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Objects. To analyze the value of serummicroribonucleic acid-34a (miR-34a) and angiopoietin-1 (Ang-1) in severity evaluation and
prognosis of neonatal respiratory distress syndrome (RDS). Methods. A total of 96 neonates with RDS admitted to the hospital
from February 2020 to April 2021 were selected as the research subjects. According to the neonatal critical illness score, the
subjects were divided into non-critical group (n� 50), critical group (n� 27), and extremely critical group (n� 19). According to
survival status, the subjects were divided into survival group (n� 76) and death group (n� 20). Serum miR-34a and Ang-1 levels
and NCIS were compared between RDS neonates with di�erent severity and prognosis. �e predictive value of serum miR-34a,
Ang-1, and NCIS for death was analyzed using the receiver operating characteristic (ROC) curve. Results. Serum miR-34a and
Ang-1 levels andNCIS were signi�cantly di�erent in the 3 groups (P< 0.05). SerummiR-34a level decreased in order, while serum
Ang-1 level and NCIS increased in order from the extremely critical group, the critical group to the non-critical group (P< 0.05).
�e survival group had lower serum miR-34a level and higher Ang-1 level and NCIS than the death group (P< 0.05). ROC curve
analysis showed that the area under the curve (AUC) values of serummiR-34a, Ang-1, and NCIS to predict death of RDS neonates
were 0.745, 0.7667, and 0.736.�e cuto� values were 1.175, 6.815 ng/mL, and 85 points.�e AUC of joint prediction with the three
was 0.924, signi�cantly larger than that of each index. �e sensitivity and speci�city were 94.70% and 90.00%. Conclusion. Serum
miR-34a, Ang-1, and NCIS are closely related to the severity and prognosis of neonatal RDS. Combined detection of the three is
helpful for prognosis of neonatal RDS.

1. Introduction

Respiratory distress syndrome (RDS) is a type of disease with a
high clinical mortality rate in pediatrics. �e clinical manifes-
tations of children are moaning, shortness of breath, purple and
blue, etc. In severe cases, apnea, super�cial breathing, and limb
relaxation may occur. It is common in infants, and the younger
the gestational age, the higher the incidence [1, 2]. �e main
cause of the disease is the reduction of primary or secondary
alveolar surface material, which poses a great threat to the life
and health of children [3]. At present, the pathogenesis of RDS is
not yet clear clinically. It has been suggested that the lack of lung
surfacematerial and the imbalance of in¢ammatory response are
the important pathological mechanisms of RDS [4]. MicroRNA
(miRNA) is a gene regulatory molecule that regulates the im-
mune response and in¢ammatory pathway by a�ecting the
expression of target genes. In recent years, studies have shown

that miR-34a can regulate the in¢ammatory response [5].
According to literature reports, di�erent pathogenesis can in-
crease the alveolar epithelial barrier and pulmonary vascular
endothelial permeability in patients with RDS, and then pul-
monary edema occurs. Angiopoietin (Ang) plays an important
role in vascular endothelial proliferation and apoptosis [6, 7]. In
view of this, this study detected serummiR-34a andAng-1 levels
in children with RDS and analyzed the value of these indicators
in assessing the severity and prognosis of neonatal RDS.

2. Materials and Methods

2.1. General Information. A total of 96 children with RDS
admitted to our hospital from February 2020 to April 2021
were selected as the research objects. Among them, there
were 53 males and 43 females; the gestational age was 34–40
weeks, and the average gestational age was (37.07± 1.33)
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weeks. +e birth weight was 2525g∼3370 g, and the average
weight was (2950.54± 210.45) g. +is study was approved by
the Medical +eory Committee of the hospital, in accor-
dance with the principles of the Declaration of Helsinki, and
the patients and their families were informed and signed the
consent form for this study.

Taking the diagnosis of RDS in children as the starting
point of the study and taking the recovery and discharge or
death as the end point of the study, all the children were
divided into a survival group and a death group, with 76
cases and 20 cases, respectively. +e Neonatal critical score
(NCIS), which including heart rate, systolic blood pressure,
respiration, and serum potassium of all children was per-
formed [8]. Children with NCIS score >90 were classified as
non-critical group, 70–90 were classified as critical group,
and <70 were classified as extremely critical group, with 50
cases, 27 cases, and 19 cases, respectively.

2.2. Inclusion Criteria. Inclusion criteria were as follows:①
all children meet the relevant diagnostic criteria in Practical
Neonatology [9]; ② the chest X-ray showed diffuse fine-
grained reticular shadows, and the pulmonary transparency
was reduced; and③ the gestational age was over 34 weeks.

2.3. ExclusionCriteria. Exclusion criteria were as follows:①
combined with congenital pulmonary malformation, re-
spiratory malformation, and so on;② combined with severe
extrapulmonary infection; and③ combined with congenital
complex heart disease.

