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Abstract

Objective: This study aimed to investigate the cardiovascular impact of an augmented dexamethasone protocol in preterm infants with bronchopulmonary
dysplasia (BPD), specifically evaluating changes in hemodynamic parameters before and after treatment.

Methods: A retrospective analysis was conducted on 20 preterm infants (median gestational age: 28 weeks; median birth weight: 1245 g) who received
an augmented steroid regimen. Hemodynamic data, including heart rate and arterial blood pressure, were collected from neonatal intensive care unit
monitoring and were analyzed using the Wilcoxon signed-rank test. Demographic characteristics were compared with established Literature to ensure that
the cohort was representative of the high-risk BPD population.

Results: Statistical analysis revealed a significant elevation in systolic blood pressure following steroid administration (p=0.006, Z=1.932, r=0.43). In contrast,
no statistically significant differences were observed in heart rate (p=0.131), diastolic blood pressure (p=0.872), and mean arterial pressure (p=0.228). While
existing literature often reports a higher risk of BPD and mortality in male infants, this study found no significant gender-based differences in clinical
characteristics or in treatment response, suggesting a homogeneous response to the standardized protocol across the cohort.

Conclusion: The findings demonstrate that an augmented dexamethasone protocol is associated with a significant increase in systolic blood pressure,
underscoring the dose-dependent nature of corticosteroid-induced cardiovascular adverse effects. Given the increased risk of systemic hypertension, it is
critically important to prioritize dose optimization and implement rigorous hemodynamic monitoring during therapy. Prospective trials are essential to
refine personalized treatment strategies and to ensure the long-term cardiovascular safety of preterm infants receiving steroid treatment for BPD.
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Amagc: Bu calisma, bronkopulmoner displazisi (BPD) olan prematiire bebeklerde artiritmig distik doz deksametazon protokoliiniin kardiyovaskiiler
etkilerini arastirmayi hedeflemistir; dzellikle tedavi Gncesi ve sonrasi hemodinamik parametrelerdeki degisiklikleri degerlendirerek.

Yontem: Artirilmis steroid rejimi alan 20 premature bebekte geriye donik bir analiz gerceklestirildi (ortalama gebelik stiresi: 28 hafta; ortalama dogum
agirligi: 1245 g). Kalp atis hizi ve arteriyel kan basinci gibi hemodinamik veriler, yenidogan yogun bakim (nitesi izlemiyle toplanarak Wilcoxon imzali
rank testi ile analiz edildi. Kohortun ytiksek riskli BPD poptlasyonunu temsil ettiginden emin olmak amaciyla demografik 6zellikler, mevcut literaturle
karsilastiritmistir.

Bulgular: istatistiksel analiz, steroid uygulamasindan sonra sistolik kan basincinda anlamli bir yiikselme gésterdi (p=0,006, Z=1,932, r=0,43). Buna karsilik,
kalp atis hizinda (p=0,131), diyastolik kan basincinda (p=0,872) ve ortalama arteryel basincta (p=0,228) istatistiksel olarak anlamli farklar gézlenmedi.
Mevcut Literatiir erkek bebeklerde BPD ve mortalite riskinin daha yuksek oldugunu bildirirken, bu calismada klinik 6zelliklerde veya tedavi yanitinda
anlamli cinsiyet farklar bulunmadi; standardize protokole homojen kohort yaniti dneriliyor.

Sonuc: Bulgular, artirilmis deksametazon protokoliinin sistolik kan basincinda dikkate deger ve anlamui bir artisla iliskili oldugunu géstermektedir;
bu, kortikosteroid kaynakli kardiyovaskiler yan etkilerin doza bagli dodasini vurgulamaktadir. Sistemik hipertansiyon riskinin artmasi nedeniyle, doz
optimizasyonuna oncelik verilmesi ve tedavi sirasinda titiz hemodinamik izleme yapilmasi kritik 6neme sahiptir. Gelecekteki prospektif calismalar,
kisisellestirilmis tedavi stratejilerini rafine etmek ve BPD icin steroid tedavisi goren premattire bebeklerin uzun vadeli kardiyovaskiler guvenligini saglamak
amaciyla zorunludur.

