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Abstract: Objectives: To compare the treatment efficacy of high-frequency oscillatory ventilation (HFOV) with nasal
continuous positive airway pressure (NCPAP) in the treatment of neonatal respiratory distress syndrome (NRDS) and
its effect on the expression of high-mobility group protein B1 (HMGB1). Methods: A total of 180 infants with NRDS
admitted to our hospital were included and randomly assigned into the HFOV group (receiving conventional therapy
and HFOV), the NCPAP group (receiving conventional therapy and NCPAP), and the conventional group (receiving
conventional therapy). Qi and blood indicators, heart rate, respiratory frequency, PCO,, and PaO, were observed and
recorded before and after treatment, together with complications after treatment. ELISA was performed for HMGB1
Results: A distinctly lower partial pressure of carbon dioxide (PCO,) but higher arterial partial pressure of oxygen
(Pa0,) was observed in the HFOV and NCPAP groups than in the conventional group (P < 0.05), whereas infants in
the HFOV group exhibited slight differences in these two indicators from their counterparts in the NCPAP group (P >
0.05). The serum HMGBL1 levels in both groups were significantly higher than those in the conventional group (P <
0.05). Discussion: Both HFOV and NCPAP are feasible in the treatment of NRDS and may play a role in the inhibition

of HMGB1.
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Introduction

Neonatal respiratory distress syndrome (NRDS)
is one of the most common medical conditions
affecting premature babies [1]. It is caused by
alveolar hypoplasia and the production of pul-
monary surfactant [2], it is also a common phe-
nomenon requiring care in the neonatal inten-
sive care unit (NICU) [3]. NRDS is a respiratory
distress symptom that usually occurs in pre-
term infants within 6 h of birth; these symp-
toms may aggravate and even cause respirato-
ry failure, resulting in death [4]. The treatment
options for NRDS vary from surfactant replace-
ment therapy, ventilator therapy, and oxygen
therapy to antenatal corticosteroid therapy.
However, they show little benefit in the outco-
mes in newborns with severe NRDS [5], neces-
sitating the development of new techniques.

A previous study investigated the early inflam-
matory factors related to NRDS, but these early
inflammatory factors appeared early in the body
and existed for a short time, which only contrib-
uted to the early diagnosis of NRDS, and there
are limitations in the evaluation of the condition
and prognosis of NRDS [3]. Therefore, research-
ers have begun to pay attention to a class of
advanced inflammatory mediators represented
by high mobility group protein B1 (HMGB1) that
appear later in the body and exist for a long
time, in order to find a possible reference index
for the evaluation of the condition and progno-
sis of NRDS. HMGB1 is an important inflamma-
tory mediator. It is secreted by immune cells
and released into the cytoplasm and even
extracellularly. It participates in and mediates
the inflammatory response of various diseases
such as acute lung injury, sepsis and arthritis in
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adults. The severity of the disease is closely
related to the prognosis [6].

High-frequency oscillatory ventilation (HFOV) is
a unique mode of mechanical ventilation that
works through a non-traditional gas exchange
mechanism whereby ventilation is available at
extremely low tidal volume and high frequency
[6]. It is provided with an oscillating pump to
deliver active exhalation and inhalation, oscil-
lating around a relative pressure and a con-
stant pressure. Its purpose is to maintain suffi-
cient lung volume and improve oxygenation [7].
Nasal continuous positive airway pressure
(NCPAP) is a strategy for noninvasively applying
positive airway pressure throughout the respi-
ratory cycle through the application of bias flow
of respiratory gas to an apparatus attached to
the nose. Treatment with NCPAP reduces the
risk of mechanical ventilation and is effective in
reducing the incidence of chronic lung diseases
[8]. NCPAP has the potential to reduce mechan-
ical ventilation-related lung injury and has
become a common strategy for the early respi-
ratory management of premature infants [9].

Considerable studies have been conducted on
HFOV and NCPAP in the treatment of NRDS [10,
11], but few has focused on comparing their
applications. This trial was designed to provide
a reference for NRDS treatment by comparing
the clinical efficacy and safety of HFOV with
NCPAP and their effects on HMGB1.

