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Abstract

Background: Neonatal respiratory distress syndrome (RDS), also known as hyaline membrane disease (HMD), occurs due to a
deficiency of pulmonary surfactant (PS), leading to rapid onset, fast progression, and poor prognosis of the disease.

Objectives: To analyze the perinatal high-risk factors for RDS in late preterm infants.

Methods: This was a case-control study. One hundred and thirty-eight late preterm infants admitted to our hospital from
January 2022 to December 2023 were selected and divided into the observation group (n = 36) and the control group (n =102)
based on the occurrence of RDS. The general conditions and risk factors of the two groups were analyzed using univariate
analysis and multivariate logistic regression analysis.

Results: Univariate analysis of perinatal high-risk factors in late preterm infants indicated significant differences in male sex,
elective cesarean section, amniotic fluid aspiration, premature rupture of membranes (PROM), intrauterine hypoxia, pregnancy
complications, and other factors between the two groups (P < 0.05). Meanwhile, a multivariate logistic regression analysis was
performed for the factors with statistically significant differences. This analysis found that all univariate factors with
statistically significant differences, except for intrauterine hypoxia, were high-risk factors for RDS in late preterm infants (P <
0.05).

Conclusions: The indications for cesarean section should be strictly controlled, health education during pregnancy should be
strengthened, maternal newborns with pregnancy complications should be monitored as early as possible, and effective
intervention measures should be taken to reduce the risk of RDS.
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1. Background

Neonatal respiratory distress syndrome (RDS), also
known as hyaline membrane disease (HMD), occurs due
to a deficiency of pulmonary surfactant (PS), leading to
rapid onset, fast progression, and poor prognosis of the
disease (1). Respiratory distress syndrome poses a high
risk of morbidity in premature infants, characterized by
symptoms such as progressive respiratory distress and
cyanosis shortly after birth, making it necessary for such
infants to receive early and effective treatment to
improve survival rates (2). Respiratory distress
syndrome is a common complication in premature
infants and a significant risk factor for premature infant
mortality. In recent years, with advancements in clinical
medicine, mechanical ventilation and PS replacement

therapy have been increasingly applied in the treatment
of RDS, leading to a significant decrease in mortality
rates associated with the disease (3). However, global
survey data indicate that RDS accounts for
approximately 40% of deaths in children under 5 years
old (4). Specifically premature infants have
underdeveloped lungs and a congenital PS deficiency,
leading to severe respiratory failure symptoms.
Meanwhile, poor disease control can result in long-term
respiratory and neurological sequelae, affecting the
healthy development of the infants and increasing the
risk of premature infant mortality. In contrast, late
preterm infants refer to those with a gestational age of

34 - 36 weeks, accounting for about 72% of premature
infants. Studies have shown that, compared to full-term
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infants, late preterm infants experience significantly
higher mortality rates and short- and long-term
complications, among which RDS is the most prevalent,
with an incidence of around 8.3% in late preterm infants
(5). The occurrence of RDS in premature infants is due to
PS deficiency, and existing clinical evidence indicates
that the risk factors for the disease include gestational
age and birth weight.

2. Objectives

However, due to the complex etiology of RDS, in-
depth research is needed to explore other risk factors
beyond the known ones, thus facilitating early detection
and treatment of the disease. This study is designed to
analyze the perinatal high-risk factors for late preterm
infants with RDS treated at our hospital, with the aim of
facilitating early diagnosis and treatment of the disease.
The findings are reported as follows.

3. Methods

3.1. Demographic Characteristics

This was a case-control study. One hundred and
thirty-eight late preterm infants admitted to our
hospital from January 2022 to December 2023 were
selected and divided into the observation group (n =36)
and the control group (n =102) based on the occurrence
of RDS.