Anahtar Kelimeler: Bronkopulmoner displazi, prematiire bebekler, deksametazon, sistemik hipertansiyon

Introduction high-dose use is associated with serious cardiac side effects,
such as hypertension and hypertrophic cardiomyopathy®@®,
Therefore, the effects of steroid doses used to treat BPD in
premature infants on the cardiac system should be evaluated
in detail with respect to both short- and long-term outcomes.
In the literature, systemic steroid treatment regimens for
BPD are classified as low-dose (cumulative dose under 2
mg/kg), medium-dose (2-4 mg/kg), and high-dose (4-8 mg/
kg)?. Studies related to dexamethasone: a randomized trial
(DART) and augmented low-dose systemic steroid treatment
protocols are available in the literature®®®. This evaluation
will contribute to treatment guidelines by retrospectively
examining the hemodynamic side effects of the augmented
low-dose protocol in preterm infants, which falls within
the low-dose systemic steroid treatment regimen, based
on echocardiograms, electrocardiograms, and neonatal
intensive care follow-up®. This study specifically aims to
identify adverse hemodynamic effects!®V. Evidence indicates
that antenatal glucocorticoids accelerate the maturation of
the fetal respiratory and cardiovascular systems and are
effective in preventing and treating postnatal respiratory
distress syndrome“?. However, the short- and long-term
effects of these treatments, especially antenatal maternal
corticosteroid use in cases of high-risk preterm birth, on fetal
circulation and cardiac function are not fully understood"?.
The benefits of postnatal steroid treatment, such as
accelerating weaning from mechanical ventilation and
improving respiratory outcomes in preterm infants with BPD,
have been demonstrated clinically®. Nevertheless, these

Prematurity, especially when associated with serious
respiratory disorders such as bronchopulmonary dysplasia
(BPD), is a significant cause of morbidity and mortality in
neonatal intensive care units®. In these cases, steroid therapy
for developing BPD is an accepted primary treatment aimed
atimproving respiratory status and facilitating extubation3.
However, ongoing research on corticosteroid dosages and
their hemodynamic side effects is critically important for
determining optimal treatment strategies®. In this context,
the potential effects of steroid treatment administered
at doses higher than those used in the low-dose steroid
protocol on the cardiac function in premature infants,
particularly regarding long-term outcomes, require in-
depth examination. Hemodynamic dysfunction is a common
complication, and steroid interactions during this sensitive
period may lead to revisions to treatment protocols™. In
extremely preterm newborns, significant respiratory distress
due to impaired pulmonary compliance despite surfactant
treatment, together with interventions such as mechanical
ventilation and hyperoxic gas mixtures, increases
susceptibility to chronic pulmonary disorders®”. Although
the role of corticosteroids in preventing and treating these
chronic disorders is undisputed, the hemodynamic risks
associated with optimal dosage and timing of administration
have not been fully elucidated®®. Although synthetic
glucocorticoids, such as dexamethasone, have been shown
to be effective in reducing the risk of BPD in preterm infants,
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benefits must be carefully balanced against possible short-
and long-term side effects such as systemic hypertension,
hyperglycemia, growth retardation, gastrointestinal bleeding,
intestinal perforation, and hypertrophic cardiomyopathy®,
Therefore, the optimal dose and duration of postnatal steroid
treatment should be meticulously determined, considering
both pulmonary benefits and cardiac risks®),

Specifically, the effects of steroids administered at doses
higher than those used in the DART protocol on myocardial
growth, functional changes, and vascular remodeling in
preterm infants need to be comprehensively examined®.
In this context, the maturational effects of antenatal
glucocorticoid treatment on fetal heart structure and energy
metabolism should be compared with the hemodynamic
outcomes of postnatal steroid treatment, and the impacts
of different dosage regimens on the cardiovascular system
should be detailed™. Additionally, evaluating the potential
effects of such dose differences on hemodynamic parameters
such as myocardial hypertrophy, changes in hemodynamic
output, and vascular resistance will provide valuable insights
for clinical practice. Moreover, the effects of corticosteroid
use in preterm infants on long-term cardiovascular
outcomes represent a critical research area for assessing
the risks of cardiometabolic diseases in adulthood®. Given
cortisol's biological roles and the potential of exogenous
hydrocortisone to prevent complications of adrenal
insufficiency in preterm infants, the hemodynamic effects
of different steroid types should be compared®. From this
perspective, our study will enhance understanding of the
short- and long-term effects of varying steroid dosages on
preterm infants' cardiac health, thereby contributing to the
optimization of clinical treatment approaches®.

