical significance of the difference
between more than two study group means, correl-
ation analysis to assess the strength of association
between two quantitative variables. The correlation
coefficient denoted symbolically “r” defines the
strength and direction of the linear relationship be-
tween two variables, and chi-square test used to
examine the relationship between two qualitative vari-
ables. The results were considered to be statistically
significant at a p value less than 0.05, highly signifi-
cant at a p value less than 0.01, and insignificant at a
p value more than 0.05.
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Table 1 Demographic and clinical characteristics in group A
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N Min. Max. Mean sD
Age 69 18 86 54.12 18.46
N %
Gender Male 34 49.3%
Female 35 50.7%
Total 69 100%
Diagnosis N %
COPD 18 26.1%
Pneumonia 16 23.2%
Interstitial lung disease 12 17.4%
Bronchiectasis 6 8.7%
Tuberculosis 4 5.8%
Obese hypoventilation 3 4.3%
Pleural effusion 3 4.3%
Pulmonary embolism 3 4.3%
Bronchial asthma 1 1.4%
Kyphoscoliosis 1 1.4%
Lung abscess 1 1.4%
Pulmonary edema 1 14%
Type of lung disease Restrictive 39 56.5%
Obstructive 30 43.5%
Type of respiratory failure Type | 32 46.4%
Type Il 37 53.6%
Comorbidity N %
Hypertension 15 21.7%
Diabetes 14 20.3%
Ischemic heart disease 7 10.1%
Cor-pulmonale 7 10.1%
DVT 4 5.8%
Renal impairment 3 4.3%
Chronic liver disease 3 4.3%
Heart failure 1 14%
Rheumatoid arthritis 1 14%
Cancer 1 1.4%
Min Max. Mean sD
Days of mechanical ventilation 1 19 337 3.85
Days of ICU stay 2 24 6.86 457
Mechanical ventilation Yes 27 39.1%
No 42 60.9%
Cause of discharge Death 21 304%
Improvement 48 69.6%

N Number, Min Minimum, Max Maximum, SD Standard deviation, COPD Chronic obstructive pulmonary disease, DVT Deep venous thrombosis
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Results

Sixty-nine patients were enrolled in group A; their
demographic and clinical characteristics are shown in
(Table 1).

In group A, regarding the difference in ABGs, vial
data, RDOS, and Borg dyspnea scale across the three
subgroups, there was non-significant statistical differ-
ence between the HFNC, conventional oxygen ther-
apy, and NIV subgroups at successive time points,
except for PO2 after 30 min in the NIV subgroup,
which was significantly higher than the HFNC and
conventional subgroups, but it is worth mentioning,
that this statistically significant difference was not de-
tected after 120 min and 24 h of therapy (Fig. 1).
There was statistically significant difference regarding
PCOs between NIV and conventional subgroups, be-
ing higher in the NIV subgroup, but this difference
was observed at the start of the oxygen therapy as
well as after 30 min, 120 min, and 24 h from therapy
(Tables 2, 3, and 4). (Figs. 2, 3 and 4).

Regarding the tolerability and outcome in group A,
there was non-significant statistical difference be-
tween the HFNC, conventional oxygen therapy and
NIV subgroups in comfort, intubation, duration of
mechanical ventilation, duration of ICU stay, and
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Forty-six patients were enrolled in group B; their
demographic and clinical characteristics are shown in
(Table 5).

In group B, regarding the difference in ABGs, vial
data, RDOS, and Borg dyspnea scale across the sub-
groups, there was non-significant statistical difference
between the HFNC and conventional oxygen therapy
subgroups as regards all ABG parameters (pH, PCO2,
PO2, HCO3, Be, and O2Sat), respiratory rate, blood
pressure, pulse rate, RDOS, and Borg scale after 30
min, 120 min, and 48 h of starting oxygen therapy
(Table 6, 7, and 8).

Regarding the tolerability and outcome in group B,
there was non-significant statistical difference be-
tween the HFNC and conventional oxygen therapy
in comfort, re-intubation, duration of mechanical
ventilation, duration of ICU stay, and mortality
(Table 5).