3.1.1. Inclusion Criteria

(1) Patients who met the diagnostic criteria for
neonatal RDS, including clinical manifestations of
accelerated breathing, respiratory rate > 60
breaths/min, groaning, and three concave signs. Arterial
blood gas analysis suggested hypoxemia and
hypercapnia. Radiographs indicated poor lung aeration
with fine granular shadows and air bronchogram.

(2) Patients who were admitted after delivery.

3.1.2. Exclusion Criteria

(1) Patients with congenital inherited metabolic
diseases.

(2) Patients with combined bronchopulmonary
dysplasia, pneumonia, or asphyxia.

(3) Patients with intracranial hemorrhage or other
diseases.

3.2. Methodology

The clinical data of the two groups were collected,
and the high-risk factors were analyzed based on the
obtained data, followed by a statistical analysis. The
possible bias of retrospective data in this study is mainly
due to various factors in the process of data collection
and processing, including the span of the data years and
the subjective tendencies of the researchers. To reduce
measurement bias related to the data year span, the
data collected from January 2022 to December 2023 has
been determined to be derived from standardized test
methods and instruments. Additionally, there is no
conflict of interest between the researcher and the
study, and the study has been approved by the ethics
committee, which helps reduce researcher bias.

3.3. Statistical Methods

The data obtained in this study were entered into
SPSS 21.0 software for calculation, with measurement
data expressed as percentages (%), and the chi-square

(x?) test was used. Multivariate analysis was performed
using logistic regression analysis. A P-value of < 0.05 was
considered statistically significant.

4. Results

4.1. Comparison of General Data Between the Two Groups

There was no significant difference in gender,
gestational age, and weight between the two groups (P >
0.05), indicating excellent comparability (Table 1).

4.2. Comparison of Perinatal High-Risk Factors in Late
Preterm Infants

Univariate analysis of perinatal high-risk factors in
late preterm infants revealed significant differences
between the two groups in male sex, elective cesarean
section, amniotic fluid aspiration, premature rupture of
membranes (PROM), intrauterine hypoxia, and
pregnancy complications (P < 0.05) (Table 2).

4.3. Multivariate Analysis of Factors Affecting the Occurrence
of RDS in Late Preterm Infants

The multivariate logistic regression analysis of the
univariate factors with statistical significance found
that the high-risk factors for RDS in late preterm infants
included all factors except for intrauterine hypoxia (P <
0.05) (Table 3).

5. Discussion

Compared to full-term infants, late preterm infants
are immature in development and prone to neonatal
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Table 1. Comparison of Demographic Characteristics Between the Two Groups *

Groups No. Gender Gestational Age (wk) Weigh (g)
Male Female

Observation 36 20 (55.56) 16 (44.44) 35.08 +0.91 2334.78 £ 405.61
Control 102 55(53.92) 47(46.08) 35.21+0.85 2341.05 + 401.96
X2t - 0.029 0.774 0.080
P - 0.866 0.440 0.936

@ Values are expressed as No. (%) or mean + SD.

Table 2. Comparison of Perinatal High Risk Factors in Late Preterm Infants ®
Factors Observation (n=36) Control (n=102) x P-Value
Male 22(61.11) 40(39.22) 5.156 0.023
Elective cesarean section 30(83.33) 56 (54.90) 9.160 0.002
Amniotic fluid aspiration 7(19.44) 7(6.86) 4.621 0.032
PROM 2(5.56) 20 (19.61) 3.921 0.048
Meconium-stained amniotic fluid 1(2.78) 2(1.96) 0.084 0.773
Intrauterine hypoxia 7(19.44) 7(6.86) 4.621 0.032
Gestational diabetes 7(19.44) 7(6.86) 4.621 0.032
Gestational hypertension 8(22.22) 9(8.82) 4.423 0.035
Multiple pregnancy 12(33.33) 35(34.31) 0.011 0.915
Maternal age over 35 years 6(16.67) 16 (15.69) 0.019 0.890

Abbreviation: PROM, premature rupture of membranes.