In this study, the hemodynamic effects of augmented low-
dose systemic steroid treatment, compared with the DART
protocol, were retrospectively examined in premature
infants who developed BPD. The hemodynamic effects
of these groups were evaluated using echocardiography,
electrocardiography, and follow-up in the neonatal intensive
care unit. This study aimed to characterize pre- and post-
treatment hemodynamic adverse effects of dexamethasone
in preterm infants diagnosed with BPD who had no
echocardiographic evidence of hypertrophic cardiomyopathy
or ventricular wall thickening. This approach will contribute
to treatment optimization by providing clinical evidence for
discussions of dosage in the literature.

214

Materials and Methods
Data Collection and Study Design

20 premature infants diagnosed with BPD and treated with
augmented low-dose systemic steroid therapy according
to the DART protocol in the Neonatal Intensive Care
Unit of izmir Democracy University Buca Seyfi Demirsoy
Training and Research Hospital, within the last five years,
were included in the retrospective cohort study. Data were
collected by reviewing epicrisis reports, patient files, and
electronicrecords. The collected data encompassed prenatal,
perinatal, and postnatal histories; maternal age; gestational
age; birth weight; Apgar scores; duration of hospital stay;
steroid initiation day and duration; durations of respiratory
support; discharge weight; oxygen requirement at 36 weeks;
pre- and post-steroid heart rates and systolic and diastolic
blood pressures; tricuspid regurgitation and right ventricular
systolic pressure; physical examination findings; medical
and family history; vital signs; and electrocardiogram
and echocardiography reports. Post-steroid comprised
measurements obtained within 24 hours of completing the
10-day steroid treatment.

A neonatal intensive care specialist diagnosed BPD according
to the Turkish Neonatology Guideline and arranged steroid
and other treatments provided in the intensive care unit in
accordance with the current guideline®®?,

Study Steroid Treatment Protocol

The DART protocol is a low-dose dexamethasone regimen
developed to facilitate extubation and prevent BPD in
ventilator- and oxygen-dependent preterm infants who
have developed BPD or are at risk of it+?. This protocol
involves intravenous administration over 10 days, consisting
of tapering doses targeting a total cumulative dose of 0.89
mg/kg of dexamethasone®??". Our study included 20 preterm
infants diagnosed with BPD who received an augmented
low-dose steroid treatment that differed from the DART
protocol. The median cumulative steroid dose administered
to these patients was 1.35 mg/kg. We verified individualized
cumulative doses for all participants to ensure adherence
to the protocol; we excluded infants receiving non-standard
dosages. The institutional low-dose dexamethasone regimen
involved intravenous administration of 0.2 mg/kg/day (days
1-3), 0.15 mg/kg/day (days 4-6), and 0.1 mg/kg/day (days
7-9) W8,
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Exclusion Criteria

Patients not included in the study were excluded according
to the following criteria:

e Premature infants treated with a median cumulative
steroid dose other than 1.35 mg/kg.

* Patients with missing prenatal, perinatal, postnatal
history, physical examination, vital signs, echocardiography
data in their files.

* Patients in whom congenital heart disease was detected
on echocardiography.

* Patients diagnosed with conditions other than BPD
according to the Turkish Neonatology Society guideline.

* Patients with chromosomal anomalies, major congenital
malformations, or congenital surfactant deficiency.

* Patients receiving alternative systemic steroid treatments
(e.g., hydrocortisone), as well as neonates receiving
inotropes with known hemodynamic effects. Patients with
high gestational age/birth weight.

» Patients who developed acute kidney injury-defined as a
serum creatinine rise 0.3 mg/dL within 48 hours or oliguria
(<1 ml/kg/h) for =24 hours during neonatal intensive care
unit follow-up-were excluded from the study®?.

