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Abstract: Drug repurposing is the process of searching for new therapeutic uses for previously approved drugs, which
results in reduced development time, cost, and risk. The dihydropyridine class of drugs, efonidipine, is an exception
that blocks both L- and T-type calcium channels, unlike traditional agents such as amlodipine’s, which mainly block
L-type Ca2+/L-channels. Beyond its antihypertensive properties, efonidipine also has potential neuroprotective and
reno protective effects. Amyloid-toxicity, synaptic dysfunction and oxidative stress are all consequences of calcium
dysregulation in Alzheimer's disease. Efonidipine may protect neurons and reduce neuroinflammation by restricting
intracellular calcium overload. Kidney disease with chronic illness involves the use of T-type calcium channel blockade,
which causes efferent arterioles to become dilated, lower intraglomerular pressure, and less frequent proteinuria.
Clinical studies have revealed improved renal outcomes and reduced peripheral oedema compared to standard calcium
channel blockers. In this review, we provide mechanistic, preclinical and clinical evidence for the effectiveness of
repurposing efonidipine in treating Alzheimer's disease and chronic kidney disease. Its dual L/T-type calcium channel
blockade offers a promising mechanism for targeting calcium pathways involved in neurodegeneration and renal
dysfunction, but more translational and clinical studies are necessary.

Index Terms - Efonidipine; drug repurposing; Alzheimer's disease; chronic kidney disease; neuroprotection;

renoprotection; calcium channel blockers; oxidative stress; neuroinflammation; kidney-brain axis.
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l. INTRODUCTION

In modern pharmaceutical research, drug repositioning, also known as drug purging, has become an effective strategy.
It reduces the time, cost and risk associated with developing traditional drugs by discovering new therapeutic options.
The use of this technique has gained momentum for complex illnesses like Alzheimer's disease (AD) and chronic kidney
disease (CKD), where effective therapies to modify the diseases are not yet known. Over 50 million people worldwide
have AD, and over 13 million have CKD as one of their major age-related disorders. Cognitive decline, amyloid- plaque
deposition and neurofibrillary tangles are common symptoms of AD, which is expected to lead up to 152 million cases
by 2050. CKD, which is the progressive impairment of renal function, is one of the leading causes of cardiovascular
morbidity and mortality. Controlling blood pressure is essential for managing CKD, as hypertension affects almost 80%
of patients and speeds up the disease.

A common pathological feature between AD and CKD is calcium dysregulation. Intracellular calcium homeostasis in
AD leads to the development of excitotoxicity, oxidative stress, mitochondrial dysfunction and neuronal death.
Abnormal calcium signalling in CKD leads to glomerular injury, proteinuria, fibrosis, and progressive nephrotoxicity.
During these processes, voltage-gated calcium channels, such as L and T channels are crucial. Other antihypertensive
agents, such as calcium channel blockers (CCB), have shown additional organ-protection properties. They also have
the ability to reduce oxidative stress and decrease glomerular pressure, which prevents renal injury, and some CCBs
have neuroprotective properties that attenuate amyloid- toxicity and tau pathology. Nonetheless, conventional CCBs
tend to concentrate on L-type channels and neglect T- type channels. The repurposing potential of efonidipine, which
is a dual L-type and T- type calcium channel blocker, has been suggested. Unlike the traditional CCBs, it reduces
intraglomerular pressure and proteinuria by dilatation of both afferent and efferent glomeruli. By blocking T-type
channels, it may also help to mitigate neuronal calcium overload, which is a major factor in the development of AD.
The features point to potential advantages in both renal and neurodegenerative conditions. In light of the fact that
calcium-mediated injury is also involved in AD and CKD, this review considers efonidipine as a dual neuroprotective
agent and an antioxidant. Critical analysis is given to the molecular mechanisms, experimental evidence, and clinical

implications of its use in these circumstances.

NEED OF THE STUDY:

DRUG REPURPOSING: CONCEPT AND IMPORTANCE

Identifying new therapeutic applications for approved drugs is the key to drug repositioning, which provides an
economical and efficient alternative to conventional drug development®. This method has particular significance in
cases of complex age-related disorders like Alzheimer's disease and chronic kidney disease, which both have similar
pathological mechanisms such as oxidative stress levels, inflammation (associated with DNA damage), mitochondrial
dysfunction, endothelial impairment, calcium dysregulation, and fibrosis. The identification of promising repurposing
candidates has been expedited by advances in computational pharmacology, systems biology, and artificial intelligence,
which have linked approved drugs to disease-specific molecular pathways. Clinical trials have revealed the effectiveness
of this technique for treating successful cases like sildenafil, thalidomide and metformin *°.