@ Values are expressed as No. (%).

complications, among which RDS is a common critical
illness in newborns. Respiratory distress syndrome is
characterized by rapid onset and progression, with a
mortality rate of up to 50% in newborns with acute RDS
due to a lack of prompt and effective treatment (6, 7).
The occurrence of RDS is closely associated with a
deficiency of PS, a phospholipid-protein complex
synthesized and secreted by type II alveolar epithelial
cells. PS covers the surface of the alveoli and
significantly reduces alveolar surface tension, thereby
playing an essential role in preventing alveolar collapse
at the end of expiration and helping maintain
functional residual capacity (FRC) (8).

During pregnancy, PS production begins around 18 -
20 weeks of gestation and increases with the duration of
pregnancy, with a significant surge around 35 - 36 weeks
of gestation, reaching the level of lung maturity in a
short period of time (9). Therefore, a younger
gestational age indicates a lower PS content, increased
alveolar surface tension, decreased FRC at end-
expiration, and a higher risk of alveolar collapse.
Additionally, existing research demonstrates that
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premature infants with younger gestational ages and
lower birth weights experience a higher risk of RDS.

Newborns require an adequate amount of PS after
birth to reduce pulmonary tension, increase pulmonary
compliance, stabilize alveolar volume, prevent alveolar
collapse, maintain normal fluid pressure between
alveoli and capillaries, and reduce the risk of pulmonary
edema. Adequate PS also acts on precapillary vessels to
reduce tension, significantly increasing pulmonary
ventilation and creating favorable conditions for
pulmonary artery dilation (10, 11). During the first
breath after birth, newborns need to overcome various
resistances such as fluid pressure in the trachea and
surface tension. This indicates that lower birth weight
means a higher risk of RDS in premature infants. Both
gestational age and birth weight are indicators of infant
maturity, with increased maturity leading to a reduced
risk of RDS (12).

Previous studies have mostly focused on indicating
that the occurrence of RDS is closely related to
gestational age and birth weight, and recent studies
have shown that it is also associated with various other
factors. Common risk factors include gestational
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Table 3. Multivariate Analysis of Factors Affecting the Occurrence of Respiratory Distress Syndrome in Late Preterm Infants
Factors B SE(B) Waldy? P-Value Exp (B) 5%
Lower Upper
Male 1120 0.278 10.452 <0.001 0.399 0.228 0.698
Elective cesarean section 2361 0.348 46.851 <0.001 10.568 5.394 20.748
Gestational diabetes 0.625 0.103 20.421 <0.001 1.865 1.552 2.490
Gestational hypertension 0.637 0.108 18.732 <0.001 1.874 1546 2.482
Amniotic fluid aspiration 0.621 0.251 2.997 0.040 1.678 1.208 2.068
PROM -10.82 0.504 4.547 0.032 0.338 0.131 0.922
Intrauterine hypoxia -132 0.411 0.099 0.748 1.485 0.138 0.865

Abbreviation: PROM, premature rupture of membranes.

diabetes, multiple pregnancies, infant gender, PROM,
cesarean section, intrauterine distress, and perinatal
asphyxia (13). Compared to fullterm infants, late
preterm infants are immature in development, with a
gestational age between 34 - 36 weeks. Their lung
development is in the terminal sac stage, transitioning
to the alveolar stage, which poses a higher risk of PS
deficiency and increases the risk of respiratory system
complications.

This study revealed that in late preterm infants, there
are more males in the observation group than in the
control group, which is consistent with relevant
domestic literature, indicating that male sex is a risk
factor for RDS during the perinatal period in late
preterm infants. This is because male premature infants
have decreased lung function, underdeveloped immune
organs such as the thymus, and weaker resistance,
making them more susceptible to RDS (14). Meanwhile,
among the late preterm infants selected for this study,
no significant difference was observed in gestational
age and weight between the two groups, as both groups
consisted of late preterm infants with a small range of
gestational ages, resulting in minimal differences in
gestational age and weight.

