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Abstract

Background: Antimicrobial stewardship in Neonatal (NICU) and Pediatric Intensive Care
Units (PICUs) is complicated by rapid physiological maturation and the high vulnerability
of the developing gut microbiome. Traditional metrics fails to capture the true utilization
density of antibiotics in these settings. This study evaluated antimicrobial consumption
patterns and alignment with the WHO AWaRe framework in two Indonesian hospitals and
its impact towards patients’ length of stay. Methods: A retrospective multicenter study
was conducted at a public hospital (Haji Hospital) and a private university hospital (HU
Hospital) across 2024–2025. The study population includes all admitted patients (n = 315 in
NICU and n = 12 in PICU) to calculate utilization density. Consumption was quantified
using Defined Daily Dose (DDD)/100 bed-days, and qualitative assessment was performed
using the WHO AWaRe classification. Results: Generalized linear modeling revealed
that appropriate antibiotic therapy was significantly associated with a 17% reduction in
hospital length of stay (β = −0.187, p = 0.002). At HU Hospital, PICU exhibited a seven-fold
higher antimicrobial density (37.56 DDD/100) compared to NICU (5.22 DDD/100). At
Haji Hospital, NICU density was 4.95 DDD/100 bed-days. Weight-normalized simulations
revealed weight-based dosing disparity with low absolute DDD values in neonates mask
a significant biological burden and intense selection pressure on the gut resistome due to
immature renal clearance. While Haji Hospital maintained high “Access” category adher-
ence (99.58%), HU Hospital’s PICU showed a high reliance on “Watch” agents (71.27%),
specifically Ceftriaxone and Meropenem, which are known drivers of multidrug resistance.
Conclusions: Low absolute dosing in neonates does not equate to low therapeutic density
or reduced environmental pressure. The heavy use of broad-spectrum agents in the PICU
acts as a primary driver for microbiome disruption. To mitigate the emergence of multidrug-
resistant organisms, stewardship must transition from adult-indexed metrics (DDD) to
more precise measures like Days of Therapy (DOT) and prioritize “Access” protocols to
preserve microbiome integrity.
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1. Introduction
The escalation of antimicrobial resistance (AMR) has emerged as a significant challenge

to global public health security. Systematic reviews underscore a direct correlation between
bacterial resistance and suboptimal prescribing, suggesting that irrational antibiotic utiliza-
tion is a primary driver of resistance patterns [1]. This crisis is reflected in global mortality
estimates, where millions of deaths are associated with resistant pathogens annually [2–4].
In Indonesia, the AMR landscape is increasingly alarming with reported resistance levels in
Escherichia coli and Klebsiella pneumoniae surging between 50% and 82%, with projected mor-
tality reaching 130,000 deaths annually if left unchecked [5]. To address these challenges,
the World Health Organization Access, Watch, and Reserve (WHO AWaRe) framework
serves as a strategic pillar for antibiotic stewardship to optimize the use of “Access” agents
while limiting unnecessary “Watch” and “Reserve” administration [6,7].

Effective surveillance is most critical in high-vulnerability environments such as the
Neonatal Intensive Care Unit (NICU) and Pediatric Intensive Care Unit (PICU) [8] where
patients face a heightened risk for severe bacterial infections due to physiological fragility
and underdeveloped immune systems [9]. Neonatal prescribing is uniquely complicated by
dynamic pharmacokinetic (PK) and pharmacodynamic (PD) considerations [10]. Antibiotic
dosing therefore must be precisely adjusted to the metabolic immaturity of the liver and
kidneys, which mature significantly based on postnatal age (PNA) and gestational age [11].
For instance, as renal blood flow and the glomerular filtration rate (GFR) increase after
birth, dosing intervals for standard-of-care agents like Ampicillin must be shortened
transitioning from 12-h to 6-h cycles to maintain therapeutic efficacy and account for
accelerated molecular clearance in older neonates [10,11].

Recent evidence also suggests that the neonatal gut acts as a critical molecular reservoir
for resistance, where antibiotic use can severely disrupt the developing microbiome [12,13].
Research has found that even preterm infants who have not been directly exposed to
antibiotics still carry a high number of antibiotic resistance genes (ARGs) in their gut. Such
as beta-lactams and aminoglycosides due to the high-pressure NICU environment [14,15].
Postnatal antibiotic exposure further intensifies this “resistome” decreasing microbial
diversity and altering the molecular mechanisms, such as horizontal gene transfer and
efflux pump expression allowing bacteria to withstand antibiotic pressure [7,12]. This
molecular dysbiosis underscores the urgency of stewardship to protect the integrity of the
neonatal microbiome and prevent the expansion of resistant strains [11,12].

Despite the necessity of surveillance in these high-risk cohorts, data regarding the
alignment of intensive care prescribing with international stewardship frameworks in
Indonesian private hospitals remains limited. Therefore, this study aims to evaluate the
distribution and consumption intensity of antibiotics in the NICU and PICU of a multicenter
hospital network in Indonesia. By applying the WHO AWaRe classification alongside
quantitative and quantitative metrics, this research seeks to identify prescribing patterns
and provide a localized benchmark for antimicrobial stewardship interventions.

2. Materials and Methods
This study employed a multicenter, quantitative observational design with a retro-

spective descriptive approach to evaluate antimicrobial consumption across two distinct
tertiary care settings in Surabaya, Indonesia. The investigation was conducted at Husada
Utama Hospital, a private facility, focusing on the Neonatal Intensive Care Unit (NICU)
and Pediatric Intensive Care Unit (PICU) and the East Java Province Haji Hospital (Haji
Public Hospital) between the 2024 and 2025. By integrating secondary medical records
from these diverse institutional models, the study provides a comprehensive profile of pe-
diatric antimicrobial stewardship. The sampling strategy was designed to ensure statistical
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reliability and clinical relevance. The study combined multicenter samples of 321 patients
(127 subjects from the private facility and 182 from the public hospital). As a retrospective
study, the sample size was determined by institutional volume rather than a priori power
calculation to provide a robust, representative dataset across both healthcare models. At
both institutions, subjects were selected via time-limited sampling to include all patients
who met the inclusion criteria of complete clinical and pharmaceutical documentation.
This combined cohort facilitates a robust descriptive analysis of prescribing patterns and
consumption profiles.

The data collection process involved the systematic recording of patient demographics,
clinical histories, and detailed antimicrobial therapy parameters into a structured digital
database. Demographic variables such as age, sex, weight, and primary diagnosis were
recorded, with clinical metrics included length of stay (LOS) and admission-to-discharge
timelines. For each antimicrobial intervention, specific drug agent, dosage, route of admin-
istration, and total duration of therapy were documented. All identified antibiotics were
then cross-referenced with the World Health Organization (WHO) AWaRe framework to
categorize them into Access, Watch, or Reserve groups, providing a qualitative lens towards
prescribing appropriateness and alignment with international stewardship guidelines.

Quantitative analysis was performed using the Defined Daily Dose (DDD) per
100 bed-days and the Drug Utilization 90% (DU 90%) metrics. The DDD was utilized
as a standardized technical unit of measurement to determine antimicrobial density across
the populations, allowing for a rigorous comparison of consumption intensity between the
NICU and PICU. Concurrently, the DU 90% method was applied to identify the specific
antimicrobial agents that constituted the bulk of the clinical burden. Descriptive statistical
analysis was subsequently conducted to synthesize the demographic distribution and
utilization patterns, with results organized into frequency tables to highlight the primary
therapeutic agents and consumption trends within these critical care environments.

Statistical analyses analyzed the data in two folds, where (1) a Pearson’s chi-square
analysis was performed on the AWaRe prescribing ratios to show the significant differences
between the two hospitals, and (2) a regression model was used to explore the significance
of antibiotic treatment appropriateness for the patients’ length of stay.

Additionally, for the categorical distribution of Access, Watch, and Reserve (AWaRe)
status across hospitals the effect size was quantified using Cramér’s V, and standardized
residuals were examined (threshold ± 1.96, p < 0.05) to identify specific prescribing ratios
and hospitals that contributes to the overall significance.

Regression model was performed using generalized linear modeling (GLM) to explore
the impact of antibiotic appropriateness which was previously determined by Appear-
ance, Pulse, Grimace, Activity, and Respiration (APGAR) scores towards clinical outcomes,
specifically the length of stay (LOS). LOS was modeled using a GLM with a Gamma distri-
bution and log-link function which is more appropriate for positively skewed continuous
healthcare data. Covariates including age, gender, weight, and height were controlled in
the model. All statistical tests were two-sided, with significance defined as p < 0.05.

3. Results
Between January 2024 and October 2025, this multicenter investigation evaluated a

cumulative cohort of 321 patients. The sample was distributed across the Husada Utama
Hospital’s (HU Hospital) NICU (n = 127) and PICU (n = 12), alongside Haji Hospital’s
neonatal units (n = 182).
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3.1. Patient Cohort Profile and Clinical Baseline

Neonatal patients (0–28 days) represented the vast majority across all NICU sites.
Gender distribution varied by facility: female infants were more prevalent at HU Hospital
(51.18%), whereas male patients predominated in the PICU and Haji Hospital cohorts
(56.59%). The leading diagnostic indications for intensive care admission were respiratory
distress of the newborn (n = 96) and bronchopneumonia (n = 74). Therapeutic success was
high, with a 95.05% recovery rate documented at NICU Haji Hospital, 96,06% at NICU HU
Hospital, and 91,67% at PICU HU Hospital.

The clinical landscape of the NICU varies significantly across the two datasets, show-
ing a transition from infectious to non-infectious dominance. Haji Hospital exhibited
a distinct infectious profile, led by bacterial sepsis (17.02%). HU Hospital presented a
more higher burden between the two categories, where pneumonia (35.43%) represents
a major infectious threat, while neonatal jaundice (28.35%) remains the most prevalent
non-infectious condition. This comparison highlights that, while public hospital settings
may see fluctuating trends in infection control and neonatal care priorities, the private
sector maintains a high prevalence of both respiratory infections and metabolic conditions
like jaundice.

When comparing the overall NICU data against the PICU at HU Hospital, distinct
age-related clinical priorities emerge. The NICU environments are characterized by birth-
related and developmental challenges such as neonatal sepsis, respiratory distress, and
jaundice. Conversely, the PICU data shifts toward neurological and acute respiratory crises,
where non-infectious conditions like status epilepticus (41.67%) serve as the primary clinical
driver, followed by respiratory infections (33.3%). While pneumonia remains a shared
infectious burden across both units, the NICU is defined by neonatal-specific metabolic
and maturity issues, whereas the PICU is dominated by critical neurological emergencies
and broader pediatric respiratory infections.

To contextualize antimicrobial selection, local microbiological surveillance from Haji
Hospital for 2025 was reviewed. The five most prevalent pathogens identified in blood
specimens were Staphylococcus hominis, Escherichia coli, Staphylococcus haemolyticus, Staphylo-
coccus epidermidis, and Klebsiella pneumoniae. Antibiotic susceptibility testing revealed that
Gentamicin, Amikasin, and Meropenem maintained high sensitivity levels (≥81%) (Institu-
tional Microbiology Report, Haji Hospital, 2025), providing a microbiological rationale for
the stewardship protocols.

3.2. Quantitative Assessment of Antimicrobial Density

The measurement of antibiotic consumption via the DDD/100 bed-days metric re-
vealed differences in prescribing intensity that significantly exceeded physiological pre-
dictions based on patient weight. Utilizing a weight-adjusted threshold, calculated as
5.22 DDD/100 bed-days for neonates (mean 3 kg) and 20 DDD/100 bed-days for pediatric
patients (mean 12 kg), the PICU’s observed consumption of 37.56 units indicates a substan-
tial excess, exceeding the predicted daily dose by 87.8% (17.56 units). This high-intensity
profile was primarily driven by Ceftriaxone, which at 19.31 DDD/100 bed-days nearly
exhausted the unit’s entire physiological threshold independently. In contrast, utilization
at the HU Hospital NICU (5.22 DDD/100 bed-days) demonstrated high alignment with the
predicted requirements, exhibiting a negligible variance of only 4.4%.

Intravenous Ampicillin (IV) usage illustrates the gap between real-world clinical dos-
ing and standardized measurement metrics across different hospital settings. According
to the BNF for Children (2022–2023), neonatal dosing is weight-dependent, typically re-
quiring 30 mg/kg every 6 to 12 h. When evaluating the HU Hospital NICU, the recorded
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consumption was 0.99 DDD/100 bed-days, whereas the Haji Hospital NICU documented a
significantly lower volume of 0.03 DDD/100 bed-days.

When these values are compared against the weight-adjusted physiological prediction
for a 3 kg neonate, as calculated from the WHO adult DDD of 3 g for parenteral Ampicillin,
the expected baseline is approximately 0.043 DDD/100 bed-days. The data reveals that,
while the Haji Hospital NICU maintains a consumption level nearly identical to the phys-
iological prediction (approximating 1.3× the baseline), the HU Hospital NICU exhibits
a consumption intensity 23 times higher than the predicted threshold. This profound
variance suggests a much higher antimicrobial pressure in the private hospital setting com-
pared to the public one. Such findings emphasize that the DDD metric, while standardized,
requires weight-based contextualization to distinguish between physiologically aligned
prescribing (as seen in Haji Hospital) and high-intensity therapeutic interventions (as seen
in HU Hospital).

The distribution of antimicrobial agents highlights divergent clinical strategies be-
tween hospital settings. HU Hospital NICU maintained a diversified prescribing profile
across six agents (Ampicillin, Gentamicin, Ampicillin-sulbactam, Amikacin, Meropenem,
and Cefixime) within the Drug Utilization 90% (DU 90%) segment. Conversely, Haji Hospi-
tal documented a substantial surge in Gentamicin alone, reaching 1.59 DDD/100 bed-days
and accounting for 32.12% of the unit’s total volume. These findings suggest that, while HU
Hospital NICU adheres closely to weight-adjusted dosing, Haji Hospital NICU and HU Hos-
pital PICU exhibit significant antimicrobial pressure. This is particularly evident in PICU’s
disproportionately narrow and intense focus on third-generation cephalosporins, which far
surpasses the standard daily maintenance dose expected for the pediatric population.

3.3. AWaRe Categorization and Prescribing Ratios

According to WHO AWaRe’s (2025) classification revealed a pronounced contrast
in stewardship performance, with the public facility (Haji Hospital) demonstrating a
significantly higher alignment with global benchmarks by achieving an “Access” group
proportion of 92.21% and a robust Access-to-Watch ratio of 11.84. In contrast, the private
university hospital (HU Hospital) encountered a “Watch” group challenge. HU Hospital
NICU remained below the 60% Access target at 51.71%, while the PICU exhibited a heavy
dependence on restricted agents, with the “Watch” category comprising 71.27% of all
prescriptions. This disparity was further reflected in the PICU’s low Access-to-Watch ratio
of 0.28, emphasizing the need for targeted stewardship interventions to reduce reliance on
broad-spectrum antimicrobials in pediatric critical care.

Analysis of the AWaRe distribution across hospital settings revealed a significant
association between institutional type and antibiotic category (χ2(6) = 52.93, p < 0.001). The
strength of this association was moderate to strong (Cramér’s V = 0.286), indicating distinct
prescribing behaviors between the public and private sectors.

