www.ijcrt.org © 2025 IJCRT | Volume 13, Issue 11 November 2025 | ISSN: 2320-2882

IJCRT.ORG ISSN : 2320-2882

éh INTERNATIONAL JOURNAL OF CREATIVE
@a% RESEARCH THOUGHTS (1JCRT)

An International Open Access, Peer-reviewed, Refereed Journal

Aim: A Comprehensive Review of Diabetic
Neuropathy

1Miss. Pratiksha Sanjay Sherkar, 2Miss Komal More, 3Dr.D.K.Vir, 4Akshay Gangadhar Sirsat,
5Jayshri Raosaheb Khamat

1SHREE GORAKSHA COLLEGE OF PHARMACY AND RESEARCH CENTER KHAMGAON

Abstract

Diabetes Mellitus (DM) is a chronic metabolic disorder affecting millions globally, leading to
numerous long-term complications. Among the most prevalent and debilitating is Diabetic
Neuropathy (DN), a group of nerve disorders caused by prolonged hyperglycemia and related
metabolic disturbances. This review provides a comprehensive analysis of DN, beginning with a
foundational overview of DM, its classification, and its global burden. The historical discovery and
evolving understanding of DN are discussed, leading into a detailed examination of its complex
pathophysiology, where metabolic, vascular, inflammatory, and oxidative stress pathways converge to
cause progressive nerve damage. The article classifies and describes the diverse clinical syndromes of
DN, from the common distal symmetric polyneuropathy to life- threatening autonomic neuropathy. A
thorough diagnostic framework is presented, followed by a multi-faceted approach to management
that emphasizes glycemic control, risk factor modification, and both pharmacological and non-
pharmacological strategies for symptomatic pain relief. The review also addresses the severe
complications of DN, such as diabetic foot ulcers and amputations, and explores the profound
psychosocial impact on patients' quality of life. Finally, the article looks toward the future, surveying
emerging therapeutic frontiers, including novel drug targets, advanced neuromodulation techniques,
and regenerative medicine.

Keywords: Diabetic Neuropathy, Diabetes Mellitus, Pathophysiology, Neuropathic Pain, Distal
Symmetric Polyneuropathy (DSPN), Autonomic Neuropathy, Glycemic Control, Foot Ulcer.

Introduction

Diabetes Mellitus (DM) is a long-term and progressive metabolic disorder marked by consistently
high blood sugar levels (hyperglycemia).! This condition results from problems with insulin
production, insulin function, or both. Insulin, a hormone created by the pancreas, plays a crucial role
in regulating glucose levels in the bloodstream. When the body either doesn’t produce enough insulin
or can’t use it effectively, it leads to various health complications, both in the short and long term.?
Globally, DM is among the most prevalent hormonal disorders and poses a serious public health
concern, contributing significantly to illness, death, and economic strain.*
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Types of Diabetes Mellitus

Diabetes Mellitus is primarily divided into four categories *:
a) Type 1 Diabetes Mellitus (T1IDM)

This form is an autoimmune disorder in which the immune system wrongly targets and destroys the
pancreas's beta cells that produce insulin. As a result, the body becomes insulin-deficient. Although
Type 1 Diabetes can develop at any age, it is most frequently diagnosed in children, teenagers, and
young adults. Individuals with TIDM are dependent on insulin therapy for life to maintain normal
blood glucose levels.1

b) Type 2 Diabetes Mellitus (T2DM)

This is the most common form of diabetes, making up around 90% of all diagnosed cases. T2DM
occurs when the body's cells become resistant to insulin, making it difficult for glucose to enter the
cells. Over time, insulin production may decline as well. Risk factors include aging, obesity, sedentary
behavior, and poor nutrition.1

C) Gestational Diabetes Mellitus (GDM)

GDM is a temporary type of diabetes that emerges during pregnancy and typically disappears after
the baby is born. However, women who experience GDM are at a greater risk of developing type 2
diabetes in the future. GDM can also pose health risks to both mother and child.

d) Other Specific Types

Other less common forms of diabetes include those resulting from genetic issues affecting insulin
production or action (such as Monogenic Diabetes), conditions affecting the pancreas (e.g., cystic
fibrosis), or diabetes caused by certain drugs or chemicals (e.g., steroid-induced diabetes). These
forms vary in severity and treatment approach.1
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Types of Diabetes Mellitus

