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Effects of Heated Humidified High-flow Nasal Cannula on Blood Gas Index,
Lung Function and Cytokine Level in Children with Severe Pneumonia with

Respiratory Failure*
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ABSTRACT Objective: To observe the effect of heated humidified high-flow nasal cannula (HFNC) on blood gas index, lung func-
tion and cytokine level in children with severe pneumonia with respiratory failure. Methods: 86 children with severe pneumonia with res-
piratory failure who were admitted to Children's Hospital Affiliated to Nanjing Medical University from March 2020 to March 2022 were
selected, and they were divided into nasal continuous positive airway pressure (nCPAP) group and HFNC group according to random
number table method, with 43 cases in each group. The clinical related indexes, blood gas indexes, lung function and cytokine levels
were compared in the two groups, and the sedative use, prognosis and complications were observed in the two groups. Results: The me-
chanical ventilation time, cough relief time, lung rales disappearance time and hospitalization time in children's intensive care unit
(PICU) in the HFNC group were shorter than those in the nCPAP group (P<0.05). Heart rate (HR) increased, and respiratory rate (RR)
decreased in the two groups after treatment, and the changes in the HFNC group were greater than those in the nCPAP group (P<0.05).
After treatment, pH value, blood oxygen partial pressure (PO,), blood oxygen saturation (SpO,) and oxygenation index (OI) in the two
groups increased, and HFNC group was higher than nCPAP group (P<0.05). After treatment, forced vital capacity (FVC), 1s forced expi-
ratory volume (FEV,) and maximum expiratory flow rate (PEF) during forced expiratory in the two groups increased, and HFNC group
was higher than nCPAP group (P<0.05). After treatment, procalcitonin (PCT), interleukin (IL-6) and tumor necrosis factor (TNF-q) in the
two groups decreased, and HFNC group was lower than nCPAP group (P<0.05). The number of sedative use and re-hospitalization in the
HFNC group was lower than that in the nCPAP group (P<0.05). There were no significant differences in the number of deaths and inci-
dence of complications in the two groups (P>0.05). Conclusion: HFNC can effectively relieve the clinical symptoms of severe pneumonia

with respiratory failure, and improve blood gas indexes, lung function and cytokine levels in children.
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Table 1 Comparison of clinical indexes between the two groups(x+ s )

Lung rales disappearance

Mechanical ventilation time Hospitalization time in

Groups Cough relief time(d) dme(d) () PICU(4)
nCPAP group(n=43) 1.31+ 0.32 5.59% 0.67 6.14% 0.79 3.67+ 0.33
HFNC group(n=43) 0.98+ 0.29 4.06% 0.52 5.08+ 0.61 2.28+ 0.27

t 5.011 11.830 6.964 21.377
P 0.000 0.000 0.000 0.000
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2.2 Fi4AE )L HR . RR 3Lk Y4975 HR 715 ,RR F%, H HENC 47251k kT nCPAP 4
Wi B LIAYTRT HR RR dH[a) %) b B2 5 (P>0.05), B4 (P<0.05), L% 2,

£ 2 WASBILHR.RR XfLb (2t 5)
Table 2 Comparison of HR and RR between the two groups of children(xt s)

HR( beats/min ) RR( times/min )
Groups
Before treatment After treatment Before treatment After treatment
nCPAP group(n=43) 65.73+ 6.56 73.60% 7.46* 39.53+ 4.57 31.56x 3.91*
HFNC group(n=43) 65.64+ 8.07 79.21% 6.25% 39.08+ 4.46 24.18% 3.75%
t 0.057 -3.780 0.462 8.933
P 0.955 0.000 0.645 0.000
Note: intragroup paired t test, *PP<0.05.
2.3 FARILMSIEFRI L 05). Wi4Hif7 5 pH {i .PO,.SpO, OI ¥JJHiri, H HFNC 41 T

W5 203497 A pH {d .PO,.SpO, Ol 4 7] %}t Jo 22 F (P>0.  nCPAP £H(P<0.05), L35 3,

* 3 MARL ISR (o2 5)