3.4. Statistical Correlation of Appropriateness and Clinical Outcomes

In the HU Hospital cohort (NICU and PICU), LOS regression model demonstrated
modest but acceptable explanatory power (Pseudo R2 = 0.266). Notably, with appropriate
antibiotics, β = −0.187 (95% CI: −0.361 to −0.013, p = 0.035), corresponding to a LOS ratio
of 0.83 (95% CI: 0.70 to 0.99). This translates to approximately 17% reduction in LOS with
appropriate antibiotic use. Patient weight showed a significant negative relationship with
LOS (β = −0.442; 95% CI: −0.587 to −0.297, p < 0.001)), corresponding to a LOS ratio of
0.64 (95% CI: 0.56 to 0.74). To note that the appropriateness of antibiotic selection based on
APGAR score was 62% in HU Hospital and 74% in Haji Hospital.
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4. Discussion
4.1. Demographic Profile and Clinical Baseline

The predominant proportion of neonates (96.26%) in this multicenter cohort high-
lights the acute physiological vulnerability of this population, particularly for peripartum
infections and complications of prematurity [16,17]. These findings align with neonatal ad-
mission trends in other developing regions where early-life susceptibility drives intensive
care utilization [16,18]. This demographic is also defined by developmental pharmacoki-
netic ontogeny, where the rapid maturation of renal function and hepatic enzymes creates
a highly dynamic environment for drug clearance [10,11]. Specifically, the molecular tran-
sition from fetal CYP3A7 to adult-like CYP3A4 activity significantly alters the metabolic
pathways of various xenobiotics during the first weeks of life. Accordingly, the high preva-
lence of respiratory distress syndrome and bronchopneumonia (n = 170) requires empirical
interventions that must be precisely adjusted to these evolving metabolic rates in order
to avoid systemic toxicity while ensuring therapeutic efficacy [19,20]. Furthermore, the
management of respiratory conditions in this period occurs during a critical developmental
window for microbiome establishment especially as the neonatal gut is a fundamental reser-
voir for the metagenomic resistome [12]. Early-life exposure to broad-spectrum “Watch”
group antibiotics can lead to a profound depletion of microbial alpha diversity and the
molecular expansion of antibiotic resistance genes (ARGs) [12]. In this study, while the high
recovery rate (over 90%) suggests effective acute management, the extensive dependence
on clinical diagnosis for pneumonia reinforces the need for stewardship strategies that
prioritize “Access” agents. Such a shift is essential not only to combat systemic resistance
but also to protect the fragile microbial ecosystem of the neonatal gut from the long-term
molecular selection pressure and horizontal gene transfer associated with broad-spectrum
cephalosporins [12,19].

4.2. Quantitative Consumption and Therapeutic Density (DDD)

The seven-fold disparity in antimicrobial density between the PICU (37.56 DDD/
100 bed-days) and the NICU (5.22 DDD/100 bed-days) is largely a result of weight-based
dosing disparity. WHO’s DDD is standardized for a 70 kg adult, which fails to accurately
capture the pharmacological requirements of a 3 kg neonateand underestimates their actual
drug exposure [21]. Consequently, as pediatric patients grow and their weight increases
toward adult levels, the necessary rise in absolute doses mathematically inflates the DDD
values making usage in the PICU appear significantly higher.

Weight-normalized simulations demonstrate that the modest DDD values in the NICU
masks a substantial antimicrobial burden. This is clearly evidenced by the age-dependent
escalation of Ampicillin regimens; while a child may receive a standard 250 mg dose four
times daily, a neonate’s regimen is strictly governed by postnatal age to account for evolving
clearance rates. In the first week of life, Ampicillin is administered at 30 mg/kg every 12 h,
with the frequency increasing to every 8 or 6 h as the infant approaches 28 days of life.
Although a 3 kg neonate may register a DDD nearly 7.5 times lower than a 15 kg toddler, the
relative biological pressure per kilogram remains elevated due to reduced renal clearance
capacity. Given that neonatal GFR is much lower than pediatric reference values, even
relatively small doses can impose considerable metabolic stress. This systemic exposure
indicates that the neonatal “resistome” faces aggressive selection pressure, even when
quantitative metrics appear low. Specifically, the transition from fetal CYP3A7 to adult-like
CYP3A4 activity, alongside accelerated GFR, necessitates precise titration in the first week
of life [10,11]. In contrast, the PICU’s utilization of Ceftriaxone (19.31 DDD/100 bed-days)
signals a migration toward broad-spectrum “Watch” agents, which facilitate metagenomic
disruption and the expansion of multidrug-resistant organisms (MDROs) [12,22,23].
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Within NICU, the prioritized use of Gentamicin (1.59 DDD/100 bed-days) reflects
its role as a standard-of-care empirical agent for sepsis [24]. However, data reveals an
acute dependence on Aminoglycosides that introduces severe molecular liabilities. At Haji
hospital, the 13 mg daily dose for a 2.6 kg neonate exceeds the weight-adjusted equivalent
of an adult DDD (9 mg/day), confirming its high therapeutic density. Beyond its efficacy,
high-dose Gentamicin acts as a primary trigger for iatrogenic injury [25]. It is important
to note that intracellular accumulation of aminoglycosides triggers irreversible hair cell
apoptosis, leading to permanent sensorineural hearing loss, a process validated in pedi-
atric audiological surveillance [26,27]. Intracellular accumulation then activates parallel
pathways of necroptosis and apoptosis, fueled by reactive oxygen species and caspase sig-
naling [26,28]. Because these mechanosensory cells lack regenerative capacity, the resulting
sensorineural hearing loss is permanent [27]. Additionally, presence of lipopolysaccharide
(LPS) during sepsis can exacerbate this ototoxicity, further compromising neonatal hearing
outcomes [29]. These cytotoxic risks demonstrates the need of stewardship frameworks that
favor weight-normalized safety profiles over traditional, adult-indexed consumption data.

4.3. AWaRe Framework Alignment and Global Stewardship

A qualitative audit using the WHO AWaRe classification revealed a disparity in
stewardship performance between the two hospitals, characterized by the public hospital
achieving a 92.21% “Access” group proportion and a robust Access-to-Watch ratio of 11.84
in 2025. In contrast, the private hospital struggled to meet global benchmarks, with the
NICU falling below the 60% “Access” target (51.71%) and the PICU exhibiting a concerning
71.27% of “Watch” category agents. This intensive broad-spectrum reliance is mirrored in
pediatric critical care units similarly in Brazil and South Africa, as well as recent evidence
from Southeast Asia indicating high rates of “Watch” and “Reserve” antibiotic utilization
among neonates in the region [30–33]. Beyond administrative metrics, gut resistome theory
suggests that this prolonged dependence on cephalosporins and carbapenems serves as
a selective driver that disrupts early microbiome assembly, depleting microbial alpha
diversity and expanding the intestinal reservoir of antibiotic resistance genes (ARGs) [14].
Accordingly, the high Access-to-Watch ratio observed at the public facility represents
a critical ecological intervention. By prioritizing “Access” agents, the facility not only
aligns with global stewardship goals but actively preserves the integrity of the developing
neonatal microbiome against the long-term selection pressure and horizontal gene transfer
of multidrug-resistant organisms.

Our inclusion of the 2025 antibiogram data (Table S6) confirms that, while non-
susceptibility to first line “Access” agents like Ampicillin was observed in E. coli, Gram-
positive pathogens maintained high sensitivity (≥81%) to alternative “Access” agents such
as Gentamicin and Amikacin. This local sensitivity pattern justifies the “Access-prioritized”
stewardship strategies utilized at Haji Hospital and emphasizes that clinical guidelines
must be calibrated against localized microbiological surveillance.

Furthermore, our statistical findings indicate that antibiotic appropriateness is a key
modifiable determinant of hospital length of stay (LOS). The observed significant ~17%
reduction in LOS associated with appropriate therapy suggests that adherence to stew-
ardship protocols not only improves individual patient outcomes but also significantly
reduces the institutional resource burden. This underscores that effective stewardship in
Indonesian intensive care settings provides a dual benefit: enhancing clinical safety while
achieving economic efficiency by minimizing prolonged hospitalizations.
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4.4. Limitations

This investigation is subject to several limitations that warrant consideration. Its
retrospective design limits the ability to perform a detailed assessment of additional clini-
cal information, such as correlations between specific antimicrobial selections, real-time
laboratory culture results, and adherence to bedside clinical pathways. In addition, De-
fined Daily Dose (DDD) provides a standardized metric for cross-ward comparison, its
derivation from adult-centric dosing (based on a 70 kg standard) introduces a mathematical
oversimplification bias when applied to neonatal and pediatric cohorts as DDD may not
fully reflect the biological burden or the precision of weight-tailored regimens necessitated
by dynamic PK ontogeny and the evolving renal clearance of early life [28]. Additionally,
the lack of prospective microbiological data limits our ability to directly link prescribing
patterns to changes in the gut microbiome. Future research should focus on measuring
Days of Therapy (DOT), which is independent of adult dosing standards, and incorpo-
rating longitudinal metagenomic analysis of fecal samples would provide a more robust
understanding of how antimicrobial stewardship can actively mitigate the expansion of the
neonatal resistome within the intensive care landscape [30].

5. Conclusions
This multicenter analysis demonstrates that the seven-fold difference in antimicrobial

density between the PICU and NICU is driven by weight-based dosing requirements.
Although absolute doses appear lower in neonates, weight-normalized simulations reveal
a substantial biological burden as drug exposure is concentrated within a smaller mass
and governed by immature renal clearance. Neonatal resistome remains under aggressive
selection pressure despite adult-indexed metrics, suggesting lower consumption, while
the high utilization of “Watch” agents in the private sector (71.27%) acts as a selective
driver for microbiome disruption and the expansion of resistance genes. The significant
relationship between appropriate therapy and reduced length of stay (β = −0.187) proving
that stewardship is one of the primary drivers of clinical recovery speed. It is recommended
that healthcare facilities must institutionalize “Access-prioritized” protocols and transition
toward weight-normalized monitoring, ensuring that stewardship evolves to treat the
preservation of the developing metagenome and the prevention of iatrogenic molecular
injury as primary clinical outcomes that account for the rapid physiological maturation of
intensive care patients.
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microRNAs, directly to the kidney. In this dual-hit mechanism, the first hit disrupts

the renal endothelium via nitric oxide scavenging and endothelial-to-mesenchymal

transition. In contrast, the second induces tubular cell death via mitochondrial

fragmentation and ferroptosis. This framework explains why renal dysfunction

persists despite optimal perfusion. Understanding the EV vector opens new
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extracorporeal EV removal and mitochondria-targeted pharmacotherapy to protect
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doi.org/10.3390/biomedicines14051176) - 21 May 2026

Viewed by 707

Abstract Background/Objectives: Respiratory dysfunction in Parkinson’s disease (PD) is a clinically

relevant but frequently underrecognized manifestation associated with functional impairment and

increased risk of respiratory complications. This study compared spirometry and impulse oscillometry

(IOS) in the assessment of respiratory function in PD, with particular [...] Read more.

(This article belongs to the Special Issue Advances in Parkinson’s Disease Research ( /journal/

biomedicines/special_issues/54AW7Y7VG6 ))

Open Access Article

Effects of IncobotulinumtoxinA in the Infraorbital Nerve Chronic Constriction Injury Model of
Trigeminal Pain in Rats (/2227-9059/14/5/1175)

by Wojciech Danysz, Paulina Nunez-Badinez, Andreas Gravius, Klaus Fink and Jens Nagel
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doi.org/10.3390/biomedicines14051175) - 21 May 2026

Viewed by 538

Abstract Background/Objectives: Trigeminal neuralgia (TN) is a debilitating neurological condition

characterized by recurrent, severe pain linked to peripheral and central sensitization within trigeminal

pathways. Current pharmacologic treatments are limited by inadequate efficacy or dose-limiting side

effects, and botulinum neurotoxin type A (BoNT/A) has [...] Read more.

(This article belongs to the Special Issue Advances in Pain Management: Exploring Molecular

Mechanisms and Novel Therapies ( /journal/biomedicines/special_issues/9BKX2ZZ952 ))
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Abstract Background: Inflammatory bowel disease (IBD), including Crohn’s disease (CD) and

ulcerative colitis (UC), is a group of chronic gastrointestinal (GI) diseases with complex and multifactorial

pathophysiology. The global prevalence of IBD is increasing, highlighting the need to develop new

therapeutic approaches. Plant-derived extracts [...] Read more.

(This article belongs to the Special Issue Inflammatory Bowel Diseases: New Diagnostic and

Therapeutic Approaches—Second Edition ( /journal/biomedicines/special_issues/2J80PU1QK9 ))
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Histological Assessment of Plasma-Induced Tissue Sublimation Using the Plasma IQ Device: An
Ex Vivo Morphometric Study in a Porcine Model (/2227-9059/14/5/1173)
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doi.org/10.3390/biomedicines14051173) - 21 May 2026

Viewed by 455

Abstract Background: Minimally invasive aesthetic procedures using atmospheric plasma devices are

increasingly applied to improve skin laxity and age-related loss of firmness. These systems generate a

localized plasma arc at the tissue surface, enabling controlled and spatially confined tissue interaction;

however, quantitative histological [...] Read more.

(This article belongs to the Section Molecular and Translational Medicine (/journal/biomedicines/

sections/medicine))
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Compared to Men (/2227-9059/14/5/1172)

by Jonas Wallinder, Anders Wanhainen, Helena Åkerud, Dick Wågsäter and Martin Björck

Biomedicines 2026, 14(5), 1172; https://doi.org/10.3390/biomedicines14051172 (https://

doi.org/10.3390/biomedicines14051172) - 21 May 2026

Viewed by 429

Abstract Background/Objectives: The etiology behind sex differences in the prevalence of abdominal

aortic aneurysm (AAA) can only partly be explained by environmental factors such as smoking. Genetic

factors are also likely to be part of the explanation since family history is common. We hypothesized [...]

Read more.

(This article belongs to the Special Issue Aortic Aneurysm: Mechanisms, Biomarkers, and

Therapeutic Strategy ( /journal/biomedicines/special_issues/I8Q6I15BW5 ))
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Open Access Article

Circulating Lymphocyte Subsets Are Associated with Diabetic Kidney Disease and Overall
Survival in Patients with Type 2 Diabetes (/2227-9059/14/5/1171)

by Guanglan Li, Jiayi Chen, Chenfeng Xu, Ganyuan He, Feng Yu, Wei Liu, Yanhua Wu,

Wenke Hao and Wenxue Hu

Biomedicines 2026, 14(5), 1171; https://doi.org/10.3390/biomedicines14051171 (https://

doi.org/10.3390/biomedicines14051171) - 21 May 2026

Viewed by 527

Abstract Background: The immune mechanism of diabetic kidney disease (DKD) has not yet been fully

elucidated. This study aimed to characterize circulating lymphocyte subsets in patients with type 2

diabetes mellitus (T2DM), with a particular focus on DKD-related immune alterations and prognosis.

Methods: Circulating [...] Read more.

(This article belongs to the Section Immunology and Immunotherapy (/journal/biomedicines/

sections/immuno))
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Open Access Article

Neutrophil–Lymphocyte–Platelet Ratio for Predicting Bacteremia in Immunosuppressed Cancer
Patients: A Retrospective Diagnostic Accuracy Study (/2227-9059/14/5/1170)

by José Manuel Martinez, Ana Espírito Santo, Pedro Leite, Ana Pinho, Ana Rita Carneiro,

Ana Maria Oliveira, Diana Ramada and Rui Medeiros

Biomedicines 2026, 14(5), 1170; https://doi.org/10.3390/biomedicines14051170 (https://

doi.org/10.3390/biomedicines14051170) - 21 May 2026

Viewed by 422

Abstract Background: Early identification of bacteremia in immunosuppressed cancer patients remains

difficult, especially in neutropenia. This study evaluated the diagnostic accuracy of NLR, PLR, and NLPR

for identifying bacteremia and sepsis in patients undergoing blood culture episode. Methods: We

conducted a retrospective diagnostic accuracy [...] Read more.