Efonidipine, a third-generation dihydropyridine calcium channel blocker, is being considered as if it could be
repurposed. In contrast to conventional calcium channel blockers that mainly disable L-type and T-type calcium
channels, efonidipine selectively blocks all three. ®”. Not only does this action lower blood pressure, but it also

modulates intracellular calcium homeostasis by reducing inflammation, endothelial dysfunction, and fibrosis. Calcium
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dysregulation is the primary cause of efonidipine reversion in AD and CKD, which serves as a rationale. Asymmetric
calcium signaling in AD leads to the accumulation of amyloid-, tau hyperphosphorylation, neuroinflammation and
neuronal loss. Damage to podocytes, fibroma and progressive renal dysfunction are all consequences of impaired
calcium homeostasis in CKD. The fact that both neuronal and renal tissues express T-type calcium channels make
efonidipine a promising option for targeting these common pathological pathways **> .

Experimental evidence supports the notion that efonidipine has antioxidant and anti-inflammatory effects, as it reduces
reactive oxygen species generation and inhibits proinflammatory cytokines like IL-1, il-6, and TNF- a. 3%, Both
neuroprotective and reno protective outcomes may be affected by these effects. In both AD and CKD, efonidipine is an
appealing mechanistic potential reproable candidate. Moreover, its safety profile and pharmacokinetics are well-

established, which lends weight to further investigation into its dual neuroprotective and non-recurrent effects »1"18,

RESEARCH METHODOLOGY:

INTEGRATED AD- CKD AXIS: RATIONALE FOR REPURPOSING EFONIDIPINE

Alzheimer’s disease [AD] and chronic kidney disease [CKD] were traditionally viewed as separate disorders; however,
recent evidence suggests they share several pathogenic mechanisms, forming a brain-kidney axis. Both diseases are
characterized by chronic inflammation, oxidative stress, endothelial dysfunction, mitochondrial impairment, calcium
dyshomeostasis, and activation of the renin-angiotensin-aldosterone system (RAAS). These overlapping pathways
provide a strong scientific basis for repurposing efonidipine as a dual neuroprotective and Reno protective agent.
Table No. 1: Common Pathophysiological Pathways Linking Alzheimer’s Disease & Chronic Kidney Disease &

the Potential therapeutic role of Efonidipine

PATHWAY

ALZHEIMER'S
DISEASE

CHRONIC KIDNEY
DISEASE

POTENTIAL ROLE
OF EFONIDIPINE

Calcium dysregulation

Promotes amyloid- f-
aggregation and tau
phosphorylation

Causes podocyte injury

and nephron loss

Blocks L- and T- type

calcium channels

Oxidative stress Neuronal degeneration | Renal fibrosis Reduces ROS
generation

Neuro/renal Microglial activation Cytokine-mediated Anti-inflammatory

inflammation fibrosis effects

Endothelial Cerebral Reduced renal | Improves

dysregulation hypoperfusion perfusion microvascular  blood
flow

RAAS activation Neuroinflammation Proteinuria and CKD | Suppresses

and cognitive decline | progression pathological RAAS

signaling

Mitochondrial Synaptic loss Tubular cell injury Preserves cellular

dysfunctional

energy homeostasis

PHARMACOLOGY OF EFONIDIPINE
Chemical Structure and Classification: Efonidipine hydrochloride ethanoate is a third-generation dihydropyridine

[DHP] calcium channel blocker [CCB] developed in Japan and approved for the management of essential hypertension.
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Chemically, it belongs to the 1,4-dihydropyridine scaffold characterized by a nitrophenyl substituent at the 4-position,
which confers its receptor binding properties. Efonidipine is highly lipophilic, enabling effective penetration across

biological membranes and sustained tissue distribution.