2.4. Methods

2.4.1. Serum miR-34a Detection. After diagnosis, 5ml of
morning venous blood was collected from all children,
centrifuged to separate serum, and stored at −80°C for
testing. 500 μl serum was collected and allowed to stand with
1mL of TRIzol at room temperature, isopropanol and 75%
ethanol were added in turn, and the above operations were
repeated to extract total RNA and store it at −20°C. +e total
RNA was reverse transcribed using a reverse transcription
kit to synthesize cDNA products. +e reaction system was
0.15 μl dNTP (100mmol/L), 1 μl multi-stranded reverse-
transcriptase (50U/μl), 0.19 μl lRNase inhibitor (20U/μl),
and 4.16 μl nuclease-free water, adding 5 μl RNA solution
(1.6 ng/μl) and 3 μl reverse transcription primers, mixing
well, and centrifuging for 1min. Cyclic reaction: 16°C for 30
minutes, 42°C for 30 minutes, 85°C for 5 minutes, ice bath
for 1 minute, and stored at −20°C. Real-time fluorescence
quantitative polymerase chain reaction was performed using
a real-time fluorescence quantitative PCR instrument. Real-
time fluorescence quantitative polymerase chain reaction
(2 μl cDNA, 3 μl of upper and lower primers, and 0.5 μl of
Taq polymerase) was performed using real-time fluorescence
quantitative PCR instrument. Reaction conditions: dena-
turation at 95°C for 15 s. After annealing at 60°C for 1min,
the reaction was terminated after 30 cycles of amplification,
and the relative expression level of serum miR-34a was
calculated by the 2−ΔΔCt method.

2.4.2. Detection of Ang-1 Level. +e early morning venous
blood was collected from the children and centrifuged at
3000 r/min for 10min in a centrifuge, and the Ang-1 level
was detected by enzyme-linked immunosorbent assay.

2.5. Statistical Indicators. In this study, SPSS19.0 was used
for analysis and processing, the count data were described by
(n(%)), and the χ2 test was used for comparison between
groups. +e measurement data conforming to the normal
distribution are presented in (x ± s), the t-test is used for
comparison between groups, and the one-way analysis of
variance is used between multiple groups. Receiver oper-
ating characteristic curve (ROC) was used to analyze the
predictive value of serum miR-34a, Ang-1, and NCIS scores
for death in children with RDS. P< 0.05 was the detection
level.

3. Results

3.1.Comparisonof SerummiR-34aandAng-1Levels andNCIS
Scores in Children with RDS of Different Severity. +ere were
significant differences in serum miR-34a and Ang-1 levels
and NCIS scores among the three groups (P< 0.05), and
miR-34a and Ang-1 levels and NCIS score of extremely
critical group were lower than the other two groups
(P< 0.05). +e serummiR-34a level in the critical group was
higher than that in the non-critical group, and the serum
Ang-1 level and NCIS score were lower than those in the
non-critical group (P< 0.05), as shown in Figures 1–3.

3.2.ComparisonofSerummiR-34aandAng-1LevelsandNCIS
Scores in Children with RDS with Different Prognosis. +e
serum miR-34a level in the survival group was lower than
that in the death group, and the Ang-1 level and NCIS score
were higher than those in the death group, and the difference
was statistically significant (P< 0.05), as shown in
Figures 4–6.

3.3.�e Serum Levels of miR-34a, Ang-1, NCIS Score, and the
�ree Combined Detection on the Predictive Value of Death of
RDS Children. +e results of ROC curve analysis showed
that the areas under the line of serum miR-34a, Ang-1, and
NCIS scores for predicting death in children with RDS were
0.745, 0.7667, and 0.736, and the critical values were 1.175,
6.815 ng/mL, and 85 points, respectively. +e offline area of
combined detection for predicting death in children with
RDS was 0.924, which was significantly higher than that of
single detection, and its sensitivity and specificity were
94.70% and 90.00%, respectively, as shown in Table 1 and
Figure 7.

4. Discussion

RDS is the main cause of neonatal death. At present, there is
still a lack of specific therapeutic methods for RDS, mainly
through pulmonary surfactant replacement, respiratory
support, fluid management, and other methods, and the
treatment is difficult [10]. +is disease has a poor prognosis
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Figure 1: Comparison of serummiR-34a in children with di�erent
severity of RDS.
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Figure 2: Comparison of serum Ang-1 levels in children with
di�erent severity of RDS.

Extremely
critical

critical

N
CI

S

0

50

100

150

Non
critical

NCIS

Figure 3: Comparison of NCIS scores in children with RDS of
di�erent severity.
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Figure 4: Comparison of serum miR-34a in children with RDS
with di�erent prognosis.
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Figure 5: Comparison of serum Ang-1 levels in children with RDS
with di�erent prognosis.
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Figure 6: Comparison of NCIS scores in children with RDS with
di�erent prognosis.
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Figure 7: ROC curve analysis of serummiR-34a, Ang-1, and NCIS
scores alone and their combined detection to predict death in
children with RDS.
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and many sequelae, which pose a great threat to the life and
health of children. Timely and effective prediction of the
severity of the disease has positive significance for im-
proving the prognosis and reducing the mortality rate of
children. Serum miR-34a has been confirmed by studies
to play an important role in cell proliferation, differ-
entiation, and metabolism and is significantly related to
immune inflammatory response [11]. Ang is a secretory
endothelial cell-specific growth factor, mainly including
Ang-1, Ang-2, Ang-3, Ang-4, and so on. Among them,
Ang-1 and Ang-2 are more studied in inflammation, and
studies have pointed out that monitoring the level of
Ang-1 is helpful to evaluate the survival status of ARDS
patients [12, 13].