(This article belongs to the Special Issue Emerging Trends in Cancer: Biomarkers, Therapeutic

Strategies and Future Directions ( /journal/biomedicines/special_issues/797A0NI9FD ))
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Open Access Article

Tissue microRNA Profiling Identifies Prognostic Signatures in Prostate Cancer and Highlights
CPEB3 as a Candidate Biomarker (/2227-9059/14/5/1169)

by Jae-Heon Kim, Ah-Rim Moon, Miho Song, Kwang-Woo Lee, Soo Min Suh, Hui Ji Kim,

Luis Alfonso Pefianco, Kevin Andrean, Seongho Ryu and Yun-Seob Song

Biomedicines 2026, 14(5), 1169; https://doi.org/10.3390/biomedicines14051169 (https://

doi.org/10.3390/biomedicines14051169) - 21 May 2026

Viewed by 404

Abstract Purpose: Prostate cancer is one of the most common malignancies in men, yet current

prognostic methods remain suboptimal. Emerging evidence indicates that microRNAs (miRNAs) play

critical roles in prostate cancer progression. This study aimed to identify miRNAs associated with

adverse clinical outcomes [...] Read more.

(This article belongs to the Special Issue Emerging Trends in Cancer: Biomarkers, Therapeutic

Strategies and Future Directions ( /journal/biomedicines/special_issues/797A0NI9FD ))
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Open Access Systematic Review

Association Between SGLT2 Inhibitor Use and Hepatocellular Carcinoma Risk in Type 2 Diabetes:
A Systematic Review and Meta-Analysis (/2227-9059/14/5/1168)

by Jing-Hong Hu, Ming-Ling Chang, Tung-Jung Huang, Nai-Jen Liu and Jui-Hsiang Tang

Biomedicines 2026, 14(5), 1168; https://doi.org/10.3390/biomedicines14051168 (https://

doi.org/10.3390/biomedicines14051168) - 21 May 2026

Viewed by 517

Abstract Background and Aims: Type 2 diabetes mellitus is a recognized risk factor for hepatocellular

carcinoma (HCC), particularly in the setting of metabolic dysfunction-associated steatotic liver disease

(MASLD), chronic viral hepatitis, advanced fibrosis, and cirrhosis. Beyond hyperglycemia and insulin

resistance, diabetic hepatocarcinogenesis is [...] Read more.

(This article belongs to the Section Molecular and Translational Medicine (/journal/biomedicines/

sections/medicine))
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Integrative Analysis of Major Depressive Disorder and Ovarian Cancer: From Genetic Association
to Single-Cell Mechanisms (/2227-9059/14/5/1167)

by Chen Liu, Xueling Wang and Jiaqi Lu

Biomedicines 2026, 14(5), 1167; https://doi.org/10.3390/biomedicines14051167 (https://

doi.org/10.3390/biomedicines14051167) - 21 May 2026

Viewed by 469

Abstract Background: Although emerging evidence indicates that major depressive disorder (MDD)

raises the risk of developing ovarian cancer (OC) and worsens survival, the biological mechanisms

underlying this relationship remain unclear. This study explores the MDD-OC association using single-
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cell transcriptomics and genetic approaches. Methods: Using [...] Read more.

(This article belongs to the Section Molecular and Translational Medicine (/journal/biomedicines/
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Abstract Background/Objectives: Hepatocellular carcinoma (HCC) exhibits enhanced glycolytic

activity, primarily facilitated by Class I glucose transporters (GLUTs), particularly GLUT-2. Phloretin, a

natural polyphenol, is known to modulate glucose transport; however, its isoform-specific interactions

and functional impact on HCC metabolism remain unclear. This study compared [...] Read more.

(This article belongs to the Special Issue Advanced Research in Anticancer Inhibitors and Targeted

Therapy ( /journal/biomedicines/special_issues/FMZJL1S92U ))
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Abstract Background: Chronic low back pain (CLBP) is a leading cause of disability worldwide, with

exercise endorsed as first-line treatment and non-steroidal anti-inflammatory drugs (NSAIDs) among the

most used pharmacologic options. These interventions are frequently combined in clinical practice, yet

their synergistic effects [...] Read more.

(This article belongs to the Section Molecular and Translational Medicine (/journal/biomedicines/

sections/medicine))
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Abstract Juvenile idiopathic arthritis (JIA) is the most common systemic chronic inflammatory connective

tissue disease in children, characterized by joint inflammation lasting at least six months.

Temporomandibular joint (TMJ) involvement can occur in conjunction with other joints and may often be

asymptomatic in its [...] Read more.

(This article belongs to the Special Issue Pathogenesis and Novel Diagnostic Techniques in Juvenile

Idiopathic Arthritis—Second Edition ( /journal/biomedicines/special_issues/228FI4CHE3 ))
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Abstract Background: Periodontitis is a chronic inflammatory disease characterized by dysbiotic biofilm

formation, progressive destruction of periodontal tissues, and alveolar bone resorption. Conventional

periodontal therapy primarily focuses on mechanical biofilm removal; however, adjunctive therapeutic

approaches targeting host inflammatory responses and microbial activity have gained [...] Read more.

(This article belongs to the Section Drug Discovery, Development and Delivery (/journal/

biomedicines/sections/Drug_Discovery))
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Abstract Background: Parkinson’s disease (PD) has become the fastest-growing neurodegenerative

disorder worldwide. A valuable approach for unraveling the disease’s mechanisms and new therapeutic

targets involves investigating the PD-causing genes identified in families exhibiting the Mendelian

inheritance of parkinsonism. Methods: In this article, [...] Read more.

(This article belongs to the Special Issue Animal Models of Human Pathology: Revision, Relevance

and Refinements (4th Edition) ( /journal/biomedicines/special_issues/XA1D2DVS53 ))
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Abstract Of the many clinical phenotypes of obesity, the most prevalent are metabolically “healthy”

(MHO) and metabolically “unhealthy” (MUO) obesities, the latter being associated with a range of

comorbidities, including type 2 diabetes mellitus (T2DM). The underlying causes of different obesity

phenotypes and the [...] Read more.

(This article belongs to the Special Issue Obesity and Obesity-Related Pathology ( /journal/

biomedicines/special_issues/6JQ9E920E1 ))
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Abstract Background/Objectives: Atrial fibrillation (AF) is common in heart failure with preserved

ejection fraction (HFpEF) and is associated with worse symptoms and prognosis. Emerging evidence

suggests that sex modifies the AF–HFpEF relationship through differences in atrial remodeling,

comorbidity burden, and hemodynamic vulnerability. This [...] Read more.

(This article belongs to the Special Issue Arrhythmia: Mechanisms, Biomarkers, and Emerging

Therapies ( /journal/biomedicines/special_issues/111ZNTFPJG ))
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Abstract In the original publication [...] Full article (/2227-9059/14/5/1159)
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Abstract Background/Objectives: Population aging necessitates a shift from disease-focused

paradigms to a holistic characterization of biological aging processes. While chronological age remains

the primary metric, it poorly captures inter-individual variability in physiological resilience and health

trajectories. This study aimed to identify robust, multidimensional aging [...] Read more.

(This article belongs to the Section Molecular and Translational Medicine (/journal/biomedicines/

sections/medicine))
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Abstract Background: Durable adhesion between orthodontic brackets and enamel is essential for

successful fixed orthodontic therapy. Despite simplified adhesive systems being available, conventional

etch-and-rinse adhesives remain widely used due to their reliable enamel bonding. Methods: This in

vitro study evaluated the bonding performance of [...] Read more.

(This article belongs to the Special Issue Biomedicine in Dental and Oral Rehabilitation ( /journal/

biomedicines/special_issues/WGN1YN5W9Y ))
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Abstract Introduction: Multiple Sclerosis (MS) is frequently associated with a range of neurological,

cognitive and psychological issues, presenting significant challenges to patients’ Quality of Life (QoL).

Among non-invasive neuromodulation techniques, transcutaneous spinal Direct Current Stimulation

(tsDCS) is emerging as a potential approach for [...] Read more.

(This article belongs to the Special Issue Non-Invasive Brain Stimulation Techniques and Their

Application in the Study of Cognitive Function Physiology and Neuro-Psychiatric Rehabilitation (

/journal/biomedicines/special_issues/IHYVCM5169 ))
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Abstract Background/Objectives: Alzheimer’s disease (AD) is the most common cause of dementia
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worldwide; however, there is incomplete understanding of AD pathogenesis, and there are few disease-

modifying treatments for AD. Research has begun to demonstrate that necroptosis, which is a regulated

type of cell [...] Read more.

(This article belongs to the Special Issue New Molecular Insights into the Pathogenesis and Drug

Development of Neurodegenerative Diseases: 2nd Edition ( /journal/biomedicines/special_issues/
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Abstract Background/Objectives: Metabolic dysfunction-associated steatotic liver disease (MASLD) is

now the leading cause of chronic liver disease globally, mirroring the increasing prevalence of obesity,

insulin resistance, and type 2 diabetes. Early detection of hepatic steatosis is vital for cardiometabolic

risk assessment; however, conventional imaging [...] Read more.

(This article belongs to the Special Issue Emerging Trends in Liver Diseases and Cirrhosis Research

( /journal/biomedicines/special_issues/T6356B20E4 ))

► Show Figures

(https://pub.mdpi-res.com/biomedicines/biomedicines-14-01154/article_deploy/html/images/

biomedicines-14-01154-g001-550.jpg?1779270274) (https://pub.mdpi-res.com/biomedicines/

biomedicines-14-01154/article_deploy/html/images/biomedicines-14-01154-g002-550.jpg?

1779270276) (https://pub.mdpi-res.com/biomedicines/biomedicines-14-01154/article_deploy/html/

images/biomedicines-14-01154-g003-550.jpg?1779270278)

Open Access Article

Associations Between Neuropathy, Nephropathy and Hearing Loss in Individuals with Type 2
Diabetes (/2227-9059/14/5/1153)

by Joutiar Razay, Jesper Hvass Schmidt, Mette K. Andersen, Jens S. Nielsen,

Michael Hecht Olsen and Thomas Bastholm Olesen

Biomedicines 2026, 14(5), 1153; https://doi.org/10.3390/biomedicines14051153 (https://

(/)

(/toggle_desktop_layout_cookie)



13 pages, 1396 KB   (/2227-9059/14/5/1152/pdf?version=1779432473)

26 pages, 5074 KB   (/2227-9059/14/5/1151/pdf?version=1779190811)

doi.org/10.3390/biomedicines14051153) - 20 May 2026

Viewed by 530

Abstract Aims: The aim of this study was to investigate the associations between symptomatic hearing

loss (HL), neuropathy, and nephropathy in subjects with Type 2 diabetes mellitus (T2DM). Furthermore,

the study evaluated whether HL was associated with chronic low-grade inflammation, assessed based

on [...] Read more.

(This article belongs to the Special Issue Risk Factors and Molecular Mechanisms in Diabetes and

Cardiovascular Complications ( /journal/biomedicines/special_issues/23W8A2665B ))
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Abstract Introduction: Navigated transcranial magnetic stimulation (nTMS) is an advanced,

noninvasive method for stimulation-based functional brain mapping. Its main clinical value in

neurosurgery lies in preoperative identification of eloquent cortical areas and the integration of functional

information into neuronavigation-based surgical planning. State of the [...] Read more.

(This article belongs to the Special Issue Intraoperative Neurophysiology: New Perspectives and

Clinical Applications ( /journal/biomedicines/special_issues/8B279034I9 ))
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Abstract Background/Objectives: Ultrasound is widely used for breast cancer screening and

diagnosis, particularly in low- and middle-income settings, but its diagnostic reliability is often

compromised by speckle noise that degrades lesion margins and tissue texture. This study proposes a
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compact convolutional neural network architecture [...] Read more.
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Abstract Background/Objectives: Visit-to-visit glycated hemoglobin A1c (HbA1c) variability is

associated with cardiovascular diseases (CVDs) and all-cause mortality, independent of mean HbA1c

levels. Metabolic dysfunction–associated steatotic liver disease (MASLD) is associated with CVDs and

mortality. We aimed to clarify the association between annual HbA1c variability [...] Read more.

(This article belongs to the Section Endocrinology and Metabolism Research (/journal/biomedicines/
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Abstract Background: Major cardiac surgery with cardiopulmonary bypass (CPB) induces a systemic

inflammatory response that contributes to postoperative organ dysfunction and hemodynamic instability.

While C-reactive protein (CRP) is a well-established downstream marker of postoperative inflammation,

the upstream determinants of interindividual variability in inflammatory burden [...] Read more.
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sections/medicine))

► Show Figures

(https://pub.mdpi-res.com/biomedicines/biomedicines-14-01149/article_deploy/html/images/

biomedicines-14-01149-g001-550.jpg?1779176342) (https://pub.mdpi-res.com/biomedicines/

biomedicines-14-01149/article_deploy/html/images/biomedicines-14-01149-g002-550.jpg?

1779176343) (https://pub.mdpi-res.com/biomedicines/biomedicines-14-01149/article_deploy/html/

images/biomedicines-14-01149-g003-550.jpg?1779176345)

Open Access Retraction

RETRACTED: Li et al. Protective Effects of Astaxanthin Supplementation Against Ultraviolet-
Induced Photoaging in Hairless Mice. Biomedicines 2020, 8, 18 (/2227-9059/14/5/1148)

by Xing Li, Tomohiro Matsumoto, Miho Takuwa, Mahmood Saeed Ebrahim Shaiku Ali,

Takumi Hirabashi, Hiroyo Kondo and Hidemi Fujino

Biomedicines 2026, 14(5), 1148; https://doi.org/10.3390/biomedicines14051148 (https://

doi.org/10.3390/biomedicines14051148) - 19 May 2026

Viewed by 356

Abstract The journal has retracted the article “Protective Effects of Astaxanthin Supplementation against

Ultraviolet-Induced Photoaging in Hairless Mice” [...] Full article (/2227-9059/14/5/1148)

(This article belongs to the Section Drug Discovery, Development and Delivery (/journal/

biomedicines/sections/Drug_Discovery))

Open Access Review

Metabolic Dysfunction-Associated Steatotic Liver Disease: An Update Narrative Review of the
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Abstract Metabolic dysfunction-associated steatotic liver disease (MASLD) has replaced older

exclusion-based terminology as the preferred term for steatotic liver disease associated with

(/)

(/toggle_desktop_layout_cookie)



14 pages, 311 KB   (/2227-9059/14/5/1146/pdf?version=1779460369)

17 pages, 2766 KB   (/2227-9059/14/5/1145/pdf?version=1779356910)

cardiometabolic risk factors. MASLD is now among the most common causes of chronic liver disease

and may progress from simple steatosis to [...] Read more.

(This article belongs to the Section Molecular and Translational Medicine (/journal/biomedicines/
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Abstract Background/Objectives: Mitochondrial dysfunction contributes to age-related muscle decline.

Mitochondrial transcription factor A (TFAM), a key regulator of mitochondrial biogenesis, may serve as a

marker of chronic inflammation and cellular stress when released into circulation following mitochondrial

damage. However, its association with functional [...] Read more.

(This article belongs to the Topic Muscle Aging and Sarcopenia: Mechanisms, Metabolic Regulation,

and Intervention Strategies (/topics/M40D1AAN2M))
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Abstract Background: Acute lung injury (ALI) is a major contributor to mortality in neonatal sepsis, yet

the mechanisms underlying early lung damage remain incompletely understood. Although extracellular

traps (ETs) have been implicated in inflammatory injury, the cellular origin and regulatory pathways of ET

[...] Read more.