Table 3 Comparison of blood gas indexes between two groups of children(x* s )

pH value PO,(mmHg) SpO,( %) OI(mmHg)
Groups Before After Before After Before After Before After
treatment treatment treatment treatment treatment treatment treatment treatment
nCPAP group 126.68%
6.81 0.78 7.57+ 0.84* 5425+ 6.24  63.64+ 5.32* 8340+ 526 9235+ 7.29* 97.46+ 9.43
(n=43) 12.21*
HFNC group 147.29+
6.77 0.63 7.98%+ 0.73* 5347+ 558  72.10% 6.26% 8421+ 7.24 98.41+ 6.32* 96.87+ 10.54
(n=43) 13.38*
t 0.262 -2.416 0.611 -6.573 -0.594 -4.119 0.274 -7.461
P 0.794 0.018 0.543 0.000 0.554 0.000 0.785 0.000

Note: intragroup paired t test, *PP<0.05.

2.4 WAERBILABIhREFEFRRT EL (P>0.05), PigHHE LAY FVC.FEV, PEF J&, H HENC 24
P JLIGYTHT FVC FEV, \PEF 41X L RG22 5% T nCPAP 41(P<0.05), W3k 4.

* 4 WABILAINEEIEFRXT L (2 5)

Table 4 Comparison of lung function indexes between two groups of children(x s )

FVC(L) FEV,(L) PEF(L/s)
Groups
Before treatment After treatment Before treatment After treatment Before treatment After treatment
nCPAP group(n=43) 1.64+ 0.27 221+ 0.23* 1.97+ 0.34 2.57+ 0.36* 2.84% 0.59 3.75+ 0.67*
HFNC group(n=43) 1.62+ 0.36 2.58+ 0.27* 1.95+ 0.47 2.98+ 0.42* 2.89+ 0.62 4.49+ 0.48*
t 0.291 -6.841 0.226 -4.860 -0.383 -5.888
P 0.771 0.000 0.826 0.000 0.783 0.000

Note: intragroup paired t test, *P<0.05.

2.5 MARJLAMETKE nCPAP ZH3EF 4 £4](9.30% ) B L BUR B I &g, Hop X,
Wi B JLIAYT I PCT IL -6 TNF-o ZH ()5 L TCHE 2422 Bl 2 B K 1 ) AREARIR 1 61 HENC 23 3 3i](6.96% ) , Horh
5 (P>0.05), PidlB LAY PCTIL -6 TNF-o F R, H <R 1 150 140 ERK 1 B, PILLIFRAE K AR XL, 25 5
HFNC 41t T nCPAP #1(P<0.05), L3 5., Tegeit2E L (P>0.05)
2.6 WAESFIEARTGER 3 s
HFNC 20 fe00 4 A L P Be 451 8034 20 T nCPAP 2 (P<0.
05), PHLFETRBIEA IR A 22 5 (P>0.05) . ULEE 6., Wil 2 T AT TR A TG IR B TR AN BT AR , s 45 A IO R T
27 WMAHEEELEER Wik . AINLIR T BRETSE LT AR, T A
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Table 5 Cytokine levels in the two groups(x* s)

PCT(pg/L) IL -6( pg/mL) TNF-o( pg/mL)
Groups
Before treatment After treatment Before treatment After treatment Before treatment After treatment
nCPAP group(n=43) 0.77+ 0.14 0.59+ 0.13* 34.99+ 5.43 23.92+ 4.23* 42.04+ 6.28 30.17+ 5.27*
HFNC group(n=43) 0.76x 0.17 041+ 0.11* 35.26+ 4.38 17.54+ 3.18* 41.45% 5.22 22.49% 4.19*
t 0.298 6.931 -0.254 7.906 0.474 7.480
P 0.767 0.000 0.880 0.000 0.634 0.000
Note: intragroup paired t test, *P<0.05.
% 6 FHAMEHEARTURER (51(%)]
Table 6 Sedative use and prognosis in the two groups [n( % )]
Groups Sedative use Re-hospitalization Death
nCPAP group(n=43) 15(34.88) 10(23.26) 4(9.30)
HFNC group(n=43) 5(11.63) 2(4.65) 1(2.33)
x’ 6.523 6.204 1.913
P 0.011 0.013 0.167
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