Materials and methods
General data

A total of 180 infants with NRDS admitted to
our hospital were enrolled and divided the
HFQOV group (n = 60) with HFOV based on the
conventional therapy, the NCPAP group (n = 60)
with NCPAP and the conventional therapy, or
conventional group (n = 60) treated with the
conventional therapy. Randomization was per-
formed using a computerized randomization
algorithm with sequential numbering. Of the
180 infants, patients in the HFOV group includ-
ed 31 males and 29 females, aged (35.5 + 9.6)
days old with a birth weight of (1140 + 343) g.
Patients in the NCPAP group included 36 males
and 24 females, aged (35.4 + 9.5) days old with
a birth weight of (1030 + 565) g, while the con-
ventional group consisted of 32 males and 28
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females, aged 35.9 + 9.4 days old with a birth
weight of (1048 + 315) g.

Inclusion and exclusion criteria

Inclusion criteria were as follows: confirmation
of NRDS by lung ultrasound [12]; generally com-
plete clinical data; the presence of clinical
symptoms such as tachypnea, air broncho-
gram, and coarse lung margin. NRDS diagnos-
tic criteria: shortness of breath (> 60 breaths/
min), exhaled groaning, and three-concave
signs during inhalation soon after birth. The
condition progressively worsens; blood gas
analysis shows a decrease in arterial blood oxy-
gen partial pressure and an increase in carbon
dioxide partial pressure. High, negative value of
alkali surplus increases. X-ray manifestations
that are in line with the characteristics of RDS
are grade |: the brightness of the two lung fields
is significantly reduced, and fine particles and
net-like shadows are evenly scattered; grade I
in addition to the aggravation of grade |, there
is visible Bronchial inflation signs extending to
the middle and outer areas of the lung field;
Grade lll: the disease is aggravated, the bright-
ness of the lung field is more reduced, and the
heart and diaphragm are blurred; Grade IV: the
entire lung field is white lung, and the bronchial
inflation signs are more obvious, like bald
leaves branches.

Exclusion criteria were as follows: extreme pre-
term infants; severe somatic conditions; other
infectious diseases; severe congenital heart
diseases; congenital malformations; infants
with shock; infants with history of recurrent
respiratory tract infection; infants with mea-
sles, whooping cough, or other respiratory
diseases; infants with contraindication for ven-
tilation therapies; infants who were treated
with HFOV or NCPAP after the failure of conven-
tional ventilation. Written informed consent
was obtained from the subjects’ guardians
prior to trial entry. The trial was approved by the
Medical Ethics Committee of the Affiliated
Fuzhou Children’s Hospital of Fujian Medical
University.

Treatment

If the FiO, level of infants in the three groups
was < 35% to maintain the oxygen saturation
level required by the infants, 100-120 mg/kg of
Curosurf (Chiesi Farmaceutici S.P.A., Italy, arti-
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cle no.: H20181201) was used, with the first
dose of 200 umg/kg, and if necessary, the sec-
ond dose was adjusted to 100 ymg/kg. The
surfactant was administered according to the
intubation-surfactant-extubation method (INS-
URE). If the FiO, content decreased below 30%,
the infant was weaned to a humidified high-flow
nasal cannula (HHFNC) (Bubble CPAP, Fisher &
Paykel Healthcare Corporation Ltd.). In addi-
tion, HHFNC was discontinued when the FiO,
content reached 21% and respiratory distress
improved. NCPAP or HFOQV failure was defined
as apnea or pH less than 7.2 and partial CO,
pressure greater than 60 mmHg.

