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Abstract

Background: Respiratory distress is common in pediatric patients. Heated humidified high flow nasal cannula
(HHFNC) use has increased at present. Identification of factors associated with treatment failure enables closer
monitoring and better treatment outcomes.

Objectives: To determine the rate of HHFNC failure and its associated factors among pediatric patients at 50"
Anniversary Mahavajiralongkorn Hospital.

Methods: This was a retrospective study reviewing medical records for pediatric patients aged 1 month to 15
years who received HHFNC therapy between October 1, 2022, and September 30, 2025. Descriptive statistics
were used to summarize patient characteristics and incidence, the correlations between factors with HHFNC
failure were constructed by chi-square test and binary logistic regression analysis.

Results: A total of 445 patients were included in the study, the mean age was 36 months, and 61.6% were male.
Pneumonia was present in 72.6 % of cases, and asthma was the most common comorbidity (14.3 %). HHFNC
failure occurred in 30 patients (6.7 % ). At 2 hours, the ROX index was lower in the failure group than in the
success group (5.68 =2.16 vs. 9.26 & 32.07, p value 0.001). At 4 hours, the S/F ratio was also lower in the failure
group (200.84 + 84.88 vs. 215.94 + 80.74, p value 0.017). Factors associated with HHFNC failure included
history of prior mechanical ventilation (OR 4.35, 95% CI 1.23-14.29), a respiratory-rate reduction <20% within 2
hours (OR 10.78, 95% CI 1.25-92.96), and maximum FiO2 > 60% (OR 12.50, 95% CI 4.55-33.33).

Conclusion: The HHFNC failure rate was 6 .7 4 % , factors associated with failure included prior mechanical
ventilation, respiratory rate decreased by < 20% within 2 hours, and maximum FiO, > 6 0% . The S/F ratio and
ROX index were significantly lower in the failure group at 4 hours and then 2 hours respectively.
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3197 1 Yoyana 'l doyaniendiin vanme1esd@ns9en LazANITNEN

Failure Success
Y o Y o Y
vo3a UIU (58a2) U (3081az) | p value
n=30 n=415
INAB8 12 (40) 262 (63.1) 0.018*
21y (Lﬁ@u) median (IQR) 15 (8.50-34.50) 29 (13.00-50.00) 0.022*
MinHaUA <-2SD (Wew) />2SD (874) | 2 (6.7) 29 (6.7) 0.752
sz InnanAnoUmMUUA < 37 wks 3(10) 29 (6.7) 0.266
15zialdnTeerreniale 7(23.3) 15 (3.6) <0.001*
52821781013 19 HHENC (%2 139) median | 13.50 (5.75-41.75) <0.001*
68.00 (51.00-89.00)
(IQR)
TUINITUUOU TTINeI1V1a (W) median | 1.00 (1.00- 2.25) <0.001*
5.00 (4.00-7.00)
(IQR)
Manelsn
onaonia 24 (80) 299 (72) 0.598
vaonavlononay 1(3.3) 47 (11.3) 0.343
noua 1(3.3) 41 (10.1) 0.342
a dy A
AMzaare lunszuaiaon 2(6.7) 7(1.7) 0.118
B 9 2(6.7) 20 (4.8) 1.000
Tsailszdan
1y Tsmilseddn 20 (66.7) 344 (82.9) -
T5ariale 2(6.7) 6 (1.4) 0.389
nouia 3 (10) 56 (13.5) 0.073

v v d o A o A 9
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Failure Success
Voya v Geway) 1w Gesay) | p value
n=30 n=415
%ﬁlu ) 5(16.7) 9(2.2) 1.000
naenysiilon
normal 10 (33.3) 204 (49.2) -
lobar infiltration 2(6.7) 9(2.2) 0.165
patchy infiltration 5(16.7) 66 (15.9) 0.802
perihilar infiltration 10 (33.3) 117 (28.2) 0.535
’3'1! ) 3(10) 19 (4.6) 1.000
Initial HR (/min) > 90" percentiles 14 (46.7) 285 (68.7) 0.016%*
Initial RR (/min) > 90" percentiles 21 (70) 313 (75.4) 0.515
sasmaduvesiilvanas <20% lu2 | 28 (93.3) 294 (70.8) 0.136
F1T19
sasamsmolaanas <20% lu 2 42T | 27(90) 200 (48.2) 0.002*
Max total flow rate ( L/min/kg) median | 1.91 (1.61-2.00) 1.57 (1.31-1.85) 0.019*
(IQR)
Max FiO, > 60% 10 (33.3) 19 (4.6) <0.001*

[ aa { ] 1 ' I 1 { { 1 aa 4 '
asemunatiniutsngulalduaz Idiuaundeniimsuanuaslidnd Tinsizinnuuanaisues
1 d' Y aa . U U d‘ . g’; 1 @ d? 1 d'
Aundolasldaa Mann-Whitney U test WUAURASVDI S/F ratio Ada 4 32 Tua¥u 11 nazaundoves
. [ 9 @ 9)3‘./ 1 @ dﬁl = 1 1 1 9 [ 1
ROX index nou 14 HHENC naznaaldaana 2 52 Tuevu il Tanuuanaieseninnguaumainungy

SIS v a

o < [} o a o 1
duFroe Uiy NNADA AIn1319N 2
4 H v
doyariiosdu wua1 ludilreNifa HHENC failure $11494 30 518 Hd1)207A0 failure n1gTu 4
o o 9 o 9 o
¥ TH9 11U 6 518 (S08a2 20.0) Mol 12 ¥ Iueasaw 13 519 (3o8az 43.3) wazne 1y 24 92 Tusazay
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Y @ aan 1 { { o v Jd
ﬂ'l’ﬂ\?‘ﬁ 2 ﬂ‘ﬂ‘ﬂﬂﬁﬁuﬂﬁuﬂﬂ%ﬂaﬂﬂl@\i S/F ratio i8¢ ROX index ﬁﬁmmﬁuwuﬁﬁemmﬁlummuas