This study suggested a higher proportion of amniotic
fluid aspiration in the observation group than in the
control group among late preterm infants, and logistic
analysis identified amniotic fluid aspiration as a risk
factor for perinatal RDS in late preterm infants.
Specifically, other substances in the amniotic fluid (such
as fetal fat, shed cells, microorganisms, etc.) can cause
inflammation and increase alveolar permeability when
inhaled. Meanwhile, damage to type II alveolar
epithelial cells in premature infants and inadequate
production of PS reduces pulmonary compliance,
increases elastic resistance, and severely impairs lung
function, ultimately increasing the risk of RDS (15).
Therefore, for late preterm infants, it is necessary to

quickly remove foreign objects from the airway after
delivery and minimize amniotic fluid aspiration to
effectively prevent RDS.

Currently, there is a lack of unified consensus on
whether PROM is a risk factor for RDS in premature
infants. Some studies suggest that PROM is a risk factor
for RDS in premature infants due to the increased risk of
secondary infection after PROM, leading to an increased
risk of RDS after fetal delivery (16, 17). However, some
scholars believe that PROM is a protective factor for RDS
due to a change in hormone levels in the fetal body after
its occurrence, resulting in early delivery, which can
effectively prevent infection and reduce the occurrence
of RDS.

Additionally, the body experiences a stress response
after PROM, leading to an increase in endogenous
cortisol, which effectively aids in lung maturity, thereby
reducing the risk of RDS. This study indicated a lower
proportion of PROM in the observation group than in
the control group, and a logistic analysis suggested that
it is a protective factor for RDS in late preterm infants
rather than a risk factor. However, in-depth clinical
investigations are needed to explore the specific
mechanisms.

In the meantime, this study revealed a significantly
higher proportion of elective cesarean sections in the
observation group than in the control group, and a
logistic analysis identified this as a high-risk factor for
RDS in late preterm infants. The reason is that there is a
significant increase in the secretion of fetal steroids and
catecholamines during natural childbirth, which
greatly facilitates lung maturity. In contrast, for fetuses
born by cesarean section, the assistance in lung
maturity is minimal due to no significant change in
hormone levels in the body. Additionally, due to the lack
of extrusion through the birth canal, there is a
significant decrease in the formation of negative
intrathoracic pressure compared to that in infants born
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through natural delivery, making it difficult to
effectively expel airway and lung fluids. Furthermore,
late preterm infants born by cesarean section
demonstrate relatively lower levels of endogenous
glucocorticoid, which negatively impacts PS production
(18).

Additionally, this study also suggested a higher
proportion of gestational diabetes and gestational
hypertension in the observation group than in the
control group, and the logistic analysis identified
pregnancy complications as high-risk factors for RDS in
late preterm infants. The analysis revealed that pregnant
women with pregnancy complications are more likely
to choose cesarean section due to their own factors,
leading to a higher risk of delivery complications,
thereby increasing the risk of RDS. In cases of
gestational diabetes during pregnancy, the fetus often
experiences hyperglycemia and hyperinsulinemia,
which exhibit adverse effects on the maturation of type
II lung cells and inhibit PS production, resulting in an
increased risk of RDS (19).

5.1. Limitation

There are still some shortcomings in this study. This
study was a retrospective descriptive analysis, and the
number of subjects included was limited, so the
conclusions drawn may not be highly convincing.
Additionally, we only analyzed and discussed the cases
from our hospital, which may not be fully
representative. We look forward to a multi-center study
in the future to reach more comprehensive conclusions.
Further intervention trials are needed to confirm these
results.

5.2. Conclusions

In conclusion, the occurrence of perinatal RDS in late
preterm infants is closely related to numerous factors,
with the maturity of premature infants being directly
associated with the occurrence of RDS. In addition,
factors such as perinatal pregnancy complications,
amniotic fluid aspiration, gender, and others are also
closely related to the occurrence of RDS. Therefore, it is
of great significance to prevent RDS through the
following clinical measures: Carefully monitoring
premature infants, closely observing the progress of
labor, promptly identifying high-risk factors,
implementing targeted interventions, and choosing the
appropriate time to terminate the pregnancy.

