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Effectiveness of oxygenation therapy with simultaneous nasal

cannula and non-rebreathing mask for patients with acute
respiratory failure in the emergency department
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Abstract This study compares the treatment efficiency according to the oxygen provision methods. The
study included data from 284 patients who visited the ER with acute dyspnea between March 1st and
June 1st, 2022. Validity and reliability of the data were proven by correlation, exploratory factor
analysis, internal consistency, and Cronbach's alpha. Patients were randomly selected and divided into
two groups: one treated with NMRB (N=142) and the other administered HFNC (N=142). Results of the
T-test determined the oxygen delivery efficiency, and we obtained increased paO2 (83.2%+9.32, p<0.05)
and increased Fio2 (0.21%+1.32, p<0.05) in the NMRB treated group. Furthermore, lower ICU
hospitalizations (OR: 1.01, 95 % CI: 0.607-1.682, p<0.05) were observed in the same group, which is
comparatively positive. Results of this study indicate that providing oxygen with NMRB to supplement
the shortcoming of HFNC improves dyspnea and lowers ICU hospitalizations of patients who visit the

ER with acute dyspnea.
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(b)
Fig. 1. (a) Nasal Cannula (b) Non-rebreathing Mask.
(&A: https://www.fairmontmedical.com/product/capnography-
nasal-cannula/)
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Fig. 2. High Flow Oxygen Through a Nasal Cannula
(&A:https://kr.pigeon-medical.com/products/high-flow-nasal-
cannula-hfnc/)
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Table 1. Baseline characteristics

Parameters HFNC NMRB
(n=142) (N=142)
Age 71.3£9.7 70.0+£11.0
Male 83(58.9) 85(59.9)
Female 58(41.1) 57(40.1)
Smoking 84(59,6) 65(45.8)
Pulmonary disease 95(66.7) 94(66.2)
Cardiogenic disease 33(23.4) 34(23.9)
Renal disease 4(2,8) 4(2.8)
Metabolic disease 10(7.1) 10(7.0)
Insertion Intubation 8(5.7) 5(3.5)
Death 10(7.1) 4(1.6)
SBP(mmHg) 135.9£32.9 142.5+27.4
SBP(mmHg) 68.3+£19.2 72.3+20.1
BT(C) 36.81£0.6 36.6%0.5
RR(/min) 25.4+3.4 23.1+£2.9
GCS 14.5+£0.9 13.9£0.5

Values are presented as meanzstandard deviation or n(%)
HFNC: High Flow Oxygen Through a Nasal Cannula, NMRB:
Nasal Cannula and Non-rebreathing Mask, SBP: Systolic blood
pressure DBP: Diastolic blood pressure, BT: Body temperature,
RR: Respiratory rate, GCS: Glasgow Coma Scale.
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T+ $X= 22 81.3 mmHg, 45.2 mmHg, 0.89, 91.4
%2 UER 5 Ak 3], Q) A E, FHE|
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NMRBE 288t 3t 9] gt Al7h 9] FHE Aba 4
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Table 2. Compare with HENC and NMRB of Arterial
Blood Gas Analysis.

Initial Phase
Parameters p value
HFNC(n=142) NMRB(N=142)
POA(mmHg) 56.7+2.95 55.742.95 0.001
PCO«(mmHg) 47.6+£3.99 45.63+3.88 0.2
Fioz 0.12+2.81 0.10+2.45 0.002
SpO:(%) 88.244.44 89.243.22 0.01
After 1hr
Parameters p value
HFNC(n=142) NMRB(N=142)
PO(mmHg) 81.3+9.44 83.21+9.32 0.000
PCO:(mmHg) 45.2+5.54 42.3+£3.21 0.120
Fio: 0.89+3.23 0.21+1.32 0.003
SpO:(%) 91.4+2.32 93.2+2.11 0.012

HFNC: High Flow Oxygen Through a Nasal Cannula, NMBR: Nasal
Cannula and Non-rebreathing Mask, POs: partial pressure of
oxygen, PCO:: partial pressure of carbon dioxide, Fioa: fraction of
inspired oxygen, SpO:: saturation by pulse oximetry
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Table 3. Compare with severity of HFNC and NMRB.

IApplied HFNC groups VS Applied NMRB groups
Parameters
OR 95 %CI p-value
ICU indoor 1.01 0.607-1.682 .002
Death 0.992 0.400-2.464 .000

HFNC: High Flow Oxygen Through a Nasal Cannula, NMBR: Nasal
Cannula and Non-rebreathing Mask, OR: Odds ratio, ICU:
Intensive care unit. CI: confidence interval
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