Fig. No. 1: Chemical structure of Efonidipine hydrochloride ethanoate

Unlike first-generation DHPs such as nifedipine, which act predominantly on L-type voltage-gated calcium channels
(cavl.2), and second-generation agents such as amlodipine with selective L- type inhibition, efonidipine uniquely and
concurrently blocks both L-type (cav1.2) and T- type (cav3.1 and cav3.2) voltage- gated calcium channels ,”. This dual
L/T- type channels blockade is the defining pharmacological characteristic of efonidipine and forms the mechanistic

basis for its expanded therapeutic profile compared to conventional DHPs.
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Mechanism of Action: Vasodilation, peripheral vascular resistance, and lower blood pressure are produced when
efonidipine blocks L-type voltage-gated calcium channels®. During antihypertensive therapy. Unlike conventional
calcium channel blockers, which only block T-type calcium channels and provide additional organ protection,
efonidipine also works. CaV3.1 and Cav3.2 are T-type channels that express themselves in various tissues including
the kidneys, cardiovascular, endocrine, and neurons. The. Both afferent and other efferent arterioles are blocked by the
drug ‘efonidipine’, which reduces intraglomerular pressure but maintains renal blood flow; in contrast to selective L-
type calcium channel blockers’™. This therapy has superior Reno protective properties. In the central nervous system,
T-type channel inhibition plays a role in maintaining intracellular calcium homeostasis. Calcium dysregulation can lead
to amyloid- toxicity, tau hyperphosphorylation, mitochondrial dysfunction and neuronal injury in Alzheimer's disease,
which may provide additional neuroprotective benefits by modulating neurovascular calcium signalling via
efonidipine®. A blockade of T-type channels in the adrenal cortex inhibits aldosterone secretion, which reinforces the
drug's Reno protective character’.

Pharmacokinetics properties: Efonidipine is quickly absorbed from the oral route of administration, with peak plasma
concentrations obtained after 2—4 hours. The pharmacological properties like lipophilicity and long half-life of 8-12
hours make it a candidate for once-a-day administration and wide distribution among tissues. Efonidipine is extensively
metabolized in the liver through CYP3A4 enzymes and excreted via the biliary-faecal route, thus making it safe to use
in patients with mild to moderate CKD. The lipophilic property of the drug helps it cross the blood-brain barrier.

PHARMOCOKINETIC PROPERTIES
OF EFONIDIPINE

IN ALZHEIMER'S DISEASE AND CKD

Well sbsorbed after oral administration
Paak plasma cancentration: «1-3 hours

[ d 3D =
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DISTRIBUTION ‘ = Large volume of distribution (V)
« Can cross biological membranes
l including BBB (blood - brain barrier)
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SUMMARY

Efonidipine is well absorbed orally, highly protein-bound, metabolized in the
liver (CYP3A4), and mainly excreted via bile/feces. In Alzheimer’s disease, no
major pharmacokinetic changes are reported. In CKD, significant accumulation
is uncommaon, though monitoring is recommandad

Fig. No. 3: Pharmacokinetic properties of efonidipine
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Safety and Tolerability Profile: Japan has been using efonidipine for more than 20 years to treat hypertension,
demonstrating a well-established safety profile. Dizziness, headache, flushing, and peripheral oedema are typical
negative effects, but the frequency of resulting bowel movements is lower than that of amlodipine due to equal arterioles
being more evenly dilated. Unlike non-dihydropyridine calcium channel blockers like verapamil and diltiazem,
efonidipine does not exhibit significant negative inotropic or chronotropic effects. Compared to earlier
dihydropyridines, the reduced T-type calcium channel blockade reduces reflex sympathetic activation and causes reflex
tampering. Its favourable safety features support its potential utilization for CKD and neurodegenerative diseases *.
Shared anti-oxidative and anti-inflammatory effects: Oxidative stress and inflammation are the key factors that drive
disease progression in Alzheimer's and chronic kidney disease. Calcium-induced ROS production in AD leads to
neuronal damage, while oxidative stress promotes fibrosis and podocyte injury in CKD®®*¢, Efforts may be directed
against intracellular calcium overload by efonidipine, which can reduce ROS generation, maintain mitochondrial
function, and enhance cellular survival in neuronal and renal tissues. Furthermore, it inhibits the production of pro-
inflammatory cytokines such as IL-1, IL-6, and TNF-a that may decrease neuroinflammation in AD and renal
inflammation in CKD®%¢, Efonidipine is a potential candidate for both neuroprotective and Reno protector effects by
recovering calcium homeostasis, as well as showing antioxidant activity and anti-inflammatory properties.

Nonetheless, additional preclinical and clinical trials are necessary to establish its efficacy and safety in these conditions.