Statistical Analysis

Statistical analyses were performed using the open-
source software JASP (version 0.95.4)®. Continuous
variables were expressed as mean + standard deviation if
normally distributed or as median (minimum-maximum)
if not. Categorical variables were presented as numbers
(percentages). Normality of continuous data was assessed
using the Kolmogorov-Smirnov test. Bivariate associations
between continuous variables were evaluated using
Pearson's correlation coefficient for normally distributed
data and Spearman's rank correlation coefficient for non-
normally distributed data. Differences between categorical
variables were investigated using the chi-square test
(or Fisher's exact test if expected cell counts were <5).
Comparisons of quantitative variables between independent
groups were performed using Student's independent t-test
or for non-normally distributed parameters. Paired pre- and
post-steroid comparisons were analyzed using paired t-tests
or Wilcoxon signed-rank tests, as appropriate. A p-value
<0.05 was considered statistically significant for all tests.

Ethics Committee Approval

Ethical approval for this study was obtained from the izmir
Democracy University Buca Seyfi Demirsoy Training and
Research Hospital Non-Interventional Research Ethics
Committee (approval no: 2025/530, date: 26.11.2025). The
study was conducted in accordance with the ethical principles
of the Declaration of Helsinki, and the committee approved a
waiver of informed consent for the retrospective analysis of
anonymized patient data.

Results

Of the patients included in the study, 4 were born via normal
vaginal delivery, while the other 16 were born via cesarean
section. The prenatal diagnoses were as follows: gestational
diabetes in 2 patients, premature rupture of membranes
in 2 patients, maternal hypertension in 2 patients, and
chorioamnionitis in 1 patient. Surfactant was administered
to 15 patients.

According to the echocardiography reports, the diagnoses
documented in the patients' final echocardiograms prior to
discharge were as follows: in 1 patient, surgical ligation had
been performed for a hemodynamically significant patent
ductus arteriosus (PDA) 2 weeks prior to dexamethasone
initiation; a hemodynamically insignificant PDA was present
in 2 patients; a medium-sized (5-6 mm) secundum atrial
septal defect was present in 2 patients; and pulmonary
hypertension was not detected in any of the patients who were
evaluated with pre- and- post-steroid echocardiography.
Echocardiographic evaluation revealed no evidence of
hypertrophic  cardiomyopathy, interventricular septal
thickening, or ventricular wall thickening in any of the
patients.

Analysis of the demographic and clinical characteristics
of the 20 preterm infants included in our study revealed
a median maternal age of 27 years (range: 19-39). The
median gestational age was 28 weeks (range: 21-32 weeks),
and the median birth weight was 1245 grams (range: 620-
1925 grams). The median duration of hospital stay was
determined to be 52 days (range: 16-120). The median time
to initiation of steroid therapy was 29 days (range: 6-59
days). The median discharge weight was 2800 grams (range:
1805-3130) (Table 1).

Throughout the follow-up period, the mechanical ventilation
parameters of enrolled patients were systematically recorded
and included in the analysis, whereas incubator and nasal-
cannula oxygen support were not included in the quantitative
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Table 1. Demographic and clinical characteristics of the preterm infants included in the study

Variables Median Minimum Maximum
Maternal age (years) 27 19 39
Gestational age (weeks) 28 21 32
Birth weight (g) 1245 620 1925
Length of hospital stay (days) 52 16 120
Postnatal age at steroid initiation (days) 29 6 59
1-minute Apgar score 1

5-minute Apgar score 5

Duration of invasive mechanical ventilation (days) 3 91
Duration of non-invasive mechanical ventilation (days) 15 0 59
Total duration of invasive and non-invasive respiratory support (days) 45 12 91
Weight at discharge (g) 2800 1805 3130
Oxygen saturation at 36 weeks (%) 97 90 100
Pre-steroid heart rate (bpm) 154 133 168
Post-steroid heart rate (bpm) 142 128 180
Pre-steroid systolic pressure (mmHg) 79 71 96
Pre-streoid diastolic pressure (mmHg) 43 22 52
Pre-steroid mean arterial pressure (mmHg) 56 39 65
Post-steroid systolic pressure (mmHg) 87 70 95
Post steroid diastolic pressure (mmHg) 38 35 55
Post-steroid mean arterial pressure (mmHg) 55 47 67

evaluation. Regarding the duration of respiratory support,
the median duration of invasive mechanical ventilation was
9 days (range: 3-91), and that of non-invasive mechanical
ventilation was 15 days (range: 0-59). The median total
duration of respiratory support was 45 days (range: 12-91
days). At the 36" week, the median oxygenation level was
97% (range: 90-100%) (Table 1).