A diagram illustrating the primary difference between Type 1 and 2 diabetes
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Fig. No. 1: Types of Diabetes Mellitus
Epidemiology
Diabetes Mellitus has become a major public health concern globally, with its prevalence rising at an

alarming rate. According to the International Diabetes Federation (IDF), as of 2021, about 537 million
adults were living with diabetes. Projections suggest this figure may rise to 783 million by 2045 if
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current trends continue. A disproportionate number of cases occur in low- and middle-income
nations, and nearly half of all individuals with diabetes are unaware of their condition, underscoring
the importance of early detection.t

Risk Factors
Multiple factors contribute to an individual's risk of developing diabetes *:
o Genetics: Family history plays a significant role.

o Excess Body Weight: Obesity, particularly abdominal fat, contributes significantly to insulin
resistance.

o Lack of Exercise: Inactivity is strongly linked to the onset of type 2 diabetes.
o Aging: The risk increases notably after the age of 45.
o Unhealthy Diet: Diets rich in processed foods and sugary drinks elevate the risk.

« Ethnic Background: Higher rates are observed in certain populations, including African
American, Hispanic, Native American, and Asian American individuals.

o Previous Gestational Diabetes: Women who had GDM are more likely to develop T2DM
later on.

Fig. No.2: Insulin and Glucose Interaction
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Fig. No. 2: Insulin and Glucose Interaction

Complications

e« When not adequately managed, diabetes can result in numerous severe health
complications. These are typically divided into two main categories :

e Microvascular Complications

o These complications result from damage to the small blood vessels:

« Diabetic Retinopathy: Damage to the blood vessels in the retina, potentially leading to
blindness.!

« Diabetic Nephropathy: Damage to the kidneys, which can progress to chronic kidney disease
and end-stage renal failure.!

Diabetic Neuropathy: Nerve damage, which is the primary focus of this review.! These
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complications result from damage to the large blood vessels:

« Cardiovascular Disease: A substantially higher risk of developing heart disease, heart
attacks, and strokes.!

o Diabetic Foot: Compromised blood flow and nerve impairment lead to an elevated risk of foot
ulcers, infections, and limb amputation.t
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Fig. No. 3: Complications of Diabetes Mellitus

Diagnosis
Diabetes is diagnosed using specific clinical tests that evaluate blood sugar levels. These include *:

e Fasting Plasma Glucose (FPG): A result of 126 mg/dL (7.0 mmol/L) or higher
confirms a diagnosis.

o Oral Glucose Tolerance Test (OGTT): Aresult of 200 mg/dL (11.1 mmol/L) or higher two
hours after a glucose drink indicates diabetes.

o Hemoglobin Alc (HbAlc): A result of 6.5% (48 mmol/mol) or higher signifies diabetes.

o Random Plasma Glucose Test: A reading of 200 mg/dL (11.1 mmol/L) or more, along with
symptoms, can also confirm diabetes.

Diabetes Treatment

Diabetes management requires a comprehensive strategy that combines healthy lifestyle choices,
medication, and continuous blood sugar monitoring.

o Lifestyle Interventions: A well-balanced diet, regular physical activity, and weight control
are foundational.

o Medications: Treatment may include oral antidiabetic drugs (e.g., metformin), injectable
therapies, and insulin, which is essential for all individuals with TIDM and some with
T2DM.

e Monitoring Glucose Levels: Routine self-testing or continuous glucose monitoring helps
evaluate treatment success and guide adjustments.
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Fig. No. 4: Pathogenesis of Type 1 and Type 2 Diabetes
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Fig. No. 4: Pathogenesis of Type 1 and Type 2 Diabetes

Literature Survey

1. Feldman EL, Callaghan BC, Pop-Busui R, et al. (2019): This comprehensive primer in
Nature Reviews Disease Primers describes diabetic neuropathy as a loss of sensory function
starting distally in the lower extremities, characterized by pain and significant morbidity. It
highlights that while glucose control is effective in TIDM, its effects are more modest in
T2DM, necessitating new efforts to understand the distinct etiologies and develop specific
prevention and treatment recommendations for each type of diabetes.®

2. Pop-Busui R, Boulton AJM, Feldman EL, et al. (2017): This position statement from the
American Diabetes Association, published in Diabetes Care, emphasizes that diabetic
neuropathy is a diagnosis of exclusion and that up to 50% of cases may be asymptomatic,
increasing the risk for injuries to insensate feet. It calls for early recognition and management
to improve symptoms, reduce sequelae, and enhance quality of life, focusing on distal
symmetric polyneuropathy (DSPN) and cardiovascular autonomic neuropathy (CAN) as the
most studied forms.’