Infants in the three groups were intubated by a
respiratory tube, and received routine treat-
ment such as anti-infection and supportive
treatment. Infants in conventional group were
given non-invasive high-frequency ventilator
(Cat. No. 3090; Shanghai Meddo Medical
Devices Co., Ltd, Shanghai, China) with an ini-
tial inhaled oxygen concentration ranging from
55% to 80%, peak inspiratory pressure of
20-25 cmH,0, end-expiratory pressure of 5-8
cmH,0, respiratory frequency of 40 times/min
and inspiration time of 0.3-0.5 s. The vital signs
of the infant monitored closely at all times,
and the parameters were adjusted appropri-
ately. The ventilator was evacuated when the
infant’s condition was stable. Infants in HFOV
group received both routine therapy and HFOV
provided by a non-invasive high-frequency ven-
tilator (Cat. No. 3090; Shanghai Meddo Medical
Devices Co., Ltd, Shanghai, China) with an ini-
tial inhaled oxygen concentration ranging from
25%to 100% and oscillation frequency between
9 Hz and 15 Hz. After ventilation, the amplitude
and other parameters of the ventilator were
adjusted. In the case of thoracic oscillation in
the subjects, the ventilator was immediately
stopped. Treatment with HFOV ensured an air
flow rate within 11-15 L/min and PCO, in arte-
rial blood within 35%-50%, while the inhaled
oxygen concentration was gradually reduced.

Infants in the NCPAP group were treated with
both routine therapy and NCPAP. NCPAP was
started with a non-invasive high-frequency ven-
tilator (Cat. No. 3090; Shanghai Meddo Medi-
cal Devices Co., Ltd, Shanghai, China). Initial
NHFOV settings were oxygen concentration of
35%-50% and end-expiratory pressure of 4-6
¢mH,0. Then, observations followed. The oxy-
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gen concentration was lowered to 20%-34%
over time and the end-expiratory pressure
gradually decreased to 2-3 ¢cmH,O until with-
drawing the ventilator.

Observation targets

The observation targets included ventilation
time, oxygen exposure time, ventilator dura-
tion, and oxygen consumption time after venti-
lator weaning, which were recorded in the th-
ree groups. Qi and blood indicators, heart
rate, respiratory frequency, PCO,, and PaO,
were observed and recorded before and after
treatment, together with complications after
treatment.

Efficacy evaluation criteria

The efficacy evaluation criteria were as follows:
High efficacy: disappearance of clinical symp-
toms and carbon dioxide and blood oxygen
saturation within the normal range. Good effi-
cacy: improved clinical symptoms and normal
carbon dioxide and blood oxygen saturation. No
efficacy: no remarkable amelioration of clinical
symptoms, carbon dioxide, and blood oxygen
saturation. Total efficacy rate was calculated as
follows: Total efficacy rate = (humber of cases
with high efficacy + number of cases with good
efficacy)/total number of cases in each group x
100%.

Determination of HMIGB1

All subjects had blood samples of 5 mL taken
under a fasting state. The blood was centri-
fuged at 1500 r/min for 10 min and stored in a
low-temperature freezer at -80°C for follow-up
trials. ELISA assay was performed in accor-
dance with the instructions of ELISA Kit for
HMGB1 (BS-0664R-2; Shanghai Zhenyu Biote-
chnology Co., Ltd.). The kit and the samples
were taken out of the freezer 30 min ahead of
the assay to warm them to room temperature.
The next procedure was to set a blank well (fol-
lowing the same steps as for the standard well
and sample well, apart from no samples or
enzyme-labeled reagents being added), a stan-
dard well, and a sample well. To the enzyme-
labeled coated plate, 50 yL of standard sample
was precisely added for the case of the stan-
dard well, whereas 40 uL of sample diluent was
first added to the sample well, followed by 10
uL of the sample to be assayed. Subsequently,
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the plate was sealed with microplate sealers
and incubated in an incubator at 37°C for 30
min. The next step was to discard the liquid and
pat the plate dry with absorbent paper, followed
by the addition of washing liquid to each well; it
was left to stand for 30 s, after which the wash-
ing liquid was discarded. The above steps were
repeated five times. Except for in the blank well,
50 uL of enzyme-labeled reagent was placed
into each well, and then the plate was sealed
with microplate sealers for incubation in an
incubator at 37°C for 30 min. After the liquid
was discarded and the plate patted dry with
absorbent paper, the washing liquid was added
to each well, which was then left to stand for 30
s, followed by discarding the washing liquid.
The above steps were repeated five times. Each
well was first provided with 50 uL of A develop-
er, and then 50 yL of B developer with gentle
oscillation of the wells to mix the solution even-
ly. The plate was incubated at 37°C for 15 min
before the addition of 50 uL of stop buffer to
each well. Next, the optical density (OD) value
at 450 nm was measured for each well within
15 min with a Fully Automated Chemilumines-
cence Immunoassay Analyzer (Diamond; Bei-
jing Qinye Yongwei Technology Co., Ltd.). Finally,
the HMGB1 concentration was calculated.