Studies have confirmed that serum miR-34a plays an
important role in cell proliferation, differentiation, and
metabolism, and some studies have pointed out that it can
be used as an effective index to evaluate the prognosis of
RDS [14]. +e results of this study showed that the level of
serum miR-34a gradually increased with the aggravation
of children’s condition, and the level of serum miR-34a in
critically ill recombinant children was higher than that in
other two groups. It shows that the level of serummiR-34a
is significantly correlated with the severity of the disease.
In addition, the level of serum miR-34a in the survival
group is lower than that in the death group, which sug-
gests that serum miR-34 may be involved in the progress
of neonatal RDS and can be used as a marker for prognosis
evaluation of children with RDS.+e reason is that mRNA
plays an important regulatory role in RDS cell apoptosis
and inflammation. +e occurrence of RDS can lead to
different degrees of inflammation in the body, leading to
the increase of the level of miR-34a. Data show that
miRNA can regulate gene transcription and expression,
participate in macrophage polarization, and play an im-
portant role in the pathophysiological process of epithelial
cells, endothelial cells, and macrophages [15]. Macro-
phages can effectively resist harmful substances in the
immune process and can eliminate invading pathogens.
+ey play an important role in alveoli and can prevent
lung injury caused by extrapulmonary causes [16].
+erefore, the level of miR-34a is closely related to the
pathological process of RDS. In addition, under the in-
fluence of lung epithelial cell injury, it can also stimulate
the alveolar wall and capillary wall to release the level of
miR-34a into blood circulation. Also, with the aggravation
of RDS, this inflammatory stimulation will be more
obvious.

+is study showed that the serum Ang-1 level and NCIS
score gradually decreased, and the serum Ang-1 level and
NCIS score were lower than those of the other two groups
(P< 0.05).+e serumAng-1 level of critically ill patients and
NCIS score were lower than those of non-critically ill pa-
tients, suggesting that serum Ang-1 level and NCIS score
were closely related to the severity of RDS in children. On
the other hand, studies have pointed out that monitoring
Ang-1 levels can help to evaluate the survival status of
patients with ARDS. In this study, the serum miR-34a level
of children in the survival group was lower than that in the
death group, and the Ang-1 level and NCIS score were
higher than those in the death group (P< 0.05), further
confirming the above view. Ang-1 is a vascular growth factor
secreted by a variety of cells, which plays a regulatory role in
maintaining vascular permeability. In previous studies, the
downregulation of Ang-1 expression was responsible for the
decreased stability and increased permeability of pulmonary
capillary endothelial cells in patients with ARDS [17]. +e
main reason was that Ang-1 could not only reduce the
synthesis of nitric oxide (NO) by degrading bradykinin but
also promote the generation of oxygen free radicals induced
by oxidative stress to increase the decomposition of NO and
aggravate the damage of pulmonary vascular endothelial
cells [18]. NCIS score is a domestic neonatal critical illness
score method, which is mainly used to analyze and observe
blood gas analysis, vital signs, biochemical tests, and other
indicators of children [19]. +e literature has shown that
NCIS score has a good prediction effect on the death of
children with RDS [20]. In this study, the ROC curve was
used to analyze the predictive value of single test of serum
miR-34a, Ang-1, NCIS scores, and the combination of the
three tests on the death of children with RDS. It was found
that the offline area for predicting the death of children with
RDS by the combination of the three tests was 0.930, which
was significantly higher than that by the single test. +e
sensitivity and specificity were 90.00% and 96.10%, re-
spectively, indicating that the combination of the above
three indicators had high predictive value for the prognosis
of children with RDS and could be used as an auxiliary
method for clinical diagnosis.

In conclusion, serum miR-34a, Ang-1, and NCIS scores
are closely related to the disease severity and prognosis of
children with RDS, and the combined detection of the three
has a high predictive value for the prognosis of children with
RDS. It provides new clues for clinical treatment. However,
the shortcomings of this study are that the sample sources
are concentrated, the sample size is small, and it is a single-

Table 1: Predictive value of serum miR-34a, Ang-1, and NCIS scores individually and their combined detection on death in children with
RDS.

Indexes Area under the curve Standard
deviation 95% CI P Critical value Sensitivity (%) Specificity (%)

miR-34a 0.745 0.064 0.620∼0.870 0.001 1.175 72.40 70.00
Ang-1 0.667 0.063 0.543∼0.791 0.022 6.815pg/mL 59.20 75.00
NCIS scale 0.736 0.060 0.618∼0.853 0.001 85 scale 80.30 60.00
Joint detection of the three 0.924 0.042 0.842∼1.000 0.001 — 94.70 90.00
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center study. Future large-scale, multi-center research is
needed to further demonstrate the research results.

Data Availability

+e data can be obtained from the corresponding author
upon reasonable request.
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