In comparison of both HFNC subgroups between
group A and B, as regards the ABGs, vital data,
RDOS, and Borg dyspnea scale, there was statistically
significant difference regarding respiratory rate, RDOS
and Borg scale at start of oxygen therapy as well as,
after 30 min, 120 min, and at end of follow-up period
of oxygen therapy, being higher in group A. There

mortality. was non-significant statistical difference regarding
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Fig. 1 Comparison between different subgroups of groups A as regards PO2 after 30 min of oxygen therapy
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Table 2 Comparison between different subgroups of groups A
as regards laboratory investigations, vital data, and clinical
scores after 30 min of oxygen therapy
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Table 4 Comparison between different subgroups of groups A
as regards laboratory investigations, vital data, and clinical
scores after 24 h of oxygen therapy

HFNC Conventional NIV F* p HFNC Conventional NIV F* p

Mean SD Mean SD Mean SD value Mean SD Mean SD Mean SD value
pH 739 10 7.38 07 722 59 1744 0.183 pH 7.39 .08 740 07 7.36 .09 1515 0227
pCO2 5530 2398 4626° 2027 6352° 2597 3098 0052 pCO2 5543 2391 4570° 1717 6143° 2167 3258 0045
pO2 66.70° 2148 60.87° 1317 89.17° 5840 3810 0027 p0O2 6483 1171 73.00 3260 7100 1915 0800 0454
HCO3 3130 915 2761 852 3309 1063 2001 0.143 HCO3 3135 1090 2722 913 3265 923 1933 0153
Be 6.47 841 268 717 6.51 935 1594 0211 Be 740 1073 255 8.85 6.51 779 1812 0171
SPO2 8904 1066 8852 5.95 91.17 803 0638 0531 SPO2 9109 414 9004 922 9148 425 0316 0.730
pulse 10796 2220 10896 1509 10278 1688 0.753 0475 pulse 10130 1756 106.13 1545 10174 1639 0603 0.550
SBP 12000 1758 11739 1544 11739 1685 0.188 0.829 SBP 11978 1898 12217 2022 11913 1164 019 0.823
DBP 7500 1270 7217 1126 7391 1234 0318 0.728 DBP 7304 1213 7391 1196 7783 902 1205 0306
RR 3348 511 3048 578 3009 791 1946 0.151 RR 3196 643 3048 652 2926 721 0925 0401
RDOS 561 293 461 2.02 4.70 201 1266 0.289 RDOS 443 307 426 3.51 4.00 280 0112 0.8%
Borg 465 237 487 280 470 230  .049 0953 Borg 3385 317 357 355 287 238 0618 0542

*One-way ANOVA test (a, b post hoc test)

ABG parameters, blood pressure, and pulse rate after
30 min, 120 min, and at end of follow-up period of
oxygen therapy (Table 9).

Regarding tolerability and outcome in both HFNC
subgroups between group A and B, there was non-
significant  statistical difference between both
subgroups in comfort, intubation, and mechanical
ventilation, duration of mechanical ventilation,
duration of ICU stay, and mortality (Table 10).

Table 3 Comparison between different subgroups of groups A
as regards laboratory investigations, vital data, and clinical
scores after 120 min of oxygen therapy

HFNC Conventional NIV F* p

Mean SD Mean SD Mean SD value
pH 741 .08 740 06 7.37 09 1690 0.192
pCO2 5252 1917 47.13% 1596 6322° 2407 3849 0026
pO2 7026 1462 7004 2371 7970 3269 1.136 0327
HCO3 3126 989 2809 9.23 3409 997 2202 0119
Be 7.10 989 341 8.74 7.79 923 1478 0236
SPO2 9278 344 9057 521 9278 400 2057 0136
pulse 10591 2125 10700 1603 99.04 1754 1264 0.289
SBP 11870 1714 11870 1842 11609 1234 0.199 0.820
DBP 7283 1355 7304 1259 7435 945 0.108 0898
RR 3204 489 2939 5.90 3022 712 1161 0320
RDOS 4.00 154 365 1.87 3.74 198 0231 0795
Borg 357 120 328 153 343 165 0213 0809

*One-way ANOVA test (a, b post hoc test)

*One-way ANOVA test (a, b post hoc test)

Discussion

The aim of this study was to compare the efficiency,
tolerability, and outcome of oxygen therapy using
HENC in patients with acute respiratory failure and
post-mechanical ventilation patients in comparison
to NIV and conventional oxygen devices. To achieve
this aim, the study enrolled two groups, group A
consists of 69 respiratory failure patients assigned to
receive either; HFNC, conventional oxygen therapy
or NIV (23 patients each) , and group B consists of
46 post-extubation patients assigned to receive ei-
ther HENC or conventional oxygen therapy (23 pa-
tients each).