Statistical methods

Statistical analysis was performed using IBM
SPSS Statistics 21.0 (EASYBIO, China). The
intra-group enumeration data were expressed
as case number/percentage [n (%)], while the
chi-square test was adopted for inter-group
enumeration data. The chi-squared test with
continuity correction was preferred if the theo-
retical frequency was below 5. For measure-
ment data, mean * standard deviation (X = SD)
was used in this trial. Paired t-test was used for
comparison between pre-treatment data and
post-treatment data for each group. One-way
ANOVA was applied for comparisons of the
means of all groups. Data from two groups
were compared by the LSD t-test, and the dif-
ference was considered statistically significant
when P < 0.05.

Results
General data
No significant differences were found among

the three groups in variables including sex, age,
birth weight, place of residence, nationality,
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pathology, clinical symptoms, delivery mode,
gestational age, parents’ smoking history and
alcohol abuse history (P > 0.05) (Table 1).

Comparison of clinical indicators

No marked differences were observed in oxy-
gen exposure time, ventilation time, ventilator
duration, and oxygen consumption time after
ventilator weaning between the HFOV and
NCPAP groups (P > 0.05), but these variables
showed lower values in conventional group (P <
0.05) (Table 2).

Comparison of blood gas before and after
treatment

Qi and blood indices did not differ markedly
before treatment among the three groups (P >
0.05). However, HFOV and NCPAP groups had
better PaO,, PaCO,, and Sa0, than the conven-
tional group after treatment (P < 0.05), although
there was no significant difference between
these two groups (P > 0.05) or in pH level after
treatment among the three groups (P > 0.05)
(Table 3).

Comparison of heart rate and respiration fre-
quency before and after treatment

Remarkable differences were found in neither
heart rate nor respiratory frequency among
the three groups before treatment (P > 0.05),
nor between HFOV and NCPAP groups after
treatment. However, in both HFOV and NCPAP
groups, these two indicators were much more
favorable than those in the conventional group
(P < 0.05) (Figure 1).

Comparison of PCO, and PaO, before and after
treatment

PCO, and Pa0, varied slightly among the three
groups before treatment (P > 0.05). After treat-
ment, PCO, in the HFOV and NCPAP groups was
much lower than that in the conventional group
(P < 0.05), while Pa0, in the HFOV and NCPAP
groups was significantly higher than that in con-
ventional group (P < 0.05). There was no signifi-
cant difference in PCO, and PaO, between the
HFOV and NCPAP groups after treatment (P >
0.05) (Figure 2).

Comparison of clinical efficacy after treatment

In the HFOV group, high efficacy was found
in 42 cases (70.00%), good efficacy in 13

Am J Transl Res 2021;13(5):5137-5146



Efficacy of high-frequency oscillatory ventilation

Table 1. General clinical data of infants in the three groups [n (%)] (X + SD)