AaNudu5lums 19 HHFNC 31A5121 1Ag Mann Whitney-U test

Failure Success
Mann
s Mean + SD Mean + SD df p value
Whitney-U

n=30 n=415
S/F ratio nou 149 HHENC 240.32 £49.25 244,17 £20.81 4989.000 -1.882 0.060
1% HENC 1 hr. 181.62+101.16 | 184.53 £104.62 | 3386.500 -1.269 0.204
1% HENC 2 hrs. 23436 +27.11 231.46 £57.74 5432.500 -0.831 0.406
1% HENC 4 hrs. 200.84 + 84.88 215.94 £80.74 2992.000 -2.382 0.017*
1% HENC 6 hrs. 204.36 £ 81.15 244.56 £23.75 2730.500 -4.139 <0.001%*
1% HENC 12 hrs. 174.03 £105.32 247.11 £30.96 2889.000 -2.681 0.007*
1% HENC 24 hrs. 135.24 £123.47 | 255.70 +41.89 2032.500 -4.183 <0.001*
1% HENC 48 hrs. 78.82 £ 126.20 237.90 £95.51 1323.500 -4.711 <0.001*
ROX index nouls HHFNC | 4.98 + 1.56 547+122 4800.500 | -2.094 | 0.036*
1% HENC 1 hr. 4.146 £ 2.85 5.14+3.31 3243.000 -1.554 0.120
1% HENC 2 hrs. 5.68+2.16 9.26 +£32.07 3714.500 -3.438 0.001%*
1% HENC 4 hrs. 499 +£2.73 6.79 £3.16 2524.500 -3.204 0.001%*
1% HENC 6 hrs. 5.13+2.46 9.92 +43.60 1872.000 -5.356 <0.001%*
19 HFNC 12 hrs. 429 +£3.01 8.20 +2.03 1159.000 -5.669 <0.001*
19 HFNC 24 hrs. 3.65+3.61 11.29 +47.86 1109.000 -5.727 <0.001*
19 HFNC 48 hrs. 2.18£3.62 8.39 +3.85 1083.000 -5.141 <0.001*
* p value < 0.05

a s A o ] I v o 7 1 o 1 @ v

Anngderiiennuinziluvesnnuduiusseniedmlsdua 4 fuanuduvaldems
[ a 4 aa a A @
$nIRIe HHENC 105124 lagldadan1sonnoonyaoidan (binary logistic regression) LUUA 151887

v v Ao v o a Y 1 [ Y A = A Y

wuNatenduiusniu TonansiAanuaLMaINeNITINBIAI8 HHENC A9 91g < 2 1 sz inng 1y
1n309%en1e1a dnsn1Inielaanas <20% n1elu 2 %2719 max total flow rate 118 max FiO, > 60%
a 4 @ 1 v A o v o a 1 [
AnsiRuuunydlswunfisenduiusiiuTemanisinannudumalaen1siny1aae HHENC Ao

Uszianeldinsessieniela (OR 4.35, 95% CI 1.23-14.29) das1n1svielaanad <20% nelu 2 92Ty
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' ]
7 [

(OR 10.78, 95% CI 1.25-92.96) 1@ max FiO, > 60% (OR 12.50, 95% CI 4.55-33.33) $24A21415 0]
nhaazRous iU failure events N30 JadsAANMTUNEAT TG
AT NN 3

]
v A 1

d' a 4 Y 9 @ = o
M1319N 3 ﬂ']i')!,ﬂi'lg‘ﬁﬂ%ﬂﬂﬂuWﬁﬂ@ﬂ??NﬁNlﬁaﬁiuﬂ'ﬁi% HHFNC LLUUﬂ?tlﬂﬁLﬂﬂ'ﬂl!ﬁ%WHﬂ?uﬂﬁ

madmneTmuilsfes | msdmsizdngians
fals

OR (95%CTI) p value | OR (95%CI) p value
91g: <27/ 8.12 (3.01-21.86) <0.001* | 1.73 (0.66-.55) 0.267
3zIaN3naea: <37 wks (preterm) | 0.38 (0.11-1.39) 0.146 1.04 (0.22-5.05) | 0.959
neliazesienmely 8.12 (3.01-21.86) <0.001* | 4.35(1.23-14.29) | 0.022%
HaLonw381/eA:lobar infiltration 3.22(0.66-15.63) 0.146 0.42 (0.07-2.48) 0.337

patchy infiltration 1.06 (0.39-2.86) 0.912

ﬂnzﬁﬂg%ﬁﬂuﬂizggﬁgﬁaﬂ 4.16 (0.83-20.98) 0.084 0.24 (0.04-1.55) 0.132
Tsarial 2.35(0.27-20.18) 0.436
51 sauvesialaanad <20% | 0.31(0.07-1.34) 0.117 1.25(0.26-6.04) | 0.784
el 2 $2Tug
n3111511819aaa9 <20% N9l 2 | 0.10 (0.01-0.71) 0.022* | 10.78 (1.25-92.96) | 0.031*
#2114
Max total flow rate 2.95 (1.35-6.49) 0.007* | 0.46(0.17-1.24) | 0.123
Max FiO,> 60% 10.421 (4.29-25.32) | <0.001* | 12.50 (4.55-33.33) | <0.001*
adUenamsan
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