The current study proved that HFNC has compar-
able efficiency versus conventional oxygen devices
and NIV in respiratory failure patients. In group A,
regarding the difference in ABGs, vial data, RDOS
and Borg dyspnea scale across the three subgroups,
there was non-significant statistical difference be-
tween the HFNC, conventional oxygen therapy, and
NIV subgroups at successive time points, except for
PO2 after 30 min in the NIV subgroup, which was
significantly higher than the HFNC and conventional
subgroups. These results were in agreement with
Schwabbauer et al. (2014) [13] where they compared
the short-term effects of oxygen therapy via a HENC
in comparison to NIV and standard treatment. In
Schwabbauer et al. [13] study, PO2 with NIV was
significantly higher than PO2 with HENC after 30
min of oxygen therapy. On the other hand, the re-
sults in the current study were partially consistent
with Rittayami et al. (2015) [14], where they
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investigated the effects of HENC in terms of physio-
logic, adverse events, and hospitalization rate com-
pared with conventional oxygen therapy in subjects
with acute dyspnea and hypoxemia. Similar to the
current study, Rittayami et al. (2015) [14] found no
statistical significant difference between both HFNC
and conventional oxygen groups regarding blood
pressure and PO2. Meanwhile, they found that re-
spiratory rate at 30 min and heart rate at end of
study as well as the dyspnea score at end of study
period were significantly less in the HFNC than the
conventional group. However, the study by Rittayami
et al. (2015) [14] was conducted in the emergency
department rather than the ICU with the trial period
over 60 min only. Meanwhile, the results in the
current study were comparable to Lemiale et al
(2015) [15], where they studied the effects of a two-
hour trial of HENC versus Venturi mask in immuno-
compromised patients with hypoxemic acute
respiratory failure. They found no significant differ-
ence in heart rate, respiratory rate, or dyspnea score
between the two study groups.

The current study proved that HFNC has compar-
able tolerability as well as similar clinical outcome
versus conventional oxygen devices and NIV in re-
spiratory failure patients. In group A, there was non-

significant statistical difference between the HENC,
conventional oxygen therapy, and NIV subgroups in
comfort, intubation, duration of mechanical ventila-
tion, duration of ICU stay, and mortality. However,
Rittayami et al. (2015) [14], the aforementioned
study, found significant better comfort with HFNC
as compared to the conventional oxygen therapy.
But it is worth mentioning that the study by Rit-
tayami et al. (2015) [14] conducted a short period of
60 min trials of oxygen therapy. Meanwhile, the pre-
viously mentioned study by Schwabbauer et al
(2014) [13] found better comfort with HFNC as
compared with NIV, but the oxygen therapy trials
were conducted over a 30-min period and recruited
type I respiratory failure patients only. On the other
hand, the results of the current study were in agree-
ment with Lemiale et al. (2015) [15] the aforemen-
tioned study, where there was no significant
difference between the HFNC and Venturi mask
groups regarding the need for mechanical ventilation
during the study period.

The current study proved that HFNC has compar-
able efficiency versus conventional oxygen devices in
post-extubation patients. In group B, regarding the
difference in ABGs, vial data, RDOS, and Borg dys-
pnea scale across the subgroups, there was non-
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Table 5 Demographic and clinical characteristics in group B

N Min. Max. Mean SD

Age 46 9 82 6063 13.56
N %

Gender Male 38 82.6%

Female 8 17.4%

Total 46 100%
Diagnosis N %
COPD 21 45.7%
Pleural effusion 6 13.0%
Bronchiectasis 4 8.7%
Pneumonia 3 6.5%
Interstitial lung disease 3 6.5%
Bronchial asthma 2 4.3%
Pneumothorax 2 4.3%
Obese hypoventilation 1 2.2%
Tuberculosis 1 22%
Lung abscess 1 22%
Pulmonary edema 1 2.2%
Type of lung disease Restrictive 17 37.0%

Obstructive 29 63.0%
Type of respiratory failure Type 1 10 21.7%

Type 2 36 78.3%
Comorbidity N %
Hypertension 12 26.1%
Ischemic heart disease 10 21.7%
Diabetes 8 17.4%
Corpulmonale 5 10.9%
Heart failure 2 4.3%
Renal impairment 2 4.3%
Chronic liver disease 1 22%

Min. Max. Mean SD

Days of mechanical ventilation 1 26 404 458
Days of ICU stay 3 29 822 513
Mechanical ventilation Yes 10 21.7%