Footnotes

Iran ] Pediatr. 2025; 35(2): e148516

Authors' Contribution: H. B. Z. and Y. Y. W. designed
the study. X. X. W. and E E M. collected and analyzed the
data. F L. wrote the manuscript. All the authors have
read and agreed to the final manuscript.

Conflict of Interests Statement: The authors declare
no conflicts of interest.

Data Availability: The dataset presented in the study
is available on request from the corresponding author
during submission or after publication.

Ethical Approval: The study was approved by the
Institutional Ethics Committee of our Hospital (No.:
QHDFY-2023031009).

Funding/Support: This study is supported by S&T
Program of Qinhuangdao (No. 202301A246).

Informed Consent: Written informed consent was
obtained from all the children and their parents.

References

1. Rubarth LB, Quinn ]. Respiratory Development and Respiratory
Distress Syndrome. Neonatal Netw. 2015;34(4):231-8. [PubMed ID:
26802638]. https://doi.org/10.1891/0730-0832.34.4.231.

2. Hallman M, Herting E. Historical perspective on surfactant therapy:
Transforming hyaline membrane disease to respiratory distress
syndrome. Semin Fetal Neonatal Med. 2023;28(6):101493. [PubMed ID:
38030434]. https://doi.org[10.1016/j.siny.2023.101493.

3. Chi M, Mei YB, Feng ZC. [A review on neonatal acute respiratory
distress syndrome]|. Zhongguo Dang Dai Er Ke Za Zhi. 2018;20(9):724-8.
ZH. [PubMed ID: 30210023]. [PubMed Central ID: PMC7389165].
https://doi.org[10.7499/j.issn.1008-8830.2018.09.006.

4. Okello F, Egiru E, Ikiror ], Acom L, Loe K, Olupot-Olupot P, et al.
Reducing preterm mortality in eastern Uganda: the impact of
introducing low-cost bubble CPAP on neonates <1500 g. BMC Pediatr.
2019;19(1)311.  [PubMed ID: 31484567]. [PubMed Central ID:
PMC6724283]. https://doi.org[10.1186/s12887-019-1698-X.

5. Ho]J, Subramaniam P, Davis PG. Continuous positive airway pressure
(CPAP) for respiratory distress in preterm infants. Cochrane Database
Syst Rev. 2020;10(10). CD002271. [PubMed ID: 33058208]. [PubMed
Central ID: PMC8094155].
https://doi.org/10.1002/14651858.CD002271.pub3.

6. Ramanathan R. Surfactant therapy in preterm infants with
respiratory distress syndrome and in near-term or term newborns
with acute RDS. | Perinatol. 2006;26(Suppl 1):S51-6. discussion S63-4.
[PubMed ID: 16625226]. [PubMed Central ID: PMC7104450].
https://doi.org[10.1038/sj.jp.7211474.

7. Carns ], Kawaza K, Liaghati-Mobarhan S, Asibon A, Quinn MK, Chalira
A, et al. Neonatal CPAP for Respiratory Distress Across Malawi and
Mortality.  Pediatrics. 2019;144(4). [PubMed ID: 31540968].
https://doi.org[10.1542/peds.2019-0668.

8. Beitler JR, Thompson BT, Baron RM, Bastarache JA, Denlinger LC,
Esserman L, et al. Advancing precision medicine for acute respiratory
distress syndrome. Lancet Respir Med. 2022;10(1):107-20. [PubMed ID:
34310901]. [PubMed Central ID: PMC8302189)].
https://doi.org/10.1016/S2213-2600(21)00157-0.