Terms H':r?\i gGrS;Jp NC(:AZ %rg)up Conve(rr:tlfréaol)group F/x?value P value
Sex 0.943 0.624
Male 31 (51.67) 36 (60.00) 32 (53.33)
Female 29 (48.33) 24 (40.00) 28 (46.67)
Age (d) 35.5+9.6 35.4+95 35.9+9.4 0.047 0.955
Birth weight (g) 1140 + 343 1030 + 565 1048 + 315 0.011 0.989
Place of residence 0.933 0.627
Urban 27 (45.00) 32 (53.33) 31 (51.67)
Rural 33 (55.00) 28 (46.67) 29 (48.33)
Nationality 2.880 0.237
Han nationality 30 (50.00) 39 (65.00) 36 (60.00)
Minorities 30 (50.00) 21 (35.00) 24 (40.00)
Pathology 5.704 0.681
Infectious pneumonitis 11 (18.33) 9 (15.00) 13 (21.67)
Aspiration pneumonitis 14 (23.33) 16 (26.67) 11 (18.33)
Wet lung 16 (26.67) 14 (23.33) 15 (25.00)
RDS 13 (21.67) 12 (20.00) 8(13.33)
HIE 6 (10.00) 9 (15.00) 13 (21.67)
Clinical symptoms 5.281 0.508
Dyspnea 18 (30.00) 15 (25.00) 21 (35.00)
Cyanosis 22 (36.67) 19 (31.67) 13 (21.67)
Change of mind 7(11.67) 12 (20.00) 9 (15.00)
Cyclical variation 13 (21.67) 14 (23.33) 17 (28.33)
Delivery mode 0.321 0.852
Eutocia 35 (58.33) 37 (61.67) 34 (56.67)
Cesarean section 25 (41.67) 23 (38.33) 26 (43.44)
Gestational age (weeks) 35.1+3.1 35.7+34 35.4+3.3 0.505 0.604
Parents’ smoking history 0.884 0.643
Yes 26 (43.44) 21 (35.00) 24 (40.00)
No 34 (56.67) 39 (65.00) 36 (60.00)
Parents’ alcohol abuse history 0.556 0.758
Yes 22 (36.67) 24 (40.00) 26 (43.44)
No 38 (63.33) 36 (60.00) 34 (56.67)

Table 2. Comparison of clinical indicators for the three groups (X * SD)

HFOV group  NCPAP group  Conventional group

(n =60) (n=60) (n=60) F P
Oxygen exposure time (h) 122.21 £+ 2.34"* 123.78 +2.31" 154.34 + 2.93 3045.000 < 0.001
Ventilation time (h) 89.55+1.12° 88.23+ 1.16" 112.34 + 2.09 4746.000 0.001
Ventilator duration (h) 73.22+1.98 7421+ 1.96" 85.54 + 1.23 909.300 <0.001
Oxygen consumption time after ventilator weaning (h) 52.33 + 1.09" 52.21 + 1.07" 63.93 + 1.35 1963.000 <0.001

Note: After treatment, “P < 0.05 in HFOV and NCPAP groups compared with conventional group.

(21.67%), and no efficacy in 5 (8.33%), with
a total efficacy rate of 91.67%. The total effica-
cy rate was 90.00% in the NCPAP group, with
high efficacy in 45 cases (75.00%), good effi-
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cacy in 9 (15.00%), and no efficacy in 6
(10.00%). Among infants in the conventional
group, 31 experienced high efficacy (51.67%)
and 13 (21.67%) good efficacy, but a total of 16
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Table 3. Qi and blood indexes of the three groups before and after treatment (X + SD)

Pa0, (mmHg) PaCO, (mmHg) Sa0, (mmHg) pH
Group n Before After Before After Before After Before After
treatment  treatment  treatment treatment treatment treatment treatment treatment
HFOV group 60 6.03+1.01 6.73+1.11"* 765+0.21 7.73+0.33"% 716+0.62 7.21+0.63"* 7.26+0.62 7.30+0.63"*
NCPAP group 60 6.15+1.21 6.84+1.15"* 755+0.35 7.75+0.36"* 7.15+0.61 7.20+0.65"* 7.25+0.61 7.29 +0.65"*
Conventional group 60 6.05+1.18 7.73+0.63" 7.59+0.27 755+0.41" 716+0.61 7.46+0.66° 7.27+0.60 7.54+0.60"
F 0.192 18.340 1.904 5.371 0.005 3.112 0.016 3.057
P 0.826 <0.001 0.152 0.005 0.995 0.047 0.984 0.049