3. Abd-Elsayed AA, Marcondes LP, Loris ZB, Reilly D. (2023): A patient-focused survey
published in Painful Diabetic Peripheral Neuropathy revealed significant challenges in the
patient journey. It found that 61% of respondents had to see two or more doctors before
receiving a correct diagnosis of painful DPN (pDPN). Despite 70% trying multiple
medications, 49% still experienced significant to severe pain, and 66% reported disability due
to nerve pain, highlighting a substantial unmet need in diagnosis and treatment.®

4. Tesfaye S, Selvarajah D. (2019): In a review for Frontiers in Endocrinology, the authors
discuss the alarming increase in the prevalence of diabetes and DPN. They note that DPN leads
to degenerative changes throughout the peripheral and central nervous systems. A key point
is that the pathological mechanisms, such as reactive oxygen species generation and
mitochondrial dysfunction, do not discriminate between painful and painless DPN, yet the
clinical experience is vastly different, underscoring the need for precision medicine
techniques to improve treatment.®

5. Chang MC, Yang S. (2023): This narrative review in the Annals of Palliative Medicine
provides an essential overview of DPN, reinforcing that it is the most common chronic
complication of diabetes. The authors summarize the key aspects of epidemiology,
pathogenesis, diagnosis, and management, emphasizing the importance of early detection and
a multifactorial treatment approach to mitigate this disabling condition.°
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Diabetic Neuropathy

Diabetic neuropathy (DN) represents a constellation of nerve disorders caused by diabetes mellitus,
rather than a single clinical entity.! It stands as one of the most prevalent and debilitating chronic
complications associated with both type 1 and type 2 diabetes.!® The condition arises from
progressive damage to the peripheral nervous system (PNS), a complex network of nerves that
transmit signals between the central nervous system and the rest of the body.'? This damage can
involve sensory, motor, and autonomic nerve fibers, leading to a broad and varied array of clinical
symptoms and functional deficits.*

Objective of the Study:

The primary objective of this review is to provide a comprehensive analysis of Diabetic Neuropathy,
covering its historical background, pathophysiology, clinical syndromes, diagnosis, and current and
emerging management strategies.

Historical Background of Diabetic Neuropathy

While diabetes has been recognized since ancient times, the clear relationship between the disease
and nerve complications was established in the 19th century through the work of physicians like de
Calvi and Pavy.'® Early descriptions of symptoms that align with DN, such as loss of deep tendon
reflexes, spontaneous pain, and motor deficits, were documented by Bouchard (1887), Pavy (1885),
and Bruns (1890) respectively.*® The discovery of insulin in 1921 spurred more systematic research
into diabetic complications.'® In 1945, Wayne Rundles published a landmark paper on 125 cases,
creating a basis for the proposal that neuropathy development is dependent on the extent of glycemic
control.’® The term "diabetic amyotrophy" was later coined by Garland to describe a painful,
predominantly motor disorder with asymmetrical weakness.!” The introduction of quantitative
sensory testing and nerve conduction velocity studies in the 1960s marked a significant advancement
in neuropathy research, allowing for more objective assessment of nerve function.*®

Pathogenesis of Nerve Injury in Diabetes

The pathophysiology of diabetic neuropathy is a complex interplay of multiple, interconnected
biochemical pathways, all stemming from the metabolic dysregulation inherent in diabetes.*® These
pathways converge to create a toxic cellular environment characterized by oxidative stress,
inflammation, and microvascular insufficiency, which collectively lead to progressive nerve fiber
damage and death.

Metabolic Dysregulation: Prolonged hyperglycemia is the principal driver of nerve damage.'® The
overflow of glucose through alternative pathogenic pathways leads to the accumulation of toxic
byproducts.?* In type 2 diabetes, dyslipidemia acts as a parallel force, with elevated free fatty
acids exerting direct toxic effects on Schwann cells.