Upon evaluation of hemodynamic parameters, the median
pre-steroid heart rate was 154 (range: 133-168) beats per
minute, whereas the median post-steroid heart rate was 142
(range: 128-180) beats per minute. The median pre-steroid
systolic and diastolic blood pressures were 79 (range: 71-96)
mmHg and 43 (range: 22-52) mmHg, respectively. Following
steroid treatment, the medians were 87 (range: 70-95)
mmHg for systolic and 38 (range: 35-55) mmHg for diastolic
pressure. Pre-steroid mean arterial pressure 56 (range:
39-65) mmHg and post-steroid mean arterial pressure 55
(range: 47-67) mmHg. Median Apgar scores were 5 (range,
1-8) at 1 minute and 7 (range, 5-8) at 5 minutes (Table 1).
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Demographic and Clinical Characteristics by Gender

Demographic and clinical characteristics by gender
are presented in detail in Table 2. Upon analysis of the
demographic data, the median maternal age was 27 years
among mothers of female neonates and 28 years among
mothers of male neonates (p=0.756). The median gestational
age was 28 weeks for female infants and 26 weeks for male
infants (p=0.150), while the median birth weight was 1395
g for female infants and 1190 g for male infants (p=0.305).
Median Apgar scores at the 1t minute were 5 for females and
4 for males (p=1.0); at the 5" minute, they were 7 for females
and 6 for males (p=0.608; Table 2).

The median length of hospital stay was 62 days for female
neonates and 46 days for male neonates (p=0.463).
Additionally, the median postnatal age at the initiation of
steroid therapy was 35 days in females and 25 days in males
(p=0.096).

Interms of respiratory support durations, the median duration
of invasive mechanical ventilation was 8 days in females and



Ay et al. Augmented Low-dose Dexamethasone in Preterm Infants

Table 2. Analysis of demographic variables and clinical outcomes between male and female infants

Female neonates Male neonates
Variables (n=8) (n=12) p-value
median (Q1-Q3) median (Q1-Q3)

Maternal age (years) 27 (21-31) 28 (22-30) 0.756
Gestational age (weeks) 28 (27-30) 26 (24-28) 0.150
Birth weight (gr) 1395 (1163-1563) 1190 (767-1360) 0.305
1-minute Apgar score 5 (4-6) 4 (3-6) 1.0
5-minute Apgar score 7 (6-8) 6 (6-7) 0.608
Length of hospital stay (days) 62 (46-72) 46 (36-71) 0.463
Postnatal age at steroid initiation (days) 35 (29-44) 25 (15-30) 0.096
Duration of invasive mechanical ventilation (days) 8 (5-11) 14 (7-25) 0.332
Duration of non-invasive mechanical ventilation (days) 12 (5-28) 17 (0-41) 0.814
Total duration of respiratory support (days) 30 (22-43) 63 (24-69) 0.111
Weight at discharge (g) 2860 (2680-2953) 2770 (2504-2903) 0.694
Oxygen saturation at 36 weeks (%) 98 (97-99) 97 (96-98) 0.546
Pre-steroid heart rate (bpm) 158 (151-165) 153 (138-155) 0.069
Post-steroid heart rate (bpm) 154 (140-161) 139 (133-149) 0.960
Pre-steroid systolic blood pressure (mmHg) 79 (72-85) 79 (73-85) 1.0
Pre-steroid diastolic blood pressure (mmHg) 43 (41-47) 42 (41-48) 0.938
Pre-steroid mean arterial pressure (mmHg) 57 (54-58) 55 (51-58) 0.508
Post-steroid systolic blood pressure (mmHg) 85 (71-89) 88 (83-92) 0.437
Post-steroid diastolic blood pressure (mmHg) 38 (37-55) 38 (36-46) 0.504
Post-steroid mean arterial pressure (mmHg) 55 (48-64) 55 (53-57) 0.908

14 days in males (p=0.332); the median duration of non-
invasive mechanical ventilation was 12 days in females and
17 days in males (p=0.814); and the median total duration of
respiratory support was 30 days in females and 63 days in
males (p=0.111). The median weight at discharge was 2860 g
in females and 2770 g in males (p=0.694). Oxygen saturation
at 36 weeks was 98% in females and 97% in males (p=0.546).