No 36 78.3%
Cause of discharge Death 8 17.4%

Improve 38 82.6%

N Number, Min Minimum, Max Maximum, SD Standard deviation, COPD
Chronic obstructive lung disease

significant statistical difference between the HFNC
and conventional oxygen therapy subgroups as
regards all ABG parameters, respiratory rate, blood
pressure, pulse rate, RDOS, and Borg scale after 30
min, 120 min, and 24 h of starting oxygen therapy.
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Table 6 Comparison between different subgroups of groups B
as regards laboratory investigations, vital data, and clinical
scores after 30 min of oxygen therapy

HFNC Conventional s p

Mean SD Mean sD value
pH 743 07 740 .08 1212 0232
pCO2 5265 11.19 50.96 17.06 0.399 0.692
p0O2 63.83 11.34 79.26 40.89 1.744 0.093
HCO3 3339 5.21 30.96 8.06 1217 0.231
Be 941 518 7.08 7.88 1.186 0.243
SPO2 9143 340 91.83 537 0.296 0.769
pulse 102.04 15.64 105.83 17.01 0.785 0437
SBP 120.87 15.64 121.74 16.14 0.186 0.854
DBP 7391 11.18 74.78 11.23 0.263 0.794
RR 28.09 411 28.57 5.26 0.343 0.733
RDOS 3.26 1.29 3.70 1.72 0.972 0337
Borg 291 1.35 291 1.90 0.000 1.000

aStudent’s t test

These results were in agreement with the study by
Fernandez et al. (2017) [16], where they conducted
a trial in patients who passed a spontaneous breath-
ing trial to be assigned to receive HENC or conven-
tional oxygen for 24 h after extubation. Fernandez
et al. (2017) [16] observed no significant difference
in oxygenation, respiratory acidosis, or respiratory
rate between the two groups. Rittayami et al. (2014)
[17] compared the short-term benefit of HENC with

Table 7 Comparison between different subgroups of groups B
as regards laboratory investigations, vital data, and clinical
scores after 120 min of oxygen therapy

HFNC Conventional t p

Mean sD Mean sD value
pH 744 07 740 06 1.792 0.080
pCO2 50.78 11.00 50.83 15.58 0.011 0.991
p0O2 64.39 9.50 71.13 22.12 1.342 0.190
HCO3 33.09 495 3013 7.68 1.552 0.129
Be 8.88 462 579 6.91 1.787 0.082
SPO2 9222 3.57 9222 427 0.000 1.000
pulse 99.65 15.59 104.65 15.15 1.103 0276
SBP 120.87 14.82 12217 1347 0312 0.756
DBP 7391 11.28 7522 8.98 0434 0.666
RR 2648 3.76 27.04 593 0.386 0.701
RDOS 248 95 257 141 0.246 0.807
Borg 1.63 91 217 1.07 1.855 0.070

Student’s t test
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Table 8 Comparison between different subgroups of groups B
as regards laboratory investigations, vital data, and clinical
scores after 48 h of oxygen therapy

HFNC Conventional # p

Mean SD Mean sD value
pH 740 08 741 07 0414 0.681
pCO2 55.13 14.65 4848 14.23 1.562 0.125
pO2 63.13 8.98 67.96 16.08 1.257 0.217
HCO3 3252 536 30.52 8.29 0972 0.336
Be 842 5.30 6.01 8.16 1.187 0.242
SPO2 91.13 4.50 9143 4.65 0.226 0.822
pulse 99.30 1349 103.61 14.95 1.025 0311
SBP 123.70 16.94 121.74 16.96 0.391 0.697
DBP 75.22 13.44 74.78 10.82 0.121 0.904
RR 27.09 4.34 27.74 4.87 0479 0.634
RDOS 2.87 1.58 2.87 118 0.000 1.000
Borg 207 2.31 2.00 1.54 0.113 0911

Student’s t test

non-rebreathing mask in terms of change in dys-
pnea, physiologic variables, and patient comfort in
subjects after endotracheal extubation. Similar to
the current study, there was no significant differ-
ence in SPO2 and BP between HENC and conven-
tional oxygen therapy, but on the other hand, they
observed better heart rate, respiratory rate, and dys-
pnea score with the HFNC in comparison to con-
ventional therapy. However, Rittayami et al. (2014)
[17] applied HENC and conventional oxygen to the

Table 9 Comparison between HFNC subgroups of both groups
A and B as regards laboratory investigations, vital data, and
clinical scores at end of follow-up period of oxygen therapy