9. Jonkman AH, Alcala GC, Pavlovsky B, Roca O, Spadaro S, Scaramuzzo
G, et al. Lung Recruitment Assessed by Electrical Impedance


https://brieflands.com/articles/ijp-148516
http://www.ncbi.nlm.nih.gov/pubmed/26802638
https://doi.org/10.1891/0730-0832.34.4.231
http://www.ncbi.nlm.nih.gov/pubmed/38030434
https://doi.org/10.1016/j.siny.2023.101493
http://www.ncbi.nlm.nih.gov/pubmed/30210023
https://www.ncbi.nlm.nih.gov/pmc/PMC7389165
https://doi.org/10.7499/j.issn.1008-8830.2018.09.006
http://www.ncbi.nlm.nih.gov/pubmed/31484567
https://www.ncbi.nlm.nih.gov/pmc/PMC6724283
https://doi.org/10.1186/s12887-019-1698-x
http://www.ncbi.nlm.nih.gov/pubmed/33058208
https://www.ncbi.nlm.nih.gov/pmc/PMC8094155
https://doi.org/10.1002/14651858.CD002271.pub3
http://www.ncbi.nlm.nih.gov/pubmed/16625226
https://www.ncbi.nlm.nih.gov/pmc/PMC7104450
https://doi.org/10.1038/sj.jp.7211474
http://www.ncbi.nlm.nih.gov/pubmed/31540968
https://doi.org/10.1542/peds.2019-0668
http://www.ncbi.nlm.nih.gov/pubmed/34310901
https://www.ncbi.nlm.nih.gov/pmc/PMC8302189
https://doi.org/10.1016/S2213-2600(21)00157-0

ZhuHetal.

Brieflands

10.

12.

13.

14.

Tomography (RECRUIT): A Multicenter Study of COVID-19 Acute
Respiratory Distress Syndrome. Am | Respir Crit Care Med.
2023;208(1):25-38. [PubMed ID: 37097986]. [PubMed Central ID:
PMC10870845]. https://doi.org/10.1164/rccm.202212-23000C.

Guerin C, Cour M, Argaud L. Prone Positioning and Neuromuscular
Blocking Agents as Adjunctive Therapies in Mechanically Ventilated
Patients with Acute Respiratory Distress Syndrome. Semin Respir Crit
Care  Med.  2022;43(3):453-60. [PubMed ID:  35644139].
https:[/doi.org[10.1055[s-0042-1744304.

Sinha P, Furfaro D, Cummings MJ, Abrams D, Delucchi K, Maddali MV,
et al. Latent Class Analysis Reveals COVID-19-related Acute
Respiratory Distress Syndrome Subgroups with Differential
Responses to Corticosteroids. Am | Respir Crit Care Med.
2021;204(11):1274-85. [PubMed ID: 34543591]. [PubMed Central ID:
PMC8786071]. https://doi.org[10.1164/rccm.202105-13020C.

Finnemore A, Groves A. Physiology of the fetal and transitional
circulation. Semin Fetal Neonatal Med. 2015;20(4):210-6. [PubMed ID:
25921445]. https://doi.org/10.1016/j.siny.2015.04.003.

Condo V, Cipriani S, Colnaghi M, Bellu R, Zanini R, Bulfoni C, et al.
Neonatal respiratory distress syndrome: are risk factors the same in
preterm and term infants? | Matern Fetal Neonatal Med.
2017;30(11):1267-72. [PubMed ID: 27399933].
https://doi.org/10.1080/14767058.2016.1210597.

Anadkat ]S, Kuzniewicz MW, Chaudhari BP, Cole FS, Hamvas A.
Increased risk for respiratory distress among white, male, late
preterm and term infants. J Perinatol. 2012;32(10):780-5. [PubMed ID:

15.

16.

17.

19.

22222548]. [PubMed Central ID:
https://doi.org[10.1038/jp.2011.191.