NEUROPROTECTIVE MECHANISMS
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Fig. No.4: Neuroprotective mechanism of Alzheimer’s Disease
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Fig. No. 5: Schematic representation of Efonidipine- mediated neuroprotection and reno protection

POTENTIAL ROLE OF EFONIDIPINE IN ALZHEIMER’S DISEASE [AD] AND CHRONIC KIDNEY
DISEASE [CKD] PATHOPHYSIOLOGY

Alzheimer’s disease: Neuropathological Overview

Progressive memory loss and cognitive decline are the hallmarks of Alzheimer's disease (AD), the most common
neurodegenerative condition. Extracellular amyloid- plaques and intracellular neurofibrillary tangles (NFTs) made up
of hyperphosphorylated tau protein are characteristic of this pathology.' Along with these abnormalities, there is also
synaptic loss and neuroinflammation, mitochondrial dysfunction, and even neuronal death, particularly in areas such as
the hippocampus and entorhinal cortex.

Calcium dysregulation plays a central role in the development of Alzheimer’s disease: AD is a critical early stage
of pathogenesis that involves calcium dysregulation. Neuronal calcium homeostasis is disrupted by amyloid- oligomers
that alter membrane permeability, endoplasmic reticulum and plasma membrane calcium channels. Calcium
overabundance leads to mitochondrial dysfunction, ROS generation, tau kinase activation, synaptic impairment, and
apoptotic neuronal death™.

Tau hyperphosphorylation and neuroinflammation: Tau hyperphosphorylation and NFT formation are caused by
the activation of kinases like GSK-3 and CDK5 when calcium is elevated in the cell. Activated microglia and astrocytes
simultaneously trigger the release of pro-inflammatory mediators such as IL-1, il-6, and TNF- to accelerate
neurodegeneration. NF-B signalling, which is dependent on calcium, is essential for maintaining this inflammatory

response®®,

EFONIDIPINE HAS BEEN FOUND TO HAVE PROTECTIVE EFFECTS AGAINST ALZHEIMER’S
DISEASE AND NEUROPROTECTIVE PROPERTIES. HOW DOES THIS DRUG WORK?

Efonidipine can counteract AD pathology by acting as a dual-channel blockade inhibitor for both the L- and T-type
calcium channels. T-type channel inhibition reduces excitotoxicity and neuronal calcium overload, while L- type
channel blockade prevents the influx of calcium caused by amyloid. What are the potential mechanisms? The effects of

tau hyperphosphorylation, oxidative stress, mitochondrial dysfunction, and neuroinflammation may be attenuated by
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these effects. Additionally, efonidipine's significant lipophilic content facilitates the opening of blood vessels to the
blood-brain barrier, making it an effective therapy for central nervous system dysfunction. Effendis as a neuroprotective
agent in AD can slow cognitive decline and neurodegeneration by restoring calcium homeostasis through the

modulation of inflammatory signals®®°.

CHORINIC KIDNEY DISEASE: PATHOPHYSIOLOGY AND GLOMERULAR CALCIUM SIGNALLING
Pathophysiological overview of CKD: Chronic kidney disease [CKD] is a progressive and irreversible disorder
defined by sustained reduction in glomerular filtration rate (GFR) below 60ml/min/1.73m square foe greater than 3
months, or the presence of structural or functional markers of renal injury. CKD is characterised by glomerular
hypertension, proteinuria, tubular atrophy, interstitial fibrosis, and progressive nephron loss. Major aetiological drives-
including diabetes mellitus, systemic hypertension, and chronic glomerulonephritis-converge on common final
pathological pathways of glomerulosclerosis and tubulointerstitial fibrosis.

Role of calcium signalling and aldosterone in CKD progression: Dysregulated calcium signalling in glomerular and
tubular cells plays a significant mechanistic role in CKD progression. In mesangial cells and podocytes, aberrant
calcium influx through T-type channels promotes cell proliferation, extracellular matrix (ECM) overproduction, and
podocyte effacement- all contributors to glomerulosclerosis. Elevated intraglomerular capillary pressure, arising from
preferential afferent arteriolar dilation by selective L-type CCBs, further stresses the glomerular filtration barrier,
promoting proteinuria and glomerular injury. Aldosterone plays a central and often underappreciated role in CKD
progression. Beyond its classical sodium-retaining renal tubular effects, aldosterone directly promotes renal fibroblast
activation, collagen deposition, and inflammatory cell infiltration in the glomerulus and interstitial. Elevated aldosterone
levels-frequently observed in CKD- thereby create a profibrotic renal microenvironment that accelerates nephron loss

independent of blood pressure elevation”*1°,

RENOPROTECTIVE ROLE OF EFONIDIPINE IN CHRONIC KIDNEY DISEASE

Renal protective effects of efonidipine are evident in patients with CKD: Unlike typical L-type calcium channel
blockers, efonidipine's mechanisms of renoprotection are unique. While amlodipine only dilates the afferent arteriole,
efonidipines block T-type channels to do so directly, thus decreasing intraglomerular pressure, proteinuria, and
glomerular protector venous secretion while maintaining renal blood flow.