Upon examination of hemodynamic parameters, the median
pre-steroid heart rates were 158 bpm in female neonates and
153 bpm in male neonates (p=0.069); the median post-steroid
heart rates were 154 bpm in female neonates and 139 bpm
in male neonates (p=0.960). The median pre-steroid systolic
blood pressure was 79 mmHg in both females and males
(p=1.0); the median pre-steroid diastolic blood pressure was
43 mmHg and 42 mmHg, respectively (p=0.938). Post-steroid
systolic blood pressures were 85 mmHg in females and 88
mmHg in males (p=0.437), and diastolic blood pressures
were 38 mmHg in both groups (p=0.504). Pre-steroid mean
arterial pressure was 57 and 55 mmHg (p=0.508); post-steroid

mean arterial pressure was 55 and 55 mmHg (p=0.908). No
statistically significant differences were observed between
genders across all parameters analyzed (Table 2).

Hemodynamic Findings Before and After Steroid Treatment

The impact of steroid therapy on hemodynamic parameters
was evaluated using the Wilcoxon signed-rank test, a paired-
samples test. No statistically significant difference was
observed between pre- and post-steroid heart rates (p=0.131,
Z=-1.529, r=0.34). In contrast, a significant change was
noted when comparing pre- and post-steroid systolic blood
pressure (p=0.006, Z=1.932, r=0.43), indicating an increase
in systolic blood pressure following steroid administration.
However, no statistically significant difference was detected
between pre- and post-steroid diastolic blood pressure
(p=0.872, 7=-1.181, r=0.04). Furthermore, mean arterial
pressure values were analyzed to determine the differences
between pre- and post-administration measurements
(p=0.228, Z=0.765, r=0.20) (Table 3, Figures 1-4).
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Table 3. Comparative analysis of hemodynamic parameters before and after steroid treatment

Pre-post steroid data W z r p-value
Pre-post steroid heart rate 133.00 -1.529 0.34 0.131
Pre-post steroid systolic pressure 47.00 1.932 0.43 0.006
Pre-post streoid diastolic pressure 99.50 -0.181 0.04 0.872
Pre-post steroid mean arterial pressure 76.00 -0.765 0.20 0.228
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Figure 2. Distribution of systolic pressure before and after
augmented dexamethasone treatment

Discussion

Demographic data in our study are consistent with those
reported in the existing literature for preterm infants who
develop BPD@Y, Within the general cohort, the median
maternal age was 27 years. The median gestational age was
27 weeks for female infants and 28 weeks for male infants
(overall median: 28 weeks). The median birth weight was
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Figure 4. Distribution of mean arterial pressure before and
after augmented dexamethasone treatment

1395 g for females and 1190 g for males (overall median:
1245 g), while the median length of hospital stay was 62
days for females and 46 days for males (overall median:
52 days). These values parallel the demographic profiles
typically reported in populations at risk for BPD; for example,
gestational age <28 weeks and birth weight <1500 g are
standard cohort criteria in systemic steroid studies®?,
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As the differences between genders were not statistically
significant, the cohort's homogeneity is consistent with that
of similar retrospective and randomized controlled trial
cohorts in the literature®. However, findings in the literature
suggest that male preterm infants face higher risks of BPD
and pulmonary hypertension and have higher mortality than
female preterm infants??), Conversely, some studies indicate
that female infants tend to have lower birth weights and are
weaned from supplemental oxygen later than male infants®.
In this context, the absence of significant differences between
genders in BPD development or steroid treatment response
in our study may reflect the unique clinical characteristics of
this population (e.g., similar distributions of gestational age
and birth weight) or the potential effects of a standardized
treatment approach®,

Furthermore, the literature reports that male preterm infants
require corticosteroid therapy more frequently (23.6% in
males vs. 20.1% in females) and receive more repeat courses
(mean 1.67 in males vs. 1.59 in females)®?®. This discrepancy
may be associated with hormonal differences or with the
more severe disease progression often observed in males;
therefore, the role of sex in BPD pathogenesis warrants
further investigation to facilitate personalized treatments®.
In this regard, a deeper understanding of the role of sex in
BPD pathogenesis and treatment response is critical for
developing personalized therapeutic strategies. Further
research into the sex-specific effects of steroid dosages
and timing could contribute to treatment optimization
by elucidating the underlying biological mechanisms.
Additionally, the significant change in systolic blood pressure
observed in our study warrants detailed investigation of
the cardiovascular regulatory mechanisms associated with
steroid therapy in preterm infants.