Group A Group B 5 p

Mean sD Mean sD value
pH 7.39 .08 740 .08 0.389 0.699
pCO2 5543 2391 55.13 14.65 0.052 0.959
pO2 64.83 171 63.13 8.98 0.551 0.584
HCO3 31.35 10.90 3252 536 0464 0.646
Be 740 10.73 842 530 0409 0.685
SPO2 91.09 414 91.13 4.50 0.034 0973
pulse 101.30 17.56 99.30 1349 0433 0.667
SBP 119.78 18.98 123.70 16.94 0.738 0465
DBP 73.04 1213 7522 1344 0.576 0.568
RR 31.96 643 27.09 434 3.009 0.004
RDOS 443 3.07 2.87 1.58 2174 0.037
Borg 3.85 3.17 207 2.31 2.178 0.035

Student’s t test
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patients in sequential matter 30 min each to same
patients’ subset, where the use of one oxygen device
could affect the outcome of the other device whom-
ever were used first, and this is clearly different
than the current study design.

The current study proved that HFNC has compar-
able tolerability as well as similar clinical outcome
versus conventional oxygen devices in post-
extubation patients. In group B, there was non-
significant statistical difference between the HFNC
and conventional oxygen therapy in comfort, re-
intubation, duration of mechanical ventilation, dur-
ation of ICU stay, and mortality. These results were
similar to the previously mentioned study by
Rittayami et al. (2014) [17]. The results in the
current study were also in agreement with Fernan-
dez et al. (2017) [16], the aforementioned study,
where they found no significant difference between
HFNC and conventional oxygen after extubation re-
garding rate of re-intubation, duration of ICU stay,
and mortality.

In comparison of both HFNC subgroups between
group A and B, as regards the ABGs, vital data,
RDOS, and Borg dyspnea scale, there was statistically
significant ~ difference regarding respiratory rate,
RDOS, and Borg scale at start of oxygen therapy as
well as, after 30 min, 120 min, and at end of follow-
up period of oxygen therapy, being higher in group
A. There was non-significant statistical difference re-
garding ABG parameters, blood pressure, and pulse
rate after 30 min, 120 min, and at end of follow-up
period of oxygen therapy.

Regarding tolerability and outcome in both HENC
subgroups of both groups A and B, there was non-
significant statistical difference between both subgroups
in comfort, intubation and mechanical ventilation, dur-
ation of mechanical ventilation, duration of ICU stay,
and mortality.

Conclusion

e Conventional oxygen devices remain the standard
methods in respiratory failure patients with the
advantage of being cheap, available, and easy to
use.

e HENC proved to be an accepted alternative to
conventional oxygen devices, with similar
physiological effects, tolerability, and clinical
outcome.

e HENC is a comparable method of oxygen
therapy to different conventional oxygen devices
in variable diagnoses and variable clinical
situations.
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Table 10 Comparison between conventional oxygen therapy subgroups in both groups A and B as regards demographic data and

clinical statistics

Group A
Mean sD
Age 55.83 18.53
N %
Gender
Male 13 56.5%
Female 10 43.5%
Group A
N %
Type of lung disease
Restrictive 15 65.2%
Obstructive 8 34.8%
Group A
N %
Comorbidity
Yes 10 43.5%
No 13 56.5%
Group A
N %
Type of respiratory failure
Type | 14 60.9%
Type Il 9 39.1%
Group A
Mean sD
Days of mechanical ventilation 350 338
Days of ICU stay 6.30 4.89
N %
Comfort
Yes 17 73.9%
No 6 26.1%
Mechanical ventilation
Yes 8 34.8%
No 15 65.2%
Cause of discharge
Death 7 304%
Improve 16 69.6%

Group B t p value
Mean SD

59.96 1231 0.890 0378
N % x2° p value
18 783% 2473 0.116

5 21.7%

Group B x2° p value
N %

9 39.1% 3.136 0.077
14 60.9%

Group B ¥2° p value
N %

Il 47.8% 0.088 0.767
12 522%

Group B x2° p value
N %

7 304% 4.293 0.038
16 69.6%

Group B t p value
Mean SD

3.35 210 0.150 0.882
748 401 0.890 0378

N % x2° p value
17 73.9% 0.00 1.00

6 26.1%

5 21.7% 0.965 0326

18 78.3%

5 21.7% 0451 0.502

18 78.3%

Student’s t test
PChi-square test (FE)

e HENC is also comparable to conventional oxygen
devices in post-extubation patients with respiratory
failure.

e HENC is comparable to NIV in respiratory failure
patients. This is particularly useful because NIV
setting is more expensive, more resource-intensive,
and more difficult to monitor and maintain.
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