(This article belongs to the Special Issue Sepsis and Systemic Inflammation: Mechanisms and

Therapeutic Innovations ( /journal/biomedicines/special_issues/9QAR29H328 ))
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Abstract Background: Spinal cord ischemia (SCI) is a severe complication of thoracoabdominal aortic

aneurysm (TAAA) repair, associated with substantial morbidity and mortality. Despite advances in

operative techniques, its pathophysiology remains incompletely understood, with no reliable biomarkers

available for early detection or risk stratification. Methods: [...] Read more.

(This article belongs to the Special Issue Aortic Aneurysm: Mechanisms, Biomarkers, and

Therapeutic Strategy ( /journal/biomedicines/special_issues/I8Q6I15BW5 ))
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Abstract Pathologic pregnancies including recurrent pregnancy loss, stillbirth, early-onset pre-eclampsia

and early-onset fetal growth restriction form a continuous spectrum throughout gestation and have

attracted wide attention. Autoimmune disorders and associated acquired thrombophilia are key
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etiological factors. However, because of the complicated associations between various [...] Read more.

(This article belongs to the Special Issue Immunology in Recurrent Pregnancy Loss, Preeclampsia

and Infertility ( /journal/biomedicines/special_issues/JFQ1D0ETI4 ))
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Abstract Cardiovascular and cerebrovascular diseases, encompassing cardiac arrhythmias,

atherosclerosis, and ischaemic stroke, remain the foremost causes of death and long-term disability

globally. Despite improved outcomes with conventional therapy, substantial residual risk persists,

providing the impetus for gene-based intervention. KCNQ1/KCNH2 suppression-and-replacement,

SCN5A base editing, and [...] Read more.

(This article belongs to the Special Issue Cardiovascular and Metabolic Disease: New Treatment and

Future Directions—4th Edition ( /journal/biomedicines/special_issues/74I0IT7B37 ))
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Abstract Background and Objectives: Malignant ascites reflects the tumor microenvironment and

provides valuable insights into peritoneal metastasis. This study aimed to assess soluble immune

system-related molecules in the ascites fluid of advanced gastrointestinal cancer patients with peritoneal

carcinomatosis and to explore potential therapeutic opportunities. [...] Read more.

(This article belongs to the Special Issue Cellular and Molecular Mechanisms in Gastrointestinal
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Abstract Background: Growth factor therapy often fails in diabetic foot ulcers (DFUs). The reason

remains unclear. Standard differential expression analysis may miss functionally critical genes with

modest expression changes. Methods: We performed a secondary computational analysis of a

longitudinal DFU transcriptomic dataset [...] Read more.

(This article belongs to the Special Issue Diabetes: Comorbidities, Therapeutics and Insights (3rd
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Abstract Background/Objectives: Pathogenic variants in GNAO1, encoding the inhibitory G protein

subunit Gαo, cause severe neurodevelopmental disorders that remain largely refractory to

pharmacological treatments. Gαo transduces inhibitory signals downstream of multiple G protein-coupled

receptors (GPCRs) involved in motor control. Here, we used [...] Read more.
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Abstract Introduction: Cardiovascular diseases (CVDs) are a vast and widespread problem around the

world, responsible for around one third of global deaths, of which 85% were due to heart attack and

stroke in 2022. There are a lot of well-established risk factors for CVDs, [...] Read more.
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Abstract Glaucoma is a collection of disorders that result in permanent vision loss and is characterized

by a gradual decline in retinal ganglion cells. While it may not always be high, intraocular pressure (IOP)

is the sole risk factor that can be modified according [...] Read more.
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Abstract Background and Aims: Automated insulin delivery (AID) systems are standard of care for

type 1 diabetes mellitus (T1DM). Tubeless AID systems may improve treatment acceptance, but real-

world European data in patients transitioning from multiple daily injections (MDI) or open-loop patch

pump therapy are [...] Read more.
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Abstract Background: The optimal first-line biologic therapy for refractory ulcerative proctitis (UP)

remains uncertain, largely because patients with UP are frequently excluded from biologic clinical trials,

limiting evidence to guide treatment selection. This study evaluated outcomes among patients with UP

treated with first-line [...] Read more.

(This article belongs to the Special Issue Advances in Pathogenesis and Therapeutics of
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Abstract Background: Diffuse large B-cell lymphoma (DLBCL) is one of the most frequent lymphomas.

To date, it is not possible to identify which DLBCL patients will have an aggressive clinical evolution only

by using hematoxylin and eosin (H&E) histological images. Methods: This [...] Read more.
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Abstract Clinically significant portal hypertension (CSPH) is a key driver of decompensation events and

complications in patients with liver cirrhosis. The manifestation of hepatic decompensation is, in turn,

associated with a drastic deterioration in prognosis in this vulnerable population. Therefore, a timely

identification of [...] Read more.
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Abstract Ménière’s disease is a complex disorder of the inner ear, characterized by recurrent episodes

of vertigo, progressive hearing loss, tinnitus, and aural fullness. The pathophysiology of this condition is

dominated by endolymphatic hydrops, reflecting imbalances in fluid regulation and pressure within the

membranous [...] Read more.
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Abstract Background/Objectives: The vitamin B12 (VB12)/C-reactive protein (CRP) index (BCI), a

clinically derived index calculated as serum VB12 multiplied by CRP, has shown prognostic value in

several cancers. However, its association with survival outcomes in metastatic renal cell carcinoma

(mRCC) remains unclear. Therefore, the [...] Read more.

(This article belongs to the Section Cancer Biology and Oncology (/journal/biomedicines/sections/

cancer))

► Show Figures

(https://pub.mdpi-res.com/biomedicines/biomedicines-14-01131/article_deploy/html/images/

biomedicines-14-01131-g001-550.jpg?1779788414) (https://pub.mdpi-res.com/biomedicines/

biomedicines-14-01131/article_deploy/html/images/biomedicines-14-01131-g002-550.jpg?

1779788416) (https://pub.mdpi-res.com/biomedicines/biomedicines-14-01131/article_deploy/html/

images/biomedicines-14-01131-g003-550.jpg?1779788417)

Open Access Review

From Stress to Neurodegeneration: A New Look at the Pathogenesis of Parkinson’s Disease

(/)

(/toggle_desktop_layout_cookie)



18 pages, 1593 KB   (/2227-9059/14/5/1129/pdf?version=1778919662)

20 pages, 13005 KB   (/2227-9059/14/5/1128/pdf?version=1778919567)

(/2227-9059/14/5/1130)

by Rogneda B. Kazanskaya, Vassiliy Tsytsarev, Anna B. Volnova, Raul R. Gainetdinov and

Alexander V. Lopachev

Biomedicines 2026, 14(5), 1130; https://doi.org/10.3390/biomedicines14051130 (https://

doi.org/10.3390/biomedicines14051130) - 16 May 2026

Viewed by 600

Abstract The relationship between stress and Parkinson’s disease is regarded as complex and

multifaceted, although a direct causal link has not yet been conclusively proven. One prevailing

hypothesis is based on the activation of the hypothalamic–pituitary–adrenal (HPA) axis and the

consequent elevation of glucocorticoid [...] Read more.
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Abstract The autoantibody reactome refers to the multidimensional repertoire of antibody reactivities

against self-antigens across the human proteome or selected antigenic compartments. This offers a

scalable systemic layer for precision immunology across spontaneous autoimmunity and treatment-

induced immune toxicity. Autoimmune diseases and immune-related adverse events [...] Read more.
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Abstract Background/Objectives: Neutrophils express the receptor for advanced glycation end

products (RAGE), yet its role in antibacterial responses remains incompletely defined. This study aims to

elucidate the dual functionality of RAGE as a membrane-bound signaling sensor and a source of soluble

RAGE (sRAGE) [...] Read more.
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Abstract Background/objectives: Alpha-synuclein (aSyn) is best known for its role in Parkinson’s

disease. Increasing evidence suggests a bidirectional relationship between diabetes mellitus and

synuclein pathology. Carboxymethyllysine (CML), an advanced glycation end-product, serves as a

marker of cumulative glycation stress and tissue damage in [...] Read more.
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Abstract Hypoxia is a hallmark feature of solid tumors and is increasingly recognized as an important

factor in tumor progression, aggressiveness, and therapeutic resistance. In the tumor microenvironment,

hypoxia is associated with genetic instability, abnormal angiogenesis, metabolic reprogramming, and

crosstalk with oncogenic signaling pathways, [...] Read more.
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Abstract Background: Meningiomas exhibit considerable biological heterogeneity that is not fully

captured by histopathological grading. Tissue-based molecular markers may provide complementary

insight into tumor biology within routine diagnostic settings. Methods: Formalin-fixed paraffin-embedded

tissue samples from 65 intracranial meningiomas and 13 non-neoplastic controls were analyzed. [...]

Read more.
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Abstract Objectives: An infectious trigger can initiate a systemic inflammatory response, which in turn

activates immune cells and causes the release of various mediators. Local mediators, such as resolvin

D1 (RvD1), actively interact with immune cells to promote the resolution of inflammation. This [...] Read

more.
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Abstract Background: Age-related macular degeneration (AMD) is a common retinal degenerative

disease linked to adaptive immune response dysregulation. This study aimed to identify shared immune-

related biomarkers and explore their underlying mechanisms. Methods: GSE29801 and GSE135092

served as training and validation sets. Adaptive immune response-related [...] Read more.

(This article belongs to the Section Gene and Cell Therapy (/journal/biomedicines/sections/
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Abstract Background: Dysplasia or absence of anterior communicating artery (ACoA) is a common

variation in the circle of Willis (COW) anomaly, and it may elevate the risks of cerebrovascular diseases.

We aimed at investigating the association of ACoA dysplasia/absence with plaque imaging features [...]

Read more.
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Abstract Background: Cerebral arteriovenous malformations (AVMs) are high-flow shunts in which

abnormal arteriovenous connections expose draining veins to venous hypertension, arterialization, and

altered oxygenation. While digital subtraction angiography (DSA) remains the reference standard for

dynamic angioarchitecture, it does not directly characterize venous oxygenation or [...] Read more.

(This article belongs to the Special Issue Modern Applications of Advanced Imaging to Neurological

Disease ( /journal/biomedicines/special_issues/EL063LEUS3 ))
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Abstract Background: Thrombotic disorders remain one of the leading causes of global mortality,

necessitating the discovery of anticoagulants with broader therapeutic windows and multi-target efficacy.

This study aimed to identify FDA-approved drugs capable of simultaneously inhibiting three critical nodes

of the coagulation cascade: Factor [...] Read more.
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Abstract Background/Objectives: Interstitial cystitis/bladder pain syndrome (IC/BPS) is a chronic

condition characterized by pelvic pain, urinary symptoms, and reduced quality of life, with limited

effective treatment options. Regenerative approaches using adipose-derived mesenchymal stromal cells

(MSCs) have shown promising preclinical results. This study aimed [...] Read more.
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Abstract Background: We recently identified multiple alternative circRNAs generated through

alternative circularization of primary transcripts of the BCL2-related ovarian killer (BOK) gene. In the

present study, we evaluated the prognostic potential of a recently discovered BOK circRNA, namely circ-

BOK-6, in breast [...] Read more.
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Abstract Background/Objectives: Neuroblastoma is the most frequent solid tumor outside the brain in

children and is associated with unfavorable outcomes in high-risk patients. Tannic acid, a naturally

occurring polyphenolic compound, has been reported to exhibit anticancer activity; however, its

molecular effects in neuroblastoma [...] Read more.
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Abstract This review demonstrates that the diagnostic and prognostic significance of glial fibrillary acidic

protein (GFAP) is not limited to its use as a marker of astrocytic damage but should also be considered

in the context of the diversity of GFAP isoforms, their heterogeneous [...] Read more.
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Abstract Background/Objectives: This study aimed to clarify the cardioprotective effects of combined

empagliflozin and sacubitril/valsartan therapy in an experimental rat model of heart failure (HF). The

main research question was whether dual treatment provides greater functional and molecular benefit

than either monotherapy, with particular [...] Read more.
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Abstract Background: Septic cardiomyopathy (SCM) is a fatal sepsis-induced dysfunction. While

Pueraria (Pue) exhibits protective effects in sepsis, its regulatory role regarding programmed cell death

(PCD) in SCM remains unclear. This study aimed to identify Pue’s PCD-related targets in SCM and

construct a [...] Read more.

(This article belongs to the Special Issue Advances in Biomarker Discovery for Cardiovascular
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Abstract Background/Objectives: Acute myeloid leukemia (AML) remains in need of more broadly

effective therapeutic strategies. THZ1, a covalent CDK7 inhibitor, has shown anti-leukemic activity in

AML, but the mechanism underlying its response remains incompletely defined. This study aimed to

identify key modulators and related [...] Read more.

(This article belongs to the Section Cancer Biology and Oncology (/journal/biomedicines/sections/

cancer))
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Abstract Background: Agaro-oligosaccharides (AOS) have been shown to modulate the gut microbiota

in in vitro and animal studies; however, human evidence remains scarce. Methods: Herein, we

conducted a four-week open-label, single-arm, non-randomized pilot trial in 18 healthy Japanese adults

to examine the association of [...] Read more.
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Abstract Background: Metabolic syndrome is characterized by dysregulated glucose metabolism and is

a major risk factor for type 2 diabetes mellitus and cardiovascular disease. Although glucose-lowering

therapies such as glucagon-like peptide-1 receptor (GLP-1R) agonists are effective, their use may be

limited by cost, administration [...] Read more.
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Abstract Background: Glioblastoma (GBM) is the most aggressive primary brain tumor with extremely
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poor prognosis. Conventional diagnostic and prognostic approaches remain inadequate, highlighting the

need for integrative strategies to improve patient outcomes. Methods: We analyzed ligand–receptor (L–

R) interactions in TCGA-GBM transcriptomes using BulkSignaL-R, and [...] Read more.

(This article belongs to the Special Issue Glioblastoma: Pathogenetic, Diagnostic and Therapeutic

Perspectives ( /journal/biomedicines/special_issues/Z79UE14XL7 ))
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Abstract Background/Objectives: An ideal bone scaffold should promote bone cell growth and

functional vascularization, hence the importance of imbuing biomaterials with pro-angiogenic cues. In

this work, silica-based bioactive glasses, either pristine (SBA3) or doped with copper (SBA3_Cu), were

embedded in poly(ε-caprolactone) (PCL), which [...] Read more.
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Abstract Background: Finerenone and sodium–glucose cotransporter-2 inhibitors provide

cardiovascular and renal benefits in patients with chronic kidney disease (CKD) and heart failure (HF),

but real-world comparative evidence is limited. Methods: This retrospective study used the TriNetX

database. Adults ≥ 40 years with [...] Read more.

(This article belongs to the Section Molecular and Translational Medicine (/journal/biomedicines/
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Abstract Asthma is a chronic, etiologically diverse lung disease that contributes to worldwide morbidity

and healthcare burdens. Although bronchodilators and corticosteroids remain the cornerstones of

asthma treatment, their long-term use is associated with significant side effects. Furthermore, steroid

resistance in severe asthma emphasizes the [...] Read more.

(This article belongs to the Special Issue New Insights in Respiratory Diseases (2nd Edition) ( /

journal/biomedicines/special_issues/QO7VH11671 ))
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Abstract Background/Objectives: Periodontal disease is a chronic inflammatory condition associated

with systemic vascular dysfunction and elevated cardiovascular risk. This systematic review and meta-

analysis aimed to quantitatively evaluate the association between periodontitis and endothelial

dysfunction and to assess the effects of periodontal therapy on [...] Read more.

(This article belongs to the Special Issue Periodontal Disease: From Pathophysiology to Novel

Therapeutic Approaches—2nd Edition ( /journal/biomedicines/special_issues/H4K19K7E0J ))
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Abstract Objectives: To develop and rigorously evaluate a Hybrid Multi-Path Attention Convolutional

Neural Network (HMPA-CNN) for the classification of kidney diseases across heterogeneous institutional

datasets and imaging modalities. Materials and Methods: The proposed HMPA-CNN employs dual

parallel pathways to disentangle spatial (3 × 3 [...] Read more.

(This article belongs to the Special Issue New Advances in Kidney Diseases Research ( /journal/

biomedicines/special_issues/IB31ZZRMWT ))
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Abstract Background/Objectives: Using a well-established model of streptozotocin-induced diabetic

retinopathy (DR), this study sought to evaluate the neuroprotective effect of intravitreal Forskolin (FSK)

on retinal ganglion cell survival and glial activation and explore the association of circulating miR-200b

with metabolic and oxidative stress [...] Read more.

(This article belongs to the Section Cell Biology and Pathology (/journal/biomedicines/sections/

cell_pathology))
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Abstract Background/Objectives: Lung cancer is one of the most common and lethal malignancies

worldwide. Early detection remains challenging due to its variable biological behavior. Computed

tomography (CT) is the primary imaging method used for early detection. However, the manual

interpretation of CT scans is [...] Read more.

(This article belongs to the Special Issue Thoracic Malignancies: From Pathophysiology to Novel

Therapeutic Approaches: 2nd Edition ( /journal/biomedicines/special_issues/3X15F6777H ))
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Abstract Gastrointestinal and liver diseases remain major contributors to global morbidity and mortality,

with limited options for curative or regenerative treatment. Innovative cell-based platforms for liver

regeneration and treatment include advanced therapy medicinal products (ATMPs) based on

mesenchymal stem cells (MSCs), induced pluripotent stem [...] Read more.

(This article belongs to the Special Issue Stem Cell Therapy: Traps and Tricks ( /journal/
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Abstract Primary biliary cholangitis (PBC) is an autoimmune-mediated cholestatic liver disease

characterized by the progressive destruction of intrahepatic bile ducts, which ultimately leads to hepatic

fibrosis and cirrhosis. The current first-line therapy, ursodeoxycholic acid, is associated with a high rate

of non-response. Moreover, second-line [...] Read more.
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Abstract Background: Cancer cells exhibit metabolic reprogramming characterized by increased

dependence on glutamine to sustain rapid proliferation and biosynthetic demands. Kidney-type

glutaminase (KGA), which catalyzes the first and rate-limiting step of glutamine metabolism, represents a

promising therapeutic target, particularly in triple-negative breast cancer [...] Read more.
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Abstract Objective: Rho-associated protein kinase (ROCK) inhibitors have recently emerged as

promising agents for the treatment of corneal endothelial dysfunction. Because corneal transparency

critically depends on endothelial cell function, endothelial failure can lead to persistent visual impairment.

However, clinical evidence regarding the use of [...] Read more.
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Abstract Background: Evidence supports the effectiveness and safety of open-source automated

insulin delivery (AID) in patients with type 1 diabetes. However, evidence regarding the clinical

application of open-source AID in perioperative patients with type 2 diabetes remains limited. Methods:

This was an open-label, single-center, [...] Read more.
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Abstract Background: Cytokine-induced JAK–STAT signaling becomes dysregulated in chronic human
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diseases, including cancer and autoimmunity, and contributes to immune cell dysfunction. A cytokine-

independent approach to activating STAT proteins could “hardwire” pro-survival and effector programs in

immune cells to sustain function within diseased tissues. [...] Read more.
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Abstract Background/Objectives: Platelet-rich fibrin (PRF) is widely used in regenerative medicine and

dentistry because of its ability to deliver growth factors and cellular components that support tissue

healing. However, accurate quantification of platelets and leukocytes within PRF matrices remains

challenging, as indirect subtraction-based [...] Read more.
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Abstract Background/Objectives: Calcium phosphate cement (CPC) is extensively utilised in bone

repair owing to its biocompatibility, osteoconductivity, and compositional similarity to native bone.

Functionalisation of CPC with palm tocotrienol may enhance its regenerative potential. However, the

incorporation of phytochemicals requires safety evaluation to [...] Read more.
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Abstract Background: Brugada Syndrome (BrS) is a cardiac arrhythmia associated with an increased

risk of ventricular arrhythmias and sudden cardiac arrest. Although the arrhythmic substrate is

traditionally localized to the ventricles, atrial fibrillation (AF) is frequently observed, suggesting a shared

molecular substrate between atrial [...] Read more.
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Abstract Metabolic dysfunction-associated steatotic liver disease (MASLD) and its progressive

inflammatory form, metabolic dysfunction-associated steatohepatitis (MASH), are increasingly

recognized as key drivers of hepatocellular carcinoma (HCC). Unlike HCC caused by viral infections or

alcohol, MASLD/MASH-related liver cancer develops within a chronic immunometabolic environment

characterized [...] Read more.
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Abstract Background: Renal aging represents a pivotal contributor to the pathogenesis and

progression of age-related kidney disorders. D-Pinitol (DP), a bioactive cyclitol naturally present in food

plants, exhibits multiple beneficial biological activities. Nevertheless, its role in counteracting renal aging

remains unclear. Methods: [...] Read more.
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Abstract Radiation-induced trismus (RIT) is a common and function-limiting late complication of

radiotherapy for head and neck cancers, particularly when the masticatory muscles and

temporomandibular joint receive high doses. Despite advances in intensity-modulated radiotherapy, RIT

remains a significant survivorship problem, and robust biological biomarkers [...] Read more.
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Abstract Background: ASD is a class of neurodevelopmental disorders with onset in early childhood,

whereas AD is a common chronic inflammatory skin disease. An increasing number of studies suggest

that immune dysregulation and inflammatory responses play important roles in the onset and

progression [...] Read more.
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Abstract The brain has a higher energy demand per unit weight than any other organ in the body;

however, links between metabolism, diet and neurological function have historically been underexplored.

This partly stems from early assumptions that brain metabolism is primarily dependent on glucose [...]

Read more.
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Abstract Introduction: Health problems related to cardiovascular morbidity and mortality are

overrepresented in patients with schizophrenia (SCH) and their rates have not declined in parallel with

those of the general population. Cardiovascular diseases in patients with SCH are less likely to be

diagnosed [...] Read more.
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Abstract Background/Objectives: Topical hemostatic biomaterials are used to control diffuse

parenchymal bleeding during hepatectomy. TachoSil is a widely used standard fibrin sealant patch. We

evaluated the efficacy and safety of InnoSEAL Plus DL, a novel bioinspired absorbable chitosan–

catechol/gelatin hemostatic patch, compared with TachoSil. [...] Read more.
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Abstract Background: The renin-angiotensin system (RAS), traditionally known for its role in

cardiovascular regulation, has also emerged as a key regulator of tumor progression and metastasis.

Dysregulation of the RAS components has been implicated in breast cancer due to the significant

presence of the [...] Read more.
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Abstract Background: Procalcitonin (PCT) is widely used as a biomarker of bacterial infection, but it

may also increase in non-infectious inflammatory states. This study investigated the association of PCT

with muscle injury severity and renal dysfunction in patients with non-traumatic rhabdomyolysis.

Methods: We prospectively [...] Read more.
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Abstract The gastrointestinal (GI) barrier is a highly coordinated, multilayered defence system that

maintains intestinal homeostasis by separating the luminal microbiota from the internal milieu. In liver

cirrhosis, this barrier undergoes profound structural and functional disruption, emerging as a central

driver of bacterial translocation [...] Read more.
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Abstract Background: Apoptotic vesicles (ApoVs) derived from adipose stem cells (ASCs) have

recently emerged as important mediators of tissue repair and are implicated in pathways relevant to

hypertrophic scar (HS). Although ASCs exhibit potential in scar modulation, the therapeutic value of their

apoptotic [...] Read more.
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Abstract Immune checkpoint inhibitors (ICIs) have transformed oncologic care and are increasingly

used as adjuvant therapy to reduce the risk of recurrence. However, this shift has introduced immune-

related adverse events (irAEs) to patients who may otherwise be clinically disease-free after definitive

therapy. Sarcoidosis-like reaction [...] Read more.
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Abstract Background/Objectives: Gallbladder cancer (GBC) is an aggressive biliary tract malignancy

with poor prognosis. Lymph node metastasis is a major determinant of adverse outcome in patients with

GBC. Gene mutations play an essential role in tumorigenesis; however, it remains uncertain whether

genetic mutations [...] Read more.
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Abstract Background: Exposure to anthropogenic and/or natural (e.g., herbicides or mycotoxins)

endocrine-disrupting chemicals (EDCs) has been linked to several reproductive disorders. Glyphosate

(GLY), a common agricultural agent, is a potential element of the exposome that bioaccumulates and

has potential endocrine and oxidative stress-related [...] Read more.
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Abstract Background: Antimicrobial stewardship in Neonatal (NICU) and Pediatric Intensive Care Units

(PICUs) is complicated by rapid physiological maturation and the high vulnerability of the developing gut

microbiome. Traditional metrics fails to capture the true utilization density of antibiotics in these settings.

This [...] Read more.
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Abstract Background/Objectives: Autologous cell suspension (ACS)-based therapy is a promising

strategy to enhance wound healing, yet limitations in current methodologies hinder clinical efficacy. We

have previously developed VeritaCell, a rapid isolation method that yields highly viable skin cell

populations, including epidermal stem cells, [...] Read more.
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Abstract Background/Objectives: Curcuma longa is widely recognized for its antioxidant, antimicrobial,

and wound-related biological effects. The present study aimed to compare two extracts prepared from

organic turmeric powder (Curcuma longa), using distilled water (CUR-H2O) and 96% ethanol (CUR-

EtOH), in [...] Read more.
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Abstract Background/Objectives: Chronic ethanol (EtOH) consumption is a major cause of metabolic

dysfunction and multi-organ injury, particularly in the liver and pancreas. Because oxidative stress and

endoplasmic reticulum (ER) stress are central mechanisms in both organs, this study evaluated the

protective efficacy of [...] Read more.

(This article belongs to the Section Molecular and Translational Medicine (/journal/biomedicines/

sections/medicine))
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Abstract Background/Objectives: Sepsis-induced systemic inflammation often leads to diaphragmatic

dysfunction and muscle atrophy, contributing to impaired respiratory function. Phosphoglycerate mutase

2 (PGAM2), a key enzyme in glycolysis, plays a significant role in muscle energy metabolism but has not

been previously linked to sepsis-induced [...] Read more.

(This article belongs to the Section Cell Biology and Pathology (/journal/biomedicines/sections/
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Abstract Background: Early identification of patients at risk of severe COVID-19 is critical for timely

interventions. We evaluated a biomarker-based risk stratification model, the Composite COVID-19

Biomarker Risk (CCBR) score, integrating age and inflammatory biomarkers (IL-6, PAI-1, LDH,

neutrophil-to-lymphocyte ratio [NLR], and ferritin) [...] Read more.

(This article belongs to the Special Issue Pathogenesis, Diagnosis and Treatment of Infectious

Diseases (2nd Edition) ( /journal/biomedicines/special_issues/X90O5CM808 ))
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Abstract Background/Objectives: Cardiovascular disease (CVD), particularly coronary artery disease

(CAD), is increasingly linked to microvascular inflammation driven by interactions between immune,

vascular, and neuroendocrine systems. Mast cells (MCs), strategically positioned near blood vessels,

play pivotal roles in this process through the release of [...] Read more.

(This article belongs to the Special Issue Advances in Heart–Brain Axis ( /journal/biomedicines/
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Abstract Background/Objectives: Glomerular diseases (GD) possess strong polygenic susceptibility,

yet exact causal genes remain unclear because most variants identified by genome-wide association
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studies (GWAS) reside in non-coding regions. While transcriptome-wide association studies (TWAS)

effectively decode complex traits, cross-tissue profiling for GD remains largely [...] Read more.
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Abstract Background/Objectives: Clinical application of Doxorubicin (Doxo) is limited by cardiotoxicity,

a process strongly associated with an interplay between oxidative stress and inflammatory signaling,

particularly Nuclear Factor kappa-light-chain-enhancer of activated B cells (NF-κB) activation and

Nucleotide oligomerization domain-like receptor family, pyrin domain containing [...] Read more.

(This article belongs to the Special Issue Acute and Chronic Heart Failure: Pathophysiology and

New Therapeutic Developments, 3rd Edition ( /journal/biomedicines/special_issues/E85X6ZQAL9
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Abstract Protein ubiquitylation plays fundamental roles in virtually every aspect of eukaryotic cellular

function by regulating the stability and activity of target proteins [...] Full article (/2227-9059/14/5/1070)

(This article belongs to the Special Issue Ubiquitylation and Deubiquitylation in Health and Diseases

( /journal/biomedicines/special_issues/01B2CQ66BS ))
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Abstract The lung represents a promising yet underexploited target for RNA therapeutics due to its large

surface area and accessibility via non-invasive inhalation delivery. Despite rapid advances in RNA-based

modalities, including small interfering RNA (siRNA), microRNA (miRNA), messenger RNA (mRNA), and

CRISPR-Cas systems, efficient [...] Read more.

(This article belongs to the Special Issue Drug Delivery and Nanocarrier ( /journal/biomedicines/

special_issues/S0PX7474Y7 ))
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Abstract The first editorial in this series approached inflammatory bowel disease (IBD) predominantly

from the perspective of pathophysiology and therapeutic innovation [...] Full article

(/2227-9059/14/5/1068)

(This article belongs to the Special Issue Crohn’s Disease and Ulcerative Colitis: From

Pathophysiology to Novel Therapeutic Approaches (3rd Edition) ( /journal/biomedicines/

special_issues/FPW7F39XR7 ))
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Abstract Background: Guideline-directed medical therapy (GDMT) is recommended after acute

myocardial infarction (AMI), particularly in patients with left ventricular systolic dysfunction, yet real-world

implementation remains suboptimal. Whether greater early GDMT intensity is associated with post-

infarction ventricular remodeling has not been fully established. We aimed [...] Read more.

(This article belongs to the Special Issue Heart Failure: New Diagnostic and Therapeutic

Approaches, 2nd Edition ( /journal/biomedicines/special_issues/GSV1239W54 ))
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Abstract Background: Acute myocardial infarction (AMI) in younger adults represents a distinct clinical

entity with biological features that may differ from those observed in later-onset disease. We aimed to

characterize age-dependent clinical, inflammatory, lipid, and echocardiographic phenotypes and to

explore their association with in-hospital [...] Read more.

(This article belongs to the Special Issue Molecular and Cellular Mechanisms of Cardiovascular

Diseases: 2nd Edition ( /journal/biomedicines/special_issues/Z98571KC3C ))
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Abstract Microbial metabolites are increasingly recognized as critical regulators of gut homeostasis,

mediating the interaction among gut microbiota, host tissue, and immune response. Among them,

inosine, which was previously considered just a byproduct of the adenosine catabolism, was recently

discovered as an important bioactive [...] Read more.

(This article belongs to the Special Issue Microbial Metabolites and Their Impact on Gut
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Abstract Background: Endogenous estradiol/progesterone (E2/P4) regulates neuronal mitochondrial

bioenergetics and redox balance. However, the effects of combined oral contraceptive (COC) steroids

under physiologically relevant hormonal conditions remain poorly understood. Therefore, this study aims

to investigate how COC steroids modulate mitochondrial function within the defined [...] Read more.

(This article belongs to the Section Neurobiology and Clinical Neuroscience (/journal/biomedicines/
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► Show Figures

(https://pub.mdpi-res.com/biomedicines/biomedicines-14-01064/article_deploy/html/images/

biomedicines-14-01064-g001a-550.jpg?1778163120) (https://pub.mdpi-res.com/biomedicines/

biomedicines-14-01064/article_deploy/html/images/biomedicines-14-01064-g001b-550.jpg?

1778163121) (https://pub.mdpi-res.com/biomedicines/biomedicines-14-01064/article_deploy/html/

images/biomedicines-14-01064-g002-550.jpg?1778163123) (https://pub.mdpi-res.com/

biomedicines/biomedicines-14-01064/article_deploy/html/images/biomedicines-14-01064-

g003-550.jpg?1778163124)

Open Access Review

The Coronary Venous System in Acute Coronary Syndrome: A Narrative Review
(/2227-9059/14/5/1063)

by Ercan Akşit, Cengiz Demir, Uğur Özpınar and Esra Duman Acar

Biomedicines 2026, 14(5), 1063; https://doi.org/10.3390/biomedicines14051063 (https://

doi.org/10.3390/biomedicines14051063) - 7 May 2026

Viewed by 580

Abstract Acute coronary syndrome (ACS) remains a leading cause of death and morbidity worldwide.

The pathophysiology of ACS has been largely interpreted through abnormalities of the coronary arteries

and the microvascular bed. However, the coronary circulation is fundamentally a closed-loop system, in

which the [...] Read more.

(This article belongs to the Special Issue Exploring Acute Coronary Syndrome: Insights from Basic
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Abstract Background: CCL20 is a key chemokine involved in tumor-associated inflammation and

immune microenvironment remodeling, but its biological and clinical relevance in esophageal cancer

(ESCA) and across cancers remains incompletely defined. This study aimed to systematically

characterize the expression pattern, prognostic value, immune [...] Read more.

(This article belongs to the Special Issue Drug Resistance and Novel Targets for Cancer Therapy—

Third Edition ( /journal/biomedicines/special_issues/6682CGZ0E7 ))
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Abstract Background/Objectives: Few previous studies have evaluated both radiological changes and

the clinical effectiveness of platelet-rich plasma (PRP) injections, a biomedical therapy, in patients with

chronic discogenic and/or radicular low back pain. Methods: This retrospective comparative cohort study

reviewed patients with chronic [...] Read more.
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Abstract Most infectious pathogens enter the host through mucosal surfaces, yet conventional injectable

vaccines primarily induce systemic immunity without eliciting robust secretory immunoglobulin A (SIgA)

responses at mucosal sites. The COVID-19 pandemic highlighted this limitation, as intramuscular mRNA

vaccines failed to establish durable mucosal [...] Read more.

(This article belongs to the Special Issue The Pivotal Role of Mucosal Immunity in Health and

Disease ( /journal/biomedicines/special_issues/91WKMJ2691 ))
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Abstract In the original publication [...] Full article (/2227-9059/14/5/1059)
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Abstract Atrial fibrillation (AF) is a highly prevalent arrhythmia associated with stroke, heart failure and

excess mortality. Yet, “silent” AF episodes remain undetected, leading to underestimation of disease
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burden. Additionally, paroxysms occur in an “unpredictable” way, and available clinical scores only

stratify long-term AF [...] Read more.

(This article belongs to the Special Issue Cardiac Arrhythmias: Technological Frontiers, Therapeutic
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Abstract Glucagon-like peptide-1 receptor agonists (GLP-1RAs) have revolutionized the management of

type 2 diabetes mellitus (T2DM) by providing robust glycemic control alongside significant

cardioprotective and renoprotective benefits. This review synthesizes current mechanistic, preclinical,

and clinical evidence regarding the impact of GLP-1RAs on retinal microvasculature [...] Read more.

(This article belongs to the Special Issue Advanced Research on Diabetic Retinopathy ( /journal/

biomedicines/special_issues/3367VPU7T3 ))
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Abstract Background/Objectives: The ACE2/Ang-(1–7)/Mas receptor axis is a protective, counter-

regulatory component of the RAAS that opposes Ang II/AT1R-mediated vasoconstriction. The present

study evaluated the pharmacological effects of Ang-(1–7) in the rat inferior vena cava (IVC), a venous

capacitance vessel involved in [...] Read more.

(This article belongs to the Special Issue Renin-Angiotensin System in Cardiovascular Biology, 2nd

Edition ( /journal/biomedicines/special_issues/RAS_2nd ))
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Abstract Asthma, chronic obstructive pulmonary disease (COPD), and idiopathic pulmonary fibrosis

(IPF) are major non-communicable respiratory diseases (NCD-RDs) with high morbidity and mortality.

Despite distinct clinical features, they share overlapping mechanisms including oxidative stress, epithelial

injury, and immune dysregulation. Asthma is mainly driven by [...] Read more.

(This article belongs to the Special Issue Navigating the Complex Landscape of Non-Communicable

Respiratory Diseases: Emerging Challenges and Opportunities ( /journal/biomedicines/

special_issues/94T0Z93EK5 ))
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Abstract Background: Heart failure (HF) is a complex clinical syndrome that presents significant

challenges in diagnosis and treatment. Exploring innovative pathways to better understand the

physiopathological mechanisms has led to the concept of cardiac remodeling (CR), which helps

elucidate the diversity in clinical manifestations [...] Read more.
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Abstract Background. Physiological remodeling resulting from chronic exercise-induced volume and

pressure overload is a well-recognized characteristic of the athlete’s heart. This study aimed to explore

potential changes in three-dimensional speckle-tracking echocardiography-derived aortic valve annular

(AVA) dimensions and dynamics in elite athletes engaged in [...] Read more.
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Abstract Background: Molecular testing has improved pulmonary tuberculosis (PTB) diagnosis, but the

clinical interpretation of semi-quantitative GeneXpert results—particularly at low bacillary loads—remains

uncertain. Methods: This retrospective study included 167 patients with positive GeneXpert results

evaluated at a tertiary pneumology hospital between January [...] Read more.

(This article belongs to the Section Molecular and Translational Medicine (/journal/biomedicines/
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Abstract Background/Objectives: ABO/Rh blood groups and systemic inflammation are each linked to

cancer biology and prognosis, yet their combined and interactive prognostic value has not been clarified

in small-cell lung cancer (SCLC). We investigated the distribution of ABO/Rh blood groups in SCLC, their

[...] Read more.
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Abstract Background: Urinary cellular biomarkers detected by flow cytometry have emerged as

promising non-invasive tools for the diagnosis, prognosis, and monitoring of renal and urological

diseases. However, a comprehensive synthesis of their clinical applicability is lacking. Objectives: This

review aimed to systematically evaluate and [...] Read more.
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Abstract Background/Objectives: Although immune checkpoint inhibitors (ICIs) have dramatically

transformed the landscape of cancer treatment, a significant percentage of patients are resistant to

therapy. Identifying biomarkers to accurately predict patient response prior to treatment remains one of

the key challenges in this field. Our [...] Read more.
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Abstract Background: Atrial fibrillation (AF) is a common clinical arrhythmia associated with

mitochondrial dysfunction, oxidative stress, and atrial fibrosis. Mitochondrial-derived peptides (MDPs),

including humanin (HN) and MOTS-c, exhibit cytoprotective properties, but their role in AF remains

largely unknown. Objective: This study aimed to investigate [...] Read more.
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Abstract Background: Oxidative stress plays a significant role in inflammatory bowel disease (IBD), yet

the clinical relevance of specific lipid peroxidation markers remains insufficiently defined. This study

evaluated serum levels of 8-epi-prostaglandin F2α (8-epi-PGF2α), an isoprostane generated through

non-enzymatic lipid oxidation, and examined its [...] Read more.

(This article belongs to the Section Molecular and Translational Medicine (/journal/biomedicines/

sections/medicine))

► Show Figures

(https://pub.mdpi-res.com/biomedicines/biomedicines-14-01047/article_deploy/html/images/

biomedicines-14-01047-g001-550.jpg?1779245126) (https://pub.mdpi-res.com/biomedicines/

biomedicines-14-01047/article_deploy/html/images/biomedicines-14-01047-g002-550.jpg?

1779245131) (https://pub.mdpi-res.com/biomedicines/biomedicines-14-01047/article_deploy/html/

images/biomedicines-14-01047-g003-550.jpg?1779245134) (https://pub.mdpi-res.com/

biomedicines/biomedicines-14-01047/article_deploy/html/images/biomedicines-14-01047-

g004-550.jpg?1779245135) (https://pub.mdpi-res.com/biomedicines/biomedicines-14-01047/

article_deploy/html/images/biomedicines-14-01047-g005a-550.jpg?1779245137) (https://pub.mdpi-

res.com/biomedicines/biomedicines-14-01047/article_deploy/html/images/biomedicines-14-01047-

g005b-550.jpg?1779245138)

Open Access Review

Risk Stratification in Pulmonary Embolism: The Expanding Role of Biomarkers
(/2227-9059/14/5/1046)

by Cyrus Moini, Piseth Lay, Sebastien Jochmans, Fidele Azandjo, Nassima El Karroumi,

Anne-Laure Bouilland and El Mahdi Hafiani

Biomedicines 2026, 14(5), 1046; https://doi.org/10.3390/biomedicines14051046 (https://

doi.org/10.3390/biomedicines14051046) - 4 May 2026

Viewed by 1326

Abstract Pulmonary embolism (PE) remains a frequent and potentially fatal condition, with early

mortality largely driven by (RV) failure and hemodynamic collapse. Rapid and accurate prognostic

assessment is therefore central to management. Current European Society of Cardiology (ESC)

strategies rely first on hemodynamic status [...] Read more.
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Abstract Background/Objectives: Radon is a naturally occurring radioactive gas and the leading

source of natural radiation exposure worldwide; however, its systemic biological effects in children

remain poorly understood. This study examined the association between cumulative indoor radon

exposure and inflammatory biomarkers among children residing [...] Read more.
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Abstract Over the past decade, the growth of Helicobacter pylori antibiotic resistance has had an

increasingly significant impact on the choice of eradication therapy regimens, significantly limiting the

number of effective treatment options. The Maastricht VI guidelines consider the use of probiotics as one

[...] Read more.
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Abstract Background/Objectives: Systemic treatment of advanced hepatocellular carcinoma (HCC) is

based on combinations of immunotherapies (ITs) and lacks predictive markers of efficacy. Objectives: To

define the prognostic value of the CRAFITY and RECA biological scores for overall survival (OS) before

and during IT, [...] Read more.
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Abstract Background: Small intestinal bacterial overgrowth (SIBO) has been implicated in the

pathogenesis of MASLD; however, large-scale clinical data characterizing prevalence patterns,

phenotypic subtypes, and disease-specific associations remain limited. Methods: This cross-sectional

study enrolled 2549 MASLD patients with gastrointestinal symptoms undergoing lactulose [...] Read

more.
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Abstract Background: The aim of this study was to investigate the effect of 2% chitosan nanoparticles

(NPs) as an irrigating solution during pulp revascularization of immature dog teeth using histological and

histomorphometric analyses. Materials and Methods: Pulp necrosis and periapical pathosis were

induced [...] Read more.
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Abstract Background: Emerging evidence has established ferroptosis as a vital factor in the

pathogenesis of cardiovascular diseases, especially in septic cardiomyopathy (SCM). Meanwhile,

ondansetron (OND), a well-established 5-HT3 receptor antagonist, has gained increasing attention for its

pleiotropic effects. However, its potential to modulate ferroptosis [...] Read more.
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Abstract Background/Objectives: Osteosarcoma is the most common primary malignant bone tumour,

affecting children and young adults. Recent evidence suggests that extracellular vesicles (EVs), small

membrane-bound nanoparticles released by all cell types, play a key role in intercellular communication

within the tumour microenvironment. Therefore, [...] Read more.
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Abstract Background: Iron deficiency (ID) is a prevalent condition in patients with cardiovascular

diseases, irrespective of anemia, associated with adverse outcomes. Its incidence and prognostic value

in acute coronary syndromes (ACS) are yet to be established. Current literature on the matter is scarce,

[...] Read more.
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Abstract Background/Objectives: Bile acids, synthesized from cholesterol in the liver, are amphipathic

molecules that play an integral role in lipid digestion and absorption, while also serving as systemic

endocrine hormones. They continuously undergo enterohepatic circulation, where they interact with

various transporter proteins. Dysregulated bile [...] Read more.
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Abstract Background: Gestational diabetes mellitus (GDM) is a common metabolic disorder

characterized by glucose intolerance and associated with adverse maternal and fetal outcomes.

Emerging evidence suggests that oxidative stress and hypoxia-related pathways may contribute to its

pathophysiology. This study aimed to evaluate the diagnostic [...] Read more.
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Abstract Background: Routine fundus photography is widely accessible; however, its utility in stratifying

systemic vascular risk in asymptomatic, general populations remains understudied. We utilized a large-

scale health screening cohort in South Korea to evaluate the clinical validity of the retinal arteriosclerosis

index (RAI) in [...] Read more.
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Abstract DNA methylation is a fundamental epigenetic modification that regulates gene expression,

genome stability, and cell identity across vertebrate development. Disruption of DNA methylation

homeostasis contributes to a wide spectrum of human diseases, including developmental disorders,

neurological conditions, and cancer. Understanding how DNA methylation [...] Read more.

(This article belongs to the Special Issue Role of DNA Methylation in Human Health and Diseases ( /

journal/biomedicines/special_issues/803266K198 ))

► Show Figures

(https://pub.mdpi-res.com/biomedicines/biomedicines-14-01034/article_deploy/html/images/

biomedicines-14-01034-g001-550.jpg?1777650646) (https://pub.mdpi-res.com/biomedicines/

biomedicines-14-01034/article_deploy/html/images/biomedicines-14-01034-g002-550.jpg?

1777650648) (https://pub.mdpi-res.com/biomedicines/biomedicines-14-01034/article_deploy/html/

images/biomedicines-14-01034-g003-550.jpg?1777650651) (https://pub.mdpi-res.com/

biomedicines/biomedicines-14-01034/article_deploy/html/images/biomedicines-14-01034-

g004-550.jpg?1777650653) (https://pub.mdpi-res.com/biomedicines/biomedicines-14-01034/

article_deploy/html/images/biomedicines-14-01034-g005-550.jpg?1777650654)

Open Access Article

A Retrospective Study on Correlations Between EEG Signals (N20, Spectral Entropy, and Alpha
Variability) and Prognosis of Traumatic Brain Injury (/2227-9059/14/5/1033)

by Xia Liu, Mengxu Qiao, Qi Liu, Meilin Ai, Jing Deng, Jian Wang, Haojun Yang and Li Huang

Biomedicines 2026, 14(5), 1033; https://doi.org/10.3390/biomedicines14051033 (https://

doi.org/10.3390/biomedicines14051033) - 1 May 2026

Viewed by 1089

Abstract Aim: To observe the correlations between electroencephalography (EEG) signals and clinical

outcomes in patients with traumatic brain injury (TBI). Methods: A total of 174 patients diagnosed with

TBI at Xiangya Hospital during January 2017 and June 2024 were included in this study. Quantitative [...]

Read more.
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Abstract Colorectal cancer remains a leading cause of morbidity and mortality worldwide with diverse

pathways of carcinogenesis. Deficiencies in the DNA mismatch repair and resultant microsatellite

instability are thought to make up roughly 15% of localized and 5% of metastatic cancers of the colon [...]

Read more.
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Abstract Background: Emerging evidence highlights the importance of the MIF–sCD74 axis in health

and disease, including its role in regulating cell death. While studies in routine cardiac surgery suggest

perioperative relevance, its role in end-stage heart failure (ESFH) patients undergoing left ventricular

assist device [...] Read more.
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Abstract Introduction: With age and injury, the infiltration of fat in the paraspinal muscles can cause

degeneration, disorganizing the structural integrity of the connective tissue and causing lower back pain

(LBP). Human umbilical cord tissue allografts (UCTAs) have a collagen-rich matrix with various

extracellular [...] Read more.
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Abstract Purpose: To evaluate the safety and feasibility of repeated subtenon administration of

autologous platelet-rich plasma (PRP) in patients with degenerative retinal diseases and to explore

preliminary, hypothesis-generating functional observations in retinitis pigmentosa (RP) and extensive

macular atrophy with pseudodrusen-like appearance (EMAP). Methods: This [...] Read more.
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Abstract The design of multitargeted drug candidates has recently emerged as a highly attractive area

of research. Numerous heterometallic compounds have been developed to enhance both the biological

efficacy and physicochemical properties of monometallic metallodrugs. Combining classical transition

metals with established antitumor activity, such [...] Read more.
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Abstract Objectives: Seawater-immersed burn wounds are highly susceptible to contamination,

persistent inflammation, oxidative stress, and delayed healing, while current irrigation solutions remain

suboptimal for such acute injuries. This study aimed to evaluate the therapeutic efficacy and underlying

mechanisms of plasma-activated water (PAW) as a [...] Read more.
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Abstract Inflammation at the superior airway level has multiple manifestations, and allergic rhinitis and

chronic rhinosinusitis with or without polyps are two of the most frequent and troublesome of them, with

innate and adaptive immunity being implicated. Dendritic cells, epithelial cells, neutrophils, macrophages,

mucosal [...] Read more.

(This article belongs to the Special Issue Multidisciplinary Approaches in Complex Ear, Nose and

Throat Pathology ( /journal/biomedicines/special_issues/X530313LR5 ))
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The Effect of Aza-Glycine Substitution on the Internalization of Dabcyl-Containing Short
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Abstract Background/Objectives: Longer oligoarginines are very effective cell-penetrating peptides. It

has been shown that a minimal number of positively charged side chains is necessary for efficient

cellular uptake. But a highly positively charged peptide may interact with its cargo molecule, thereby

reducing its [...] Read more.

(This article belongs to the Section Drug Discovery, Development and Delivery (/journal/

biomedicines/sections/Drug_Discovery))
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Abstract Background/Objectives: Artificial intelligence (AI) models are increasingly applied across the

assisted reproductive technology (ART) workflow, including male-factor assessment, ovarian stimulation,

endometrial receptivity evaluation, embryo selection and prediction of pregnancy outcomes. However,

many systems remain difficult to interpret, raising concerns regarding transparency, clinical [...] Read

more.

(This article belongs to the Special Issue New Advances in Human Reproductive Biology ( /journal/

biomedicines/special_issues/88Z6WHZ65Q ))
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Abstract Perioperative myocardial infarction (MI) and myocardial injury after noncardiac surgery (MINS)

remain major causes of postoperative morbidity and mortality, yet optimal perioperative cardiovascular

risk stratification remains challenging. This narrative review examines how cardiovascular imaging and

circulating biomarkers may be integrated to improve perioperative [...] Read more.

(This article belongs to the Special Issue Saving Lives from Myocardial Infarction: Prevention vs.

Therapy ( /journal/biomedicines/special_issues/2UP0RKW5NI ))
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Abstract Background: The coronavirus disease 2019 (COVID-19), caused by SARS-CoV-2, remains a
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significant threat to global health. This continued threat is due to the emergence of new variants, the

immune system’s limited ability to respond, and the limited effectiveness of available treatments for [...]

Read more.

(This article belongs to the Special Issue Pathogenesis, Diagnosis and Treatment of Infectious

Diseases (2nd Edition) ( /journal/biomedicines/special_issues/X90O5CM808 ))
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Abstract Background/Objectives: Tuberculosis (TB), caused by Mycobacterium tuberculosis (MTB),

remains a major global health problem. Drug resistance and the limitations of sputum-based diagnostic

methods highlight the need for additional host-response biomarkers. Protein tyrosine phosphatase

receptor type O (PTPRO) has been implicated in inflammatory signaling [...] Read more.

(This article belongs to the Special Issue Mycobacterial Infections: Insights into Pathogenesis,

Diagnosis, and Treatment ( /journal/biomedicines/special_issues/5M1313H6OL ))
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Without Exacerbating Neuroinflammation Following Hemorrhagic Shock-Induced Clinical Death
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Viewed by 658

Abstract Background/Objectives: Severe hemorrhagic shock progressing to clinical death remains a

major cause of mortality and long-term neurological morbidity despite advances in trauma care. While

current resuscitation strategies restore circulation, their ability to preserve brain structure and function

following global ischemia–reperfusion injury remains [...] Read more.

(This article belongs to the Section Nanomedicine and Nanobiology (/journal/biomedicines/sections/

nanomedicine))
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Abstract Introduction: Depression and anxiety are highly prevalent disorders with a substantial impact

on quality of life. Limitations related to the efficacy and tolerability of conventional pharmacological

treatments have stimulated increasing interest in complementary therapeutic approaches, including

phytotherapy. This review aims to provide an [...] Read more.

(This article belongs to the Section Neurobiology and Clinical Neuroscience (/journal/biomedicines/

sections/neuro))
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Abstract Chronic heart failure (CHF) remains a leading cause of global mortality, characterized by

profound molecular and biochemical disturbances, including nitric oxide (NO) system dysfunction,

mitochondrial impairment, and oxidative stress. While standard therapies such as ACE inhibitors, SGLT2

inhibitors, and beta-blockers address clinical symptoms, [...] Read more.

(This article belongs to the Special Issue New Advances in Cardiovascular Drugs: In Memory of
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Abstract Background/Objectives: Methylglyoxal (MGO) and subsequent activation of advanced

glycation end products (AGEs)–RAGE receptor signaling has been implicated in the complications of

diabetes mellitus (DM), such as bladder dysfunction. Chronic treatment with MGO leads to bladder

overactivity, but the effects of acute MGO [...] Read more.

(This article belongs to the Section Molecular and Translational Medicine (/journal/biomedicines/

sections/medicine))
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by Maria Caffo, Roberta Fusco, Rosalba Siracusa, Gerardo Caruso, Valeria Barresi,

Rosanna Di Paola, Salvatore Cuzzocrea, Antonino Francesco Germanò and

Salvatore Massimo Cardali
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Abstract The journal retracts the article titled “Molecular Investigation of DKK3 in Cerebral Ischemic/

Reperfusion Injury” [...] Full article (/2227-9059/14/5/1016)

(This article belongs to the Section Neurobiology and Clinical Neuroscience (/journal/biomedicines/

sections/neuro))
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TRPA1 and TRPM8 in Allergic Rhinitis and Chronic Rhinosinusitis: Emerging Role in
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Abstract Nasal hyperreactivity (NHR) is a core symptom of allergic rhinitis (AR) and chronic

rhinosinusitis (CRS), frequently induced by cold stimuli. Accumulating evidence indicates that NHR is

largely mediated by neuroimmune mechanisms rather than classical allergen-driven inflammation alone.

Among the molecular sensors involved, the [...] Read more.

(This article belongs to the Special Issue Allergic Rhinitis: From Pathology to Novel Therapeutic

Approaches ( /journal/biomedicines/special_issues/P339816IXL ))
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Abstract Background: Chromosome 7 gain (chr7 gain) is a highly prevalent early event in glioblastoma

(GBM). Because chr7 gain usually involves broad chromosomal amplification, its biological impact is

unlikely to be fully explained by canonical loci such as EGFR and MET. The contribution [...] Read more.

(This article belongs to the Special Issue Mechanisms and Novel Therapeutic Approaches for

Gliomas: 2nd Edition ( /journal/biomedicines/special_issues/X1E825XIZJ ))
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Abstract Background: The AptoDetect™-Lung assay is an aptamer-based test designed for risk

assessment in patients with pulmonary nodules, but its potential role in predicting lung cancer stage has

not been evaluated. We investigated whether the assay could predict advanced-stage disease beyond

conventional diagnostic [...] Read more.
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Abstract Clonal hematopoiesis of indeterminate potential (CHIP) is an age-related condition affecting

over 10–20% of individuals older than 70 years, characterized by the expansion of hematopoietic stem

cell clones carrying somatic mutations in leukemia-associated driver genes in the absence of overt

hematologic disease. Initially [...] Read more.
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Abstract Background/Objectives: Obesity in young adults is a major public health concern and a key

contributor to cardiometabolic risk. Vitamin K2 (VK2) has been proposed as a potential adjuvant therapy;

however, evidence from randomized controlled trials remains limited. This study evaluated the effect [...]

Read more.
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Abstract Background/Objectives: Typhoid fever remains a major public health challenge in many low-
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income countries, where overlapping clinical symptoms and the limited reliability of conventional

diagnostic procedures hinder accurate diagnosis. This study aims to develop a reliable and efficient

diagnostic framework that automates typhoid fever [...] Read more.
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Abstract Background/Objectives: Intracerebral hemorrhage (ICH) is a severe subtype of stroke

characterized by extensive secondary brain injury driven by oxidative stress, inflammation, and

progressive neuronal loss, leading to poor neurological outcomes. Thymoquinone, a bioactive compound

derived from Nigella sativa, has demonstrated potent antioxidant and [...] Read more.
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Abstract The dipeptidyl peptidase (DPP) family comprises enzymes with important metabolic and

immunomodulatory properties. This narrative review summarizes recent clinical and experimental

evidence on the role of DPP-1, DPP-4, DPP-9, and DPP-10 in pulmonary diseases. The strongest

translational evidence currently supports DPP-1 inhibition in [...] Read more.
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Abstract Background: Colchicine is a microtubule-targeting anti-inflammatory agent with emerging

relevance in cardiovascular disease; however, its effects on injury-induced vascular remodeling remain

incompletely defined. Methods: In this study, a rat iliac artery clamp injury model was used to evaluate

the effects of colchicine (0.5 [...] Read more.
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Abstract Background/Objectives: Bladder cancer treatment is frequently hindered by chemoresistance

to agents such as cisplatin, a process in which autophagy is hypothesized to play a cytoprotective role.

This study aimed to investigate the time-dependent transcriptional dynamics of autophagy-related genes

in response to cisplatin [...] Read more.
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Abstract Background/Objectives: The gut microbiota has been increasingly studied in the context of

gastrointestinal, neuropsychiatric, and immune-mediated disorders. However, comparative data across

these conditions within the same population remain limited. This observational study aimed to perform a

comparative analysis of gut microbiota composition [...] Read more.
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Abstract Background/Objectives: Cancer cachexia (CC) is a metabolic syndrome characterized by the

progressive loss of skeletal muscle and adipose tissue during tumor progression. Despite its clinical

prevalence, effective therapeutic options are currently lacking. Phloretin, a natural flavonoid with potent

anti-inflammatory and antioxidant properties, has [...] Read more.
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Abstract Background: Microfibrillar-associated protein 2 (MFAP2) is implicated in various malignancies,

yet its specific role and molecular mechanisms in glioblastoma (GBM) progression remain poorly

understood. Methods: We analyzed MFAP2 expression in human clinical specimens and murine models.

Functional impacts were [...] Read more.
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Abstract Background/Objectives: RNA interference (RNAi) is a promising strategy for mitigating

diseases at the molecular level. However, RNAi is limited by its instability in biological fluids and

impermeability to cellular membranes. In response, our lab has previously patented a non-ionizable lipid

nanoparticle (LNP) [...] Read more.
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Abstract Introduction: The relationship between epilepsy and alcohol use is complex and clinically

significant. Alcohol acts as a neurochemical modulator capable of lowering the seizure threshold during

both intoxication and withdrawal, while chronic misuse may contribute to epileptogenesis through

neuronal injury, metabolic stress, and [...] Read more.
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Abstract Background: Substance use disorder (SUD) is associated with systemic inflammatory

activation and may influence hematological and coagulation-related pathways. Chronic exposure to

psychoactive substances may promote immune activation, endothelial dysfunction, and increased

platelet reactivity, thereby contributing to inflammation–coagulation crosstalk. Routine laboratory markers

derived from [...] Read more.
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Abstract Colorectal cancer (CRC) develops gradually from precancerous adenomas and is highly

curable when detected early. In Malaysia, however, most cases are diagnosed at advanced stages,

leading to poorer outcomes despite the availability of screening programmes such as the immunological

Faecal Occult Blood Test [...] Read more.

(This article belongs to the Special Issue Advancements in the Treatment of Colorectal Cancer ( /
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Abstract Background/Objectives: Alzheimer’s disease (AD) remains a progressive neurodegenerative

disorder with limited therapeutic options. This study aimed to develop an integrative multi-omics

computational pipeline to identify diagnostic biomarkers and prioritize druggable therapeutic targets for

AD. Methods: We integrated transcriptomic data from 1047 samples (547 [...] Read more.
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Abstract Background/Objectives: Diabetic foot ulcers (DFUs) are a common and challenging

complication of diabetes, significantly impacting the quality of life for patients due to impaired wound

healing. Exploring effective and targeted therapies for DFUs is therefore both important and meaningful.

Sulforaphane (SFN), a [...] Read more.

(This article belongs to the Section Drug Discovery, Development and Delivery (/journal/
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Abstract Background/Objectives: Monoclonal antibodies targeting the calcitonin gene-related peptide

(CGRP) pathway are effective drugs for migraine prevention. The worsening of symptoms after treatment

discontinuation has raised the question of whether these agents are associated with sustained central

neurophysiological adaptation. This study investigated treatment-associated changes [...] Read more.
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Abstract Opioid-induced constipation (OIC) represents a prevalent adverse effect of opioid analgesics,

affecting 60–90% of patients and significantly compromising quality of life. This review delineates the

multifactorial pathogenesis of OIC. Peripheral μ-opioid receptor (MOR) activation suppresses enteric

neuronal excitability, inhibits intestinal motility and secretion, [...] Read more.

(This article belongs to the Special Issue Advances in Pathogenesis and Therapeutics of
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Abstract Mesenchymal stem/stromal cells (MSCs) are widely recognized as potent modulators of

inflammation and immune function in bacterial and viral infections. However, their roles in fungal disease

remain comparatively under-defined despite the growing clinical burden of invasive and opportunistic

mycoses. This Feature Review synthesizes [...] Read more.
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Abstract Objective: This study aims to analyze the dynamic changes in lymphatic endothelial cell (LEC)

markers during the progression of intervertebral disk degeneration (IDD) and to investigate their

association with the progression of IDD. Method: In this study, intervertebral disk (IVD) specimens were

first [...] Read more.

(This article belongs to the Section Molecular and Translational Medicine (/journal/biomedicines/
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Abstract Pancreatic cancer is a leading cause of cancer-related mortality in the United States and

worldwide. Most patients are diagnosed with pancreatic cancer at advanced stages, when curative

therapy is no longer possible. The stage of pancreatic cancer at diagnosis critically impacts the treatment

[...] Read more.
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Abstract Background: The CD163+ macrophage is considered a key component of the tumor immune

microenvironment (TIME) in osteosarcoma (OS) in relation to tumor progression and chemotherapy

resistance. However, the relationship between CD163+ macrophage infiltration and the efficacy of

neoadjuvant chemotherapy (NACT) in OS [...] Read more.