Note: “P < 0.05 after treatment compared with that before treatment, and #P < 0.05 compared with that in conventional group after treatment.
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Figure 1. Comparison of Heart Rate and Respiration Frequency before and after Treatment. Remarkable differences
were not found in heart rates among all groups before treatment (P > 0.05), or between the HFOV group and NCPAP
group after treatment, although these two groups had much more favorable heart rates than the conventional group
(P < 0.05) (A). Significant differences were not found in respiratory frequencies among all groups before treatment
(P > 0.05), or between the HFOV group and NCPAP group after treatment, although these two groups had much
more favorable respiratory frequencies than the conventional group (P < 0.05) (B). Note: “P < 0.05 after treatment
compared with that before treatment, and *P < 0.05 compared with that in conventional group after treatment.
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Figure 2. Comparison of PCO, and Pa0, before and after Treatment. PCO, and Pa0, varied slightly among the three
groups before treatment (P > 0.05). After treatment, PCO, was much lower in the HFOV and NCPAP groups than that
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in the conventional group (P < 0.05) (A), while PaO, was significantly higher than that in the conventional group (P
< 0.05) (B). There was no significant difference in PCO, and PaO,, between the HFOV and NCPAP groups after treat-
ment (P > 0.05). Note: “P < 0.05 after treatment compared with that before treatment, and *P < 0.05 compared with

that in conventional group after treatment.

Table 4. Comparison of treatment efficacy among the three groups [n (%)]

HFOV group

NCPAP group

Conventional group

Efficacy (n = 60) (n = 60) (n = 60) X2 value P value
High efficacy 42 (70.00) 45 (75.00) 31 (51.67)

Good efficacy 13 (21.67) 9 (15.00) 13 (21.67)

No efficacy 5(8.33) 6 (10.00) 16 (26.67)

Total efficacy rate 55 (91.67) 54 (90.00) 44 (73.33) 9.673 0.007
Table 5. Comparison of post-treatment complications among the three groups [n (%)]

Group lerc])\igBrg;Jp NC(PAE gg;up Conve(?ff%%l)grwp X2 value P value
P value 2(3.33) 1(1.67) 5 (8.33) 3.401 0.183
Intracranial hemorrhage 1(1.67) 0 (0.00) 3 (5.00) 3.580 0.167
Ventilator-associated pneumonia 2 (3.33) 3 (5.00) 4 (6.67) 0.702 0.704
Total complications 5 (8.33) 4 (6.67) 12 (15.00) 6.146 0.046

Table 6. Comparison of HMGB1 levels among
three groups after treatment (X + SD)

Group oNf“C”;::; HMGB1 (pg/mL)
HFQOV group 60 579.95 + 81.26"
NCPAP group 60 571.55 + 75.55"
Conventional group 60 785.85 + 184.76
F 57.090
P <0.001

Note: After treatment, “P < 0.05 in HFOV and NCPAP
groups compared with conventional group.

(26.67%) lacked efficacy, making the total effi-
cacy rate of 73.33%. As such, the HFOV and
NCPAP groups had no significant differences in
total efficacy rates (P > 0.05), although their
rates were much higher than that of conven-
tional group (P < 0.05) (Table 4).

Comparison of complications after treatment

In the HFOV group, pneumothorax occurred in 2
infants (3.33%), intracranial hemorrhage in 1
(1.67%), and ventilator-associated pneumonia
in 2 (3.33%), amounting for an incidence of
total complications of 8.33%. In the NCPAP
group, 1 infant had pneumothorax (1.67%), O
had intracranial hemorrhage, and 3 had venti-
lator-associated pneumonia (5.00%), making
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the incidence of total complications of 6.67%.
In the conventional group, pneumothorax
occurred in 5 (8.33%), intracranial hemorrhage
in 3 (5.00%), and ventilator-associated pneu-
monia in 4 (6.67%), making the incidence of
total complications of 15.00%. The incidence
of total complications did not differ markedly
between the HFOV and NCPAP groups (P >
0.05), but both of their levels were lower than
that in the conventional group (P < 0.05) (Table
5).

Comparison of HMGB1 levels among three
groups after treatment

The serum HMGB1 levels did not differ mark-
edly between the HFOV group and NCPAP group
(P> 0.05), but the serum HMGB.1 levels in both
groups were significantly higher than those in
the conventional group (P < 0.05) (Table 6).