Prenuclear T-type channels in the adrenal cortex are blocked by efonidipine, which inhibits aldosterone secretion and
reduces renal fibrosis. Additionally, it hinders TGF-B-mediated deposition of extracellular matrix and tubulointerstitial
fibrosis"®*. By reducing calcium-induced oxidative stress and reactive oxygen species (ROS) generation, it further

safeguards renal cells through its antioxidant effects.

CONVERGENT MECHANISM’S: SHARED RATIONLAE FOR DUAL REPURPOSING

The pathophysiological convergences of AD and CKD on calcium dysregulation, chronic oxidative stress, and persistent
inflammation provides a compelling mechanistic rationale for the repurposing of efonidipine as a dual therapeutic agent.
In both conditions, intracellular calcium overload serves as a primary upstream driver of organotypic injury-neuronal
apoptosis and NFT formation in AD, and glomerulosclerosis and tubulointerstitial fibrosis in CKD. Efonidipine’s dual
L-type /T-type calcium channel blockade addresses this shared upstream calcium pathology simultaneously in both
neuronal and renal cellular contexts. Beyond calcium regulation, efonidipine reduces ROS generation and suppresses

JETNR2606198 Journal of Emerging Trends and Novel Research (www.jetnr.org) b683



http://www.jetnr.org/

© 2026 JETNR | Volume 4, Issue 6 June 2026 | ISSN: 2984-9276 | JETNR.ORG

NF-kB-mediated pro-inflammatory cytokine production in both tissue types, targeting the shared inflammatory and
oxidative drivers of neurodegeneration and nephropathy with a single pharmacological agent. The dual-organ protective
profile of efonidipine-achieved through a unified mechanism of calcium homeostasis restoration and anti-inflammatory
modulation-represents a conceptually novel and therapeutically attractive approach to management of patients with
comorbid AD and CKD.

PATHOPHYSIOLOGY OF ALZHEIMER'S DISEASE (AD) &
CHRONIC KIDNEY DISEASE (CKD) AND THERAPEUTIC ROLE OF EFONIDIPINE
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Fig. No. 5: Pathophysiology of Alzheimer’s disease and chronic kidney disease and therapeutic role of
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Fig. No. 6: Comparative Overview of Alzheimer’s Disease and Chronic Kidney Disease Pathogenesis with

Corresponding efonidipine- mediated protective effects

RENOPROTECTIVE EFFECTS OF EFONIDIPINE PARENT EVIDENCE AND CLINICLE STUDIES
Glomerular hemodynamic advantages of efonidipine: Renal hemodynamic are better protected by efonidipine than
by conventional L-type calcium channel blockers (Ex: amlodipine’s). The reduction of intraglomerular pressure is
achieved by diluting both afferent and efferent globular arterioles, while keeping the kidney's perfusion intact. A
balanced effect decreases proteinuria and delays the progression of glomerulosclerosis. Amlodipine causes arteriole
dilation, increased intraglomerular pressure, and persistent proteinuria. By combining the effects of afferent and
Efonidipine, patients experience improved heart function. The impact is less significant in intracellular pressure,
reduced proteinuria, and renal injury.

Treatment of aldosterone suppression & t-type channel blockade: The adrenal zona glomerulosa is targeted by
efonidipine due to its inhibition of T-type calcium channels, resulting in decreased aldosterone production. A decrease
in aldosterone levels can lead to a reduction in sodium retention, inflammation and other side effects of oxidative stress,
as well as renal failure.

ANTI-INFLAMMATORY AND ANTI-OXIDANT EFFECTS

By reducing IL-6, TNF-a, NF-2, and ER-4, as well as ROS generation, efonidipine has been found to have direct
antioxidant and anti-inflammatory effects. By preserving renal structure and function, these actions can potentially delay
the progression of CKD"*®,

OVERVIEW OF RENOPROTECTIVE MECHANISMS

> Hemodynamic effects: Is present in both afferent and efferent arterioles.

- Reduces intraglomerular pressure.

- Decreases proteinuria.

> Neurohormonal effects:

- Suppresses aldosterone secretion.

- Lowers fibrosis and sodium retention
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> Anti- inflammatory effects:

- Reduces the expression of IL-6, TNF-a, and NF-kB-2 signaling.
- Reduces renal inflammation.