Key Biochemical Pathways:

o The Polyol Pathway: High intracellular glucose activates the enzyme aldose reductase, which
converts glucose to sorbitol. This process consumes the cofactor NADPH, depleting the cell's
primary antioxidant, reduced glutathione ($GSH$), and leaving it vulnerable to oxidative
damage.?

o Advanced Glycation End Products (AGEs) Formation: Hyperglycemia promotes the non-
enzymatic reaction of glucose with proteins and lipids, forming AGEs. These molecules disrupt
protein function, increase the production of reactive oxygen species (ROS), and activate pro-
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inflammatory signaling pathways.?°

o Protein Kinase C (PKC) Activation: Hyperglycemia increases the synthesis of diacylglycerol
(DAG), which aberrantly activates protein kinase C (PKC). This leads to endothelial dysfunction
and reduced endoneurial blood flow, contributing to nerve ischemia.?*

o The Hexosamine Pathway: Increased flux through this pathway leads to aberrant glycosylation
of proteins, altering gene expression and promoting inflammatory injury.

o Oxidative Stress and Mitochondrial Dysfunction: A central, unifying mechanism is the
massive and sustained overproduction of ROS, leading to profound oxidative stress.?*
Hyperglycemia directly overloads the mitochondrial electron transport chain, causing a "leak" of
electrons that form superoxide ($O_27—$).2! This relentless oxidative stress inflicts widespread
damage on cellular components, particularly mitochondria, impairing energy production and
triggering cell death.?

o Neuroinflammation: DN is now recognized as a condition with a significant neuroinflammatory
component. Oxidative stress and AGEs activate pro- inflammatory transcription factors like NF-
kB, leading to the secretion of inflammatory cytokines (TNF-a, IL-1pB, IL-6).° These cytokines
are directly neurotoxic and contribute to the generation of neuropathic pain.3!

o Microvascular Insufficiency and Endoneurial Hypoxia: Diabetes inflicts significant damage
on the vasa nervorum (the small blood vessels supplying the nerves), leading to impaired blood
flow and chronic nerve ischemia.® This includes endothelial dysfunction, thickening of the
capillary basement membrane, and increased permeability of the blood-nerve barrier, which
causes edema and further compresses microvessels.™

Fig. No. 5: Pathoppysololity of Diabetic Neuaroaphy
A diagram illustrating the key pathgentic pathways
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Fig. No. 5: Pathophysiology of Diabetic Neuropathy
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Fig. No. 6: Types of Diabetic Neuorpathy
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Fig. No. 6: Types of Diabetic Neuropathy

« Classification and Clinical Presentation of Neuropathic Syndromes
Diabetic neuropathy encompasses a heterogeneous group of clinical syndromes,
Each with distinct patterns of nerve fiber involvement and clinical presentation.*

o Distal Symmetric Polyneuropathy (DSPN): This is the most common form,
accounting for about 75% of cases.'® It follows a length-dependent "stocking- glove"
pattern, affecting the longest nerves first.

o Negative Sensory Symptoms (Large Fiber Damage): Numbness, loss of vibration
sense, and impaired proprioception, leading to gait instability and increased risk of
falls and foot ulcers.!

o Positive Sensory Symptoms (Small Fiber Damage): Burning, tingling ("pins and
needles"), sharp, jabbing pains, and allodynia (pain from non-painful stimuli).

o Motor Symptoms: Weakness and atrophy of intrinsic foot muscles, leading to
deformities like hammertoes and Charcot neuroarthropathy. 32
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Fig No. 7: The “Stocking-Glove” Pattern of DSPN

A diagram illustrating a typical sensory loss distribution in Distal Symhetric Polyneuopathy (DSPN)
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Fig. No. 7: The "Stocking-Glove" Pattern of DSPN

Diabetic Autonomic Neuropathy (DAN): This results from damage to nerves controlling involuntary
bodily functions and is associated with increased mortality.®

Cardiovascular Autonomic Neuropathy (CAN): The most life-threatening form, presenting with
resting tachycardia, orthostatic hypotension, exercise intolerance, and silent myocardial ischemia.*®

Gastrointestinal Neuropathy: Can cