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High flow nasal cannula (HFNC) oxygen therapy has become a substitute
for other non-invasive ventilation (NIV) and mechanical ventilation in
patients with respiratory failure, Despite its strong points, HFNC may
result in failure of therapy, and delayed intubation leads to poor patient
outcomes, This study is aimed to identify the variables that predicts HFNC
oxygen therapy failure in order to increment success rate and prevent
delayed intubation, The study was conducted in a retrospective manner,
enrolling all non-traumatic patients over the age 20 who visited a single
university-affiliated tertiary medical center emergency room and were
treated with HFNC between March 1, 2016 to Feburary 28, 2017. Patients
were classified into two groups: HFNC success group, and HFNC failure
group: HFNC failure group was defined as patients who were treated with
HFNC, and resulted in intubation and mechanical ventilation, or death,
General characteristics, clinical features, and laboratory findings of the two
groups were compared. Additionally, univariable logistic regression was
done for statistically significant variables, and if the p-value was <0.05,
multivariable logistic regression analysis was conducted, 95 patients were
enrolled in the study, Repeated-measure ANOVA was conducted for serial
arterial blood gas samples during therapy, 62 patients were successful in
the treatment, and the treatment failed in 33 cases, After multivariate
logistic regression analysis, variable that showed statistically significant
association with HFNC failure was initial hematocrits (p < 0.05).
Repeated-measure ANOVA revealed low bicarbonate as a predictor of



=
Jo
o
=
o
>
B
fo
)
N
it
lo,
>
=)
]
oo
ol
i

HENC failure, Predictors of HFNC therapy failure are
initial hematocrits, bicarbonate levels during therapy.

Keywords: High flow nasal cannula, Oxygen therapy,
Respiratory failure
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humidifier (MR290 autofeed chamber; Fisher & Paykel
Healthcare), RT 202 single-limb adult breathing circuits kit
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F et (mean arterial pressure, MAP), A& 3524 W
AF-E] HENC 2|5 A 27hA] €] ’\] ,SEA % g 2]
PaCO,, Pa0O,, TEAHY, BF WEH, Hematocrit (Hat)©]
AA}Hp < 0.05) (Table 1, 2).

£ 2 ol BAHLR o] Sl Aol Mol
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Algateit. ol W SollA] MAR 354 W9l AlHE]
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TES, Hete &5 A5 difshs &<

HAITHOR 0.973, 1.253, 0,951, 0,923, 0.911) (p < 0.05
(Table 3).

Univariate logistic regression 2] Z3}ol| A p-value
0.05 wjake]l WS tfs] thA] multivariate logistic
regression A1 A8kt -S54 W @419 Hetol
T 7ol FAIH 02 o3k itH(Table 4),

AzZHE g vrE =48 Zuld 7B Aol At
2| & repeated-measured ANOVAZ #4313t} 1

A3} pH, PCO,, PO,, lactic acid, PaO,/FiO= F i 7t
roJgk 2lo| & HolA| eigkovt, FEe] ¢ ]’E ARt

w2} 5 2 2holl $A4
1),

Folgol U2lep < 0.05) (Fig

Multivariate logistic regression ¥4 HFNC 2| &
Aot A} I W= T ROC curvedt AUCE
grolatgitt 1 A 34 W FAe) Her& AUCH}
0.650, cut-off valuex 35.6(VZE 53.23%, Eo]%
75.76%) o] ATt (Fig. 2).
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Table 1. Comparison of clinical characsteristics

Parameters HFNC success (n = 62) HENC failure (n = 33) p-value
Sex (male)” 43(69.3%) 21(63.6%) 0.573
Age 73.5(65-82) 77(64.5-83) 0.539
History of smoking” 32(51.6%) 13(39.4%) 0.342
Pulmonary disorders
COPD* 10((16.1%) 3(9.1%) 0.344
Asthma” 1(1.6%) 1(3.0%) 0.649
ILD* 2(3.2%) 2(6.1%) 0.515
Other pulmonary disorders” 16(25.8%) 8(24.2%) 0.868
Comorbidities
Hypertension” 37(59.7%) 14(42.4%) 0.110
Diabetes mellitus” 23(37.1%) 11(33.3%) 0.717
Renal disorders” 14(22.6%) 5(15.2%) 0.318
Hepatic disorders” 2(3.2%) 2(6.1%) 0.515
Cardiac disorders” 14(22.6%) 12(36.3%) 0.154
Neurologic disorders” 17(27.4%) 4(12.1%) 0.089
Malignancy” 10(16.8%) 8(24.2%) 0.339
Immunosuppression state” 3(4.8%) 2(6.1%) 0.801
Initial Vital Signs at ER Arrival
Mean arterial pressure (mmHg)" 98.03 + 18.67 88.79 +19.05 0.025
Pulse rate (/min)’ 103.5+234 99.7+20.3 0.432
Respiratory rate (/min) 22(22-25) 20(20-25) 0.280
Body temperature (C) 37(36.5-38) 36.8(36.1-37.4) 0.046
Time to ER arrival (days) 0.417(0.125-2) 1.167(0.208-3.208) 0.062
Time to therapy initition (days) 0.25(0.083-1.094) 0.854(0.249-4.168) 0.012
Time to therapy termination (days) 2.625(0.865-5) 1.25(0.311-6.396) 0.622
APACHE 11 score 14(12-18) 13(11-18) 0.523

* sex (male), history of smoking, pulmonary disorders, underlying diseases are expressed in ‘n (%).