> Antioxidant effects:

- Lowers ROS production.

- Enhances endogenous antioxidant defenses.

> Antifibrotic effects:

- Inhibits TGF-B1 signaling.

- Imp Tremes against collagen buildup and fibrosis.

- Preserves renal architecture.

CLINICAL EVIDENCE IN HYPERTENSIVE CKD PATIENTS

Clinical investigations conducted primarily in Japanese and Korean patient populations have provided meaningful
evidence supporting the Reno protective utility if efonidipine in hypertensive CKD. Randomized comparative studies
in patients with chronic glomerulonephritis have demonstrated that efonidipine produces significantly greater reductions
in urinary protein excretion and plasma aldosterone concentrations relative to amlodipine, despite achieving comparable
degrees of systemic blood pressure control. These observations establish that the Reno protective benefits of efonidipine
are not merely secondary to blood pressure reduction but reflect direct organ-protective pharmacological actions”*,
Meta-analysis findings: t-type CCB vs I-type CCB

T-type CCB (efonidipine/barnidipine): L-type CCB only (amlodipine)

> Superior proteinuria reduction = blood pressure control = similar
> Greater albuminuria reduction = proteinuria reduction = inferior

> Better aldosterone suppression = aldosterone suppression = minimal
> Improved renal outcomes = glomerular protection = less

Meta-analyses evaluating T-type calcium channel blockers as a class have consistently demonstrated superior reductions
in urinary protein excretion and albuminuria compared with conventional L- type-selective agents at equivalent levels
of blood pressure control, reinforcing the concept that T-type channel inhibition confers renal controls, reinforcing the
concept that T-type channel inhibition confers renal benefits through mechanisms distinct from and additive to
antihypertensive activity*,

CURRENT EVIDENCE AND CLINICAL STUDIES CHALLENGES AND FUTURE DIRECTIONS

Current Evidence Supporting Efonidipine Repurposing:

1. Evidence for Alzheimer's Disease (Indirect but Mechanistically Strong): Currently, no clinical trials have
directly tested Efonidipine in Alzheimer's disease patients. However, growing evidence supports the idea that altering
calcium channels can be an effective treatment for AD. Recent reviews show that calcium imbalance is a major cause
of amyloid-f toxicity, tau pathology, synaptic problems, and neuronal death. Researchers are increasingly looking into
calcium channel blockers as possible agents that can change the course of the disease.

Relevance to Efonidipine:

> Blocks both L-type and T-type calcium channels.

> May reduce excessive calcium in neurons.

> Could enhance blood flow in the brain.
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> Might lower oxidative stress and neuroinflammation.
> May affect mitochondrial dysfunction pathways involved in AD.
2. Evidence for CKD (Direct and Stronger): The evidence supporting Efonidipine's benefits for kidney

protection is significantly stronger than for brain protection. Studies on dual T-type calcium channel blockers, including
Efonidipine, indicate:

- Reduction in proteinuria.

- Decreased pressure in the glomeruli by widening both afferent and efferent arterioles.

- Suppression of fibrosis caused by aldosterone.

- Decrease in oxidative stress and kidney damage.
A meta-analysis of 12 randomized trials with 967 CKD patients revealed that N-/T-type calcium channel blockers
lowered albuminuria/proteinuria more effectively than traditional L-type calcium channel blockers, without raising the
number of side effects.
3. Evidence for Drug Repurposing Potential: Recent reviews on drug development for neurodegenerative
diseases highlight that repurposed drugs with known safety profiles and multiple action mechanisms are promising
options for AD treatment. Efonidipine fits this model because it targets:

> Calcium signalling
> Vascular dysfunction
> Oxidative stress

> Inflammation

> RAAS activation

FUTURE DIRECTIONS

RESEARCHERS NOW CONCENTRATE ON THESE PRIRORITIES:

Direct molecular docking simulation for AD proteins. Network pharmacology data analysis. Standardized animal
models for neurodegeneration testing. Biomarkers specific clinical observations. Phase to trials using subjects battling
Alzheimer and CKD concurrently.

FINAL CONCLUSION

Repurposing efonidipine as a potential drug candidate is promising due to the multiple biological actions of this drug
including calcium channel blockade of both L-/T-type, renoprotection, anti-inflammatory effects, and neuroprotection.
The common mechanisms underlying kidney dysfunction and neurodegeneration through the kidney-brain axis make
efonidipine an appropriate target for study. Although there is currently evidence about its renal efficacy, further clinical

trials are required to prove its effectiveness against neurodegeneration.
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