Discussion

Respiratory distress syndrome (RDS) is still a
major disease in premature infants [13].
Pulmonary surfactant is a complex mixture of
phospholipids and proteins, whose function is
to reduce surface tension at the alveolar-air
interface and prevent pulmonary collapse; it is
formed in the physiological transition from
fetus to newborn [14]. Deficiency of pulmonary
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surfactant production and function, coupled
with immature lung structure, is the major
cause of morbidity and mortality of premature
infants, especially in RDS [15, 16]. Studies
have shown that NRDS treatment involves risks
such as bronchopulmonary dysplasia or chron-
ic lung disease due to mechanical ventilation
(which is required to maintain neonatal vitality)
[17]. In this context, there is an urgent need for
alternative options for treating NRDS.

HFOV was previously thought to be a mode of
lung protective ventilation with high flow rates
and low tidal volumes, which contributes to the
avoidance of volutrauma, such as excessive
alveolar distension and high peak airway pres-
sures, thereby facilitating lung recruitment.
HFOV delivers continuous airway pressure to
prevent lung collapse [18, 19]. NCPAP is a sep-
arate channel that combines a variable flow
rate and is available for inhaling and exhaling
gases. When a neonate inhales and exhales,
gases are inhaled into the airway through the
smallest pathway, and exhaled out of the small-
est exhalation tube or exhaust tube, thus reduc-
ing exhalation resistance [20]. A study by Lin et
al. [21] showed that compared with convention-
al mechanical ventilation, HFOV is a safe and
reliable therapy for the treatment of RDS in pre-
mature infants, which can reduce the incidence
of complications and shorten the ventilation
time. Zannin et al. [22] demonstrated the
effects of NCPAP in mild and severe premature
infants, including improved gas exchange, sta-
bilization of respiratory volume and end-expira-
tory lung volume at a lower level, and enhanc-
ing oxygenation. In both studies, it has been
proven that HFOV and NCPAP are effective in
treating NRDS. Regarding the trial in the pres-
ent study, the findings indicated that the HFOV
group and NCPAP groups were largely superior
to the conventional group in terms of post-treat-
ment factors such as clinical indicators, Qi and
blood indices, heart rate, respiratory frequency,
PCO,, Pa0,, clinical efficacy, and incidence of
complications, but no significant difference
was found in these variables between the for-
mer two groups. This indicated the feasibility of
both HFOV and NCPAP for the treatment of
NRDS.

Recent studies have shown that a variety of
cytokines and inflammatory mediators play crit-
ical roles in the physiological and pathological
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processes of NRDS [23]. As an inflammatory
factor, HMGB1 is expressed in all eukaryotic
cells and is involved in cell migration, growth,
differentiation, and proliferation as well as the
upgrading and growth of chromosomin, which
is also closely related to various diseases [24].
In a study by Xue et al. [25], determination of
the level of HMGB1 in the serum of infant
patients may better predict the incidence and
mortality of NRDS. In addition, Wang et al. [26]
also found that the determined HMGB1 level
was associated with the development and
prognosis of NRDS. In order to obtain a deeper
understanding of the possible mechanisms of
action of HFOV and NCPAP in NRDS treatment,
ELISA was used after treatment to determine
the serum HMGB1 level in neonates in this trial.
The results did not show a significant differ-
ence in HMGB1 levels between the HFOV and
NCPAP groups, but these levels were distinctly
lower in both groups than those in the conven-
tional group. This proved that NRDS caused
the physiological and pathological process of
HMGB1 elevation at any time, while HFOV and
NRDS were effective in inhibiting the HMGB1
level to treat NRDS. Thus, treatment of NRDS
by inhibiting inflammatory reactions may be
one of the mechanisms of HFOV and NCPAP,
but the specific features of these different
options remain to be determined.

This trial was performed in strict accordance
with the inclusion and exclusion criteria to guar-
antee its rigor and reliability by eliminating sig-
nificant differences among HFOV, NCPAP and
conventional groups in clinical baseline data
such as sex and age. Although the trial con-
firmed the feasibility of HFOV and NCPAP for
NRDS treatment, there were certain limita-
tions, including a lack of follow-up and a rela-
tively small sample size. Therefore, there is a
need for future studies to support the findings
of this trial.

In conclusion, both HFOV and NCPAP are fe-
asible for treating NRDS, and may work th-
rough the inhibition of HMGB1, despite some
intra-treatment complications under control
treatment.
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