Our study investigated the hemodynamic effects of
corticosteroidtherapyin preterminfantswith BPD, specifically
evaluating dose variations by pre- and post-administration
measurements. The findings provide significant insights into
the safety and efficacy of corticosteroid use in this population,
particularly when compared with widely accepted low-dose
strategies®®. The slightly higher steroid dose used in our
study resulted in a significant increase in systolic blood
pressure?, This observation aligns with meta-analyses
reporting an elevated risk of systemic hypertension in
regimens in which the dexamethasone dose exceeds 0.25
mg/kg and supports the conclusion that the cardiovascular
adverse effects of corticosteroids are dose-dependent®2),

Consequently, given that the risk of hypertension increases in
regimens where the dexamethasone dose exceeds 0.25 mg/
kg/day, it is critical to prioritize dose optimization, evaluate
alternatives such as hydrocortisone that may carry lower
cardiovascular risks,and elucidate long-term hemodynamic
effects through prospective randomized controlled
trials®*9 Advancing our understanding in these areas is
essential for improving BPD outcomes and refining current
therapeutic strategies®®3.

In preterm infants with BPD, systemic steroid use does
not reduce mortality; however, dexamethasone decreases
the risk of BPD but may increase the risk of hypertension
and hyperglycemia®®. Such effects on hemodynamic
parameters are particularly significant in studies comparing
different dosage regimens, where high-dose protocols
have been reported to shorten the duration of mechanical
ventilation while potentially increasing adverse effects,
such as hypertension and hyperglycemia®. In this context,
the significant change in systolic blood pressure caused by
our augmented low-dose steroid protocol highlights the
delicate balance between dose optimization and minimizing
hemodynamic side effects in BPD management. Indeed,
studies evaluating changes in blood pressure and heart
rate relative to corticosteroid dosages have demonstrated
the direct impact of these pharmacological agents on the
cardiovascular system”?) This situation emphasizes that
the benefit-risk balance of steroid use must be carefully
evaluated, particularly in the management of BPD in preterm
infants. Although the use of steroids in the treatment of
BPD offers undeniable therapeutic benefits, individualizing
dosage adjustments is critical to minimize potential adverse
effects on hemodynamic function®?,

Study Limitations

This study is subject to several limitations. The small
sample size and retrospective design primarily constrain the
generalizability of the findings, owing to inherent challenges
in conducting prospective studies among preterm infants.
Additionally, the lack of long-term cardiovascular outcome
assessments precludes definitive conclusions regarding the
protocol's overall safety profile. Accordingly, prospective
randomized controlled trials with larger cohorts and longer
follow-up are essential to comprehensively evaluate the
effects of augmented steroid dosages on clinical outcomes.

219



Anatol J Gen Med Res 2026;36(2):212-21

Conclusion
This study retrospectively evaluated the adverse
hemodynamic effects of an augmented low-dose

dexamethasone protocol in preterm infants who developed
BPD, using echocardiography, electrocardiography, and
neonatal intensive care unit follow-up data. Our findings,
consistent with existing Lliterature, demonstrate that
increases in steroid dosages can lead to significant effects
on blood pressure and may have long-term consequences
for hemodynamic function. This retrospective analysis
underscores the need for a more comprehensive
investigation into the relationship between steroid dosage
and hemodynamic adverse effects and further supports
the evidence that dexamethasone elevates the risk of
systemic hypertension. On the other hand, the observation
that hydrocortisone does not consistently reduce BPD risk
even at high doses, nor does it show a marked increase
in cardiovascular adverse effects, suggests that the
hemodynamic profiles of different corticosteroids may
diverge.
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