Dini G, Ceccarelli S, Celi F, Semeraro CM, Gorello P, Verrotti A.
Meconium aspiration syndrome: from pathophysiology to
treatment. Ann Med Surg (Lond). 2024;86(4):2023-31. [PubMed ID:
38576961]. [PubMed Central ID: PMC10990371].
https://doi.org/10.1097/MS9.0000000000001835.

Wang CH, Chen J], Ge J], Ma XL, Shi LP. [Risk factors and short-term
prognosis of early pulmonary hypertension in preterm infants].
Zhonghua Er Ke Za Zhi. 2022;60(7):682-7. ZH. [PubMed ID: 35768356].
https://doi.org/10.3760/cma.j.cn112140-20211222-01068.

PMC3461404].

Abebe TA, Nima DD, Mariye YF, Leminie AA. Determinants for
perinatal adverse outcomes among pregnant women with preterm
premature rupture of membrane: A prospective cohort study. Front
Reprod Health. 2022;4:1052827. [PubMed ID: 36589699]. [PubMed
Central ID: PMC9797823]. https://doi.org[10.3389/frph.2022.1052827.

McKelvey MC, Abladey AA, Small DM, Doherty DF, Williams R, Scott A,
et al. Cathepsin S Contributes to Lung Inflammation in Acute
Respiratory Distress Syndrome. Am ] Respir Crit Care Med.
2022;205(7):769-82. [PubMed ID: 35073247].
https:[/doi.org[10.1164/rccm.202107-16310C.

Yildiz Atar H, Baatz JE, Ryan RM. Molecular Mechanisms of Maternal
Diabetes Effects on Fetal and Neonatal Surfactant. Children (Basel).

2021;8(4). [PubMed ID: 33917547]. [PubMed Central ID: PMC8067463].
https://doi.org[10.3390/children8040281.

[ran ] Pediatr. 2025; 35(2): €148516


https://brieflands.com/articles/ijp-148516
http://www.ncbi.nlm.nih.gov/pubmed/37097986
https://www.ncbi.nlm.nih.gov/pmc/PMC10870845
https://doi.org/10.1164/rccm.202212-2300OC
http://www.ncbi.nlm.nih.gov/pubmed/35644139
https://doi.org/10.1055/s-0042-1744304
http://www.ncbi.nlm.nih.gov/pubmed/34543591
https://www.ncbi.nlm.nih.gov/pmc/PMC8786071
https://doi.org/10.1164/rccm.202105-1302OC
http://www.ncbi.nlm.nih.gov/pubmed/25921445
https://doi.org/10.1016/j.siny.2015.04.003
http://www.ncbi.nlm.nih.gov/pubmed/27399933
https://doi.org/10.1080/14767058.2016.1210597
http://www.ncbi.nlm.nih.gov/pubmed/22222548
https://www.ncbi.nlm.nih.gov/pmc/PMC3461404
https://doi.org/10.1038/jp.2011.191
http://www.ncbi.nlm.nih.gov/pubmed/22222548
https://www.ncbi.nlm.nih.gov/pmc/PMC3461404
https://doi.org/10.1038/jp.2011.191
http://www.ncbi.nlm.nih.gov/pubmed/38576961
https://www.ncbi.nlm.nih.gov/pmc/PMC10990371
https://doi.org/10.1097/MS9.0000000000001835
http://www.ncbi.nlm.nih.gov/pubmed/35768356
https://doi.org/10.3760/cma.j.cn112140-20211222-01068
http://www.ncbi.nlm.nih.gov/pubmed/36589699
https://www.ncbi.nlm.nih.gov/pmc/PMC9797823
https://doi.org/10.3389/frph.2022.1052827
http://www.ncbi.nlm.nih.gov/pubmed/35073247
https://doi.org/10.1164/rccm.202107-1631OC
http://www.ncbi.nlm.nih.gov/pubmed/33917547
https://www.ncbi.nlm.nih.gov/pmc/PMC8067463
https://doi.org/10.3390/children8040281