(This article belongs to the Special Issue Macrophages and Immune Modulation in Cancer Therapy (

/journal/biomedicines/special_issues/CAPTR56SPH ))
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Abstract Background/Objectives: Sepsis is defined as life-threatening organ dysfunction caused by a

dysregulated host response to infection. Identifying reliable biomarkers that reflect the underlying

immune pathophysiology of sepsis and support early risk stratification remains a major clinical priority.

This prospective study aimed to evaluate [...] Read more.
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Abstract Background/Objectives: Anaplastic thyroid carcinoma (ATC) is one of the most aggressive

and lethal forms of malignant neoplasm of the endocrine system, and osteopontin (OPN) has been

shown to be aberrantly expressed in this tumor type. Among the five OPN splicing isoforms (OPN-SI),

[...] Read more.
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Abstract Background/Objectives: Chronic liver diseases, including metabolic dysfunction-associated

steatohepatitis (MASH) and chronic viral hepatitis (CVH), are major global health concerns due to their

potential progression to cirrhosis, liver failure, and hepatocellular carcinoma. Because liver biopsy,

despite meeting the diagnostic gold standard, is invasive [...] Read more.
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Abstract Objective: To identify risk factors for progression to sepsis in patients with non-ventilator

hospital-acquired pneumonia (NV-HAP) and to develop a practical nomogram for individualized risk

assessment in this population. Methods: We retrospectively screened 408 hospitalized patients with

hospital-acquired pneumonia at Peking [...] Read more.
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Abstract Background: Lung cancer ranks among the most common and deadly malignant tumors

worldwide. Drug resistance is a critical factor hindering the effect of chemotherapy for lung cancer.

Exosomes, as intercellular signaling molecule carriers, play an important role in carcinogenesis,

metastasis and drug resistance. [...] Read more.

(This article belongs to the Special Issue RNA Therapy in Cancer Treatment: From Design to Clinical
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Abstract Lower-grade gliomas (LGGs) often follow a relatively protracted clinical course; however, a

substantial proportion eventually undergo malignant transformation to high-grade, treatment-refractory

disease. This process has traditionally been interpreted in the context of stepwise histopathologic

progression and recurrent genetic alterations. Increasing evidence, however, suggests [...] Read more.
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Abstract Introduction: Despite proven efficacy of anti-TNF agents in inflammatory bowel disease,

primary non-response affects up to one-third of patients, while secondary loss of response occurs at 13–

21% per patient-year, often requiring dose optimization or switching to alternative advanced therapies.

Methods: The [...] Read more.
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Abstract Background: Intervertebral disc degeneration (IVDD) is driven by the interplay between

inflammatory signaling, extracellular matrix (ECM) degradation, and impaired cellular adaptation.

Although several nutraceutical compounds have been reported to exert protective effects in IVDD-related

models, their multitarget mechanisms within integrated molecular networks [...] Read more.

(This article belongs to the Section Drug Discovery, Development and Delivery (/journal/
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Abstract Cardiac surgery represents a cornerstone of modern cardiovascular medicine, yet it is

intrinsically linked to significant systemic stress responses that can compromise remote organ function.

Among postoperative complications, cardiac surgery-associated acute kidney injury (CSA-AKI) remains

a significant clinical challenge characterized by high morbidity [...] Read more.
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Abstract Background/Objectives: Ribosome-inactivating proteins (RIPs) are plant-derived enzymes

with potent cytotoxic activity, widely studied as anticancer agents, particularly as toxic payloads in

immunoconjugates. Despite numerous encouraging results reported, their clinical application has been

limited by their immunogenicity. RIPs from edible plants have been [...] Read more.
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Abstract Background: Heart failure with reduced ejection fraction (HFrEF) and chronic kidney disease

(CKD) are common in the growing population of elderly patients, yet little evidence specifically targeting

this population exists. The purpose of this study is to analyze the effect of SGLT2 [...] Read more.
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Abstract Diabetes is a global pandemic and, with its chronic complications, represents a major health

issue worldwide, as 12 [...] Full article (/2227-9059/14/5/979)
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Abstract The sodium-taurocholate cotransporting polypeptide (NTCP) plays a critical dual role in liver

function: maintaining bile acid (BA) enterohepatic circulation and acting as a receptor for the entry of

hepatitis B and D viruses into hepatocytes. This review outlines the impact of various post-translational

[...] Read more.
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Abstract Background/Objectives: Chronic Mild Stress (CMS) provokes neuroendocrine dysregulation

and oxidative injury that compromise neuronal integrity and plasticity. Disruption of the canonical Wnt/β-

catenin signaling pathway has been increasingly linked to stress-induced neurobiological dysfunction.

Vitamin D3, a neuroactive hormone with antioxidant and immunomodulatory properties, [...] Read more.
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Abstract Sarcopenia is an age-related skeletal muscle disorder characterized by reduced muscle mass,

strength, and physical performance, as well as increased risk of disability, hospitalization, and mortality.

Emerging evidence suggests that gut microbiota alterations may contribute to muscle decline via a

microbiota–gut–muscle axis, acting [...] Read more.
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Abstract Background: Non-small cell lung cancer (NSCLC) remains a leading cause of cancer-related

mortality, and although PD-1/PD-L1 immune checkpoint blockade has improved outcomes in some

patients, therapeutic responses remain heterogeneous. Tumor-intrinsic heterogeneity within malignant

epithelial populations is increasingly recognized as a critical determinant of [...] Read more.
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Abstract Background/Objectives: Clear cell renal cell carcinoma is the most common subtype of

kidney cancer and exhibits marked biological heterogeneity, even among tumors of the same histological

grade. Although tumor grade remains a key prognostic parameter, the molecular alterations associated

with tumor differentiation [...] Read more.
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Abstract Background: Small cell lung cancer (SCLC) is an aggressive neuroendocrine tumor

characterized by an intrinsic resistance to immunotherapy, primarily due to its low immunogenicity and

immune-cold tumor microenvironment. The mechanisms underlying this resistance remain poorly

understood. Methods: A systematic screen of 796 epigenetic [...] Read more.
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Abstract Background: Small-cell lung cancer (SCLC) represents an aggressive malignancy associated

with a poor prognosis, underscoring the critical demand for enhanced monitoring methodologies.

Circulating tumor DNA (ctDNA) constitutes a promising non-invasive biomarker; however, reports

employing highly sensitive tumor-informed assays in SCLC remain scarce. [...] Read more.

(This article belongs to the Special Issue Emerging Technologies in Liquid Biopsy of Cancers ( /

journal/biomedicines/special_issues/54U9MM65AM ))
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Abstract Background/Objectives: MicroRNAs (miRNAs) are key regulators of gene expression and

have been implicated in multiple aspects of cancer progression. However, the role of miR-214-3p in

breast cancer remains controversial. In this study, we investigated the functional role of miR-214-3p and

explored its [...] Read more.

(This article belongs to the Section Molecular and Translational Medicine (/journal/biomedicines/

sections/medicine))
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Abstract Background: Trace elements function as essential micronutrients involved in oxidative

balance, mitochondrial activity, and cardiovascular metabolism. Cigarette smoking represents a

significant source of toxic metals and may disrupt systemic trace element homeostasis. Alterations in

micronutrient and metal balance may contribute to oxidative stress, [...] Read more.

(This article belongs to the Section Molecular and Translational Medicine (/journal/biomedicines/

sections/medicine))
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Abstract Microbiome-based therapies are reshaping the therapeutic landscape for ulcerative colitis

(UC), offering new avenues for disease management beyond conventional immunomodulatory and

biologic treatments. UC remains a chronic, relapsing condition with significant unmet clinical needs, as

many patients fail to achieve sustained remission or [...] Read more.

(This article belongs to the Special Issue Crohn’s Disease and Ulcerative Colitis: From
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Abstract The endocannabinoid system (ECS) is a fundamental regulator of brain and body homeostasis,

integrating neural, immune, and stress-related signaling pathways. Dysregulation of ECS components,

including cannabinoid receptors (CB1 and CB2), endocannabinoids such as anandamide (AEA) and 2-

arachidonoylglycerol (2-AG), and their metabolic enzymes (FAAH [...] Read more.

(This article belongs to the Special Issue Cannabinoids in Therapeutics: Mechanisms, Signaling

Pathways and Personalized Treatment Strategies ( /journal/biomedicines/special_issues/

P2GR89B80N ))
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Abstract Thyroid cancer is the most common malignancy of the endocrine system and represents a

biologically heterogeneous disease driven by the interplay between endocrine regulation, oncogenic

signaling pathways, and tumor microenvironment dynamics. Although most follicular cell-derived thyroid

cancers follow an indolent clinical course, a [...] Read more.

(This article belongs to the Special Issue Thyroid Cancer: Molecular and Translational Aspects on

Carcinogenesis and Treatment ( /journal/biomedicines/special_issues/Y7S45679K8 ))
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Abstract Background: The early detection of prostate and testicular tumors remains challenging as

standard diagnostic tools often lack sensitivity and produce ambiguous results. Seminal fluid is a

biologically rich medium that closely reflects the state of male reproductive tissues and has therefore

emerged as [...] Read more.

(This article belongs to the Special Issue Urogenital Cancers: New Molecular and Translational

Aspects on Carcinogenesis and Treatments (2nd Edition) ( /journal/biomedicines/special_issues/
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Abstract Background/Objectives: Oocyte donation (OD) pregnancies involve complete maternal–fetal

genetic disparity and are associated with increased placental dysfunction and adverse perinatal

outcomes. However, a unified histopathological framework to characterize alloimmune-mediated

placental injury in OD gestations is lacking. This study evaluates immune and vascular [...] Read more.

(This article belongs to the Section Immunology and Immunotherapy (/journal/biomedicines/

sections/immuno))
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Abstract The utilization of immunomodulatory nanomaterials, i.e., leveraging their unique properties to

enhance immune responses, represents a transformative approach for the treatment of various

diseases. Recent advancements in nanotechnology have enabled the design of nanomaterials capable

of delivering immunomodulatory agents in a targeted manner, [...] Read more.

(This article belongs to the Special Issue Nanotechnology in Pharmaceuticals ( /journal/

biomedicines/special_issues/L5U6395YR7 ))
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Abstract Diabetic retinopathy (DR) is a common cause of vision loss in diabetes, and it often progresses

without early symptoms. DR reflects injury of the retinal neurovascular unit (NVU), which includes

neurons, Müller glia, astrocytes, endothelial cells, pericytes, and immune cells. Chronic hyperglycemia

drives [...] Read more.

(This article belongs to the Special Issue Insights into Retinal Development, Disease, and

Neuroprotection with Pharmacologic and Perioperative Considerations ( /journal/biomedicines/
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Abstract Multiple sclerosis (MS) is a chronic inflammatory disease of the central nervous system with

onset typically in early adulthood and the potential for long-term disability. Current therapies are initiated

after symptom onset and do not address early disease triggers, highlighting the need for [...] Read more.

(This article belongs to the Special Issue Neuroimmunology and Neurological Infection ( /journal/

biomedicines/special_issues/CPH19QQFN0 ))
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Abstract Background/Objectives: CDKL5 deficiency disorder (CDD) is a rare X-linked developmental

and epileptic encephalopathy characterized by early onset refractory epilepsy and severe

neurodevelopmental impairment with autistic features. Despite advances in genetic diagnosis, objective

biomarkers reflecting disease mechanisms remain limited. Extracellular vesicles (EVs) circulating [...]

Read more.

(This article belongs to the Topic Autism: Molecular Bases, Diagnosis and Therapies, 3rd Edition (/

topics/N9N1T0PV7N))
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Abstract Background/Objectives: Radial extracorporeal shock wave therapy (rESWT) is used to treat

neuromuscular disorders such as spasticity, but the mechanisms by which rESWT modulates muscle

tone remain incompletely understood. One proposed mechanism involves mechanical perturbation of the

neuromuscular junction (NMJ), particularly destabilization of [...] Read more.

(This article belongs to the Section Cell Biology and Pathology (/journal/biomedicines/sections/
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Abstract Laryngeal squamous cell carcinoma (LSCC) remains a major clinical challenge within head

and neck oncology, with five-year survival rates showing minimal improvement over recent decades

despite advances in surgical and multimodal therapeutic strategies. Increasing evidence identifies

metabolic reprogramming as a central driver of [...] Read more.
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Abstract Background/Objectives: TCIRG1-associated infantile osteopetrosis is a severe hereditary

disorder caused by impaired osteoclast function, leading to osteosclerosis, hematological abnormalities,

neurological complications, and early mortality. Early diagnosis and intervention are critical. Methods: A

literature-based analysis was performed on clinical manifestations, outcomes of [...] Read more.

(This article belongs to the Section Molecular Genetics and Genetic Diseases (/journal/
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Abstract Lipid nanoparticles (LNPs) have become an important platform for the delivery of RNA

therapeutics, including messenger RNA (mRNA) and small interfering RNA (siRNA). However, most

clinically approved LNP formulations exhibit strong liver tropism following systemic administration, which

limits efficient delivery to extrahepatic tissues. [...] Read more.
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Abstract Background: Colorectal intraepithelial neoplasia (CR-EN) is a precursor lesion of colitis-

associated colorectal cancer (CAC). This study investigated the interventional effects and molecular

mechanisms of Rhapontici Radix extract on CR-EN. Methods: An azoxymethane/dextran sulfate sodium

(AOM/DSS)-induced mouse model of colonic intraepithelial neoplasia, bioinformatics analysis, [...] Read

more.
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Abstract Background: Translocation morphology renal cell carcinoma (tRCC) accounts for nearly half

of all pediatric RCC cases. Biological study AREN14B4-Q aimed to characterize the molecular

landscape of tRCC using samples acquired from patients enrolled in the Children’s Oncology Group Risk

Classification and Biobanking [...] Read more.
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Abstract Background: Familial hemiplegic migraine (FHM) is a rare and severe form of migraine

disorder featuring aura symptoms that include hemiplegia during attacks. While pathogenic missense

variants in CACNA1A, ATP1A2, and SCN1A can cause FHM or its sporadic form, they explain [...] Read

more.
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Abstract Alzheimer’s disease (AD) is a progressive neurodegenerative disorder in which amyloid β

accumulation, tau pathology, chronic neuroinflammation, and metabolic stress converge to drive synaptic

dysfunction and neuronal loss. Rather than resulting from a single mechanism, increasing evidence

indicates that neurodegeneration in AD is [...] Read more.
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Abstract Background: Chimerism analysis is a key tool for monitoring donor-cell engraftment and the

risk of relapse and graft-versus-host disease (GVHD) following allogeneic hematopoietic cell

transplantation (allo-HCT). The advantage of lineage-specific chimerism assessment, and its dynamics

in patients receiving post-transplant cyclophosphamide (PTCy)-based GVHD prophylaxis, [...] Read

more.
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Abstract Background: Lung cancer remains the leading cause of cancer-related mortality worldwide,

with non-small cell lung cancer (NSCLC) accounting for approximately 85% of all cases. Isorhamnetin

(ISO), a natural dietary flavonoid, has demonstrated potent anti-lung cancer activity in cell models.

However, its precise [...] Read more.
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Abstract Genetic research on neuropsychiatric disorders and other complex diseases is advancing

rapidly [...] Full article (/2227-9059/14/5/950)
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Abstract Background/Objectives: Combinations of PARP inhibitors (PARPi) and androgen receptor

pathway inhibitors (ARPi) have led to clinical success in treating advanced prostate cancer. However, it

is unclear where in the clinical paradigm these combinations will fare best, and their mechanism of action

remains [...] Read more.
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