+ These are variables that follow the normal distribution, and are expressed in ‘average + standard deviation.” other
variables are expressed in ‘median (25 quartile-75quartile).’

Other pulmonary disorders: pulmonary embolism, lung infarction, active tuberculosis.

Renal disorders: any chronic kidney disease regardless of need for dialysis.

Hepatic disorders: any hepatitis, carriers of hepatitis virus on anti-viral therapy, fatty liver, liver cirrhosis.

Cardiac disorders: any cardiomyopathies, chronic heart failure, history of coronary artery disease, patients on anti-arrythmics.
Neurologic disorders: any history of stroke, dementia, Parkinson’s disease, seizures, any history of spinal cord
disorders, peripheral neuropathies, neuromuscular diseases.

HFNC: high flow nasal cannula, COPD: chronic obstructive pulmonary disease, ILD: interstitial lung disease, MAP:
mean arterial pressure, APACHE II: acute physiology and chronic health evaluation II, ER: emergency room.



AR A e A5 A E SFAE U 2714 ST F = A 71

Table 2. Comparison of laboratory results at emergency department arrival

Parameters HFNC success (n = 62) HFNC failure (n = 33) p-value

Initial Arterial Blood Gas Analysis
pH 7.44(7.35-7.48) 7.44(7.36-7.49) 0.509
PaCO, (mmHg) 32(28-39.5) 28(25-32.5) 0.009
PaO, (mmHg) 55(47-65.5) 63(56-73) 0.013
Bicarbonate (mmol/L) 22.4(18.5-26) 19.4(16.3-22.2) 0.012
Serum lactate (mmol/L) 1.9(1.3-3.3) 1.8(1.3-3.4) 0.899
Pa0,/FiO, 252.4(219.0-309.5) 271.4(232.4-331.0) 0.133

Initial Laboratory Results
Serum sodium (mmol/L) 136(134-138) 133(131-136) 0.005
Serum postassium (mmol/L) 4.2(3.7-4.6) 4.1(3.7-4.8) 0.953
Serum creatinine (mg/dL) 1.04(0.8-1.94) 1.24(0.8-2.05) 0.752
Hematocrit (%) 35971 £6.745 31.637 +7.205 0.004
White blood cell count (10%/uL) 12.26(9.27-14.31) 12.12(7.44-14.82) 0.582

tThese are variables that follow the normal distribution, and are expressed in ‘average + standard deviation’. other

variables are expressed in ‘median (25 quartile-75 quartile)’. PaCO,: arterial partial pressure of CO,, PaO,: arterial partial

pressure of O,, Fi0,: fraction of inspired oxygen concentration.

Table 3. Univariate logistic regression analysis of general
characteristics and initial laboratory data

p-value Odds ratio (95% CI)
0.973(0.95-0.997)

0.651(0.4-1.059)
1.253(1.054-1.49)

Parameters

Mean arterial pressure 0.029
Body temperature 0.084
Time to therapy initiation 0.011

PaCO, 0.041  0.951(0.907-0.998)
Pa0, 0.296  1.009(0.992-1.026)
Bicarbonate 0.039  0.923(0.856-0.996)
serum Na 0.057  0.919(0.843-1.002)
Het 0.008  0.911(0.851-0.976)

PaCO,: arterial partial pressure of CO,, PaO,: arterial
partial pressure of O,, Het: hematocrit.
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Table 4. Multivariate logistic regression analysis of general characteristics and initial laboratory data

Parameters Category B QOdds ratio 95% Confidence interval p-value
Mean arterial pressure -0.017 0.983 0.956-1.01 0.220
Time to therapy initation 0.011 1.192 0.999-1.422 0.052
PaCoO, -0.054 1.011 0.945-1.081 0.752
Bicarbonate -0.073 0.948 0.847-1.061 0.351
Hct 0.199 0.929 0.868-0.996 0.038
PaCO,;: arterial partial pressure of CO,, Hct: hematocrit.
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Fig. 1. Results of the values of arterial blood gas analysis during HFNC therapy. Repeated-measured ANOVA

was conducted to compare between the HFNC success group and HFNC failure group. (A) pH values showed no
statistical difference (p = 0.120). (B) PaCO, values were lower in the HFNC failure group, but statistically
insignificant (p = 0.275). (C) Pa0O, values trend to show lower level in the HFNC failure group, but this
difference was not statistically significant (p = 0.899). (D) Bicarbonate levels in the HFNC failure group were
significantly lower than the HFNC success group (p = 0.043). (E) Lactate values differ between the two groups

without statistical significance (p = 0.231). (F) PaO,/FiO, between the two groups showed no statistically
significant difference (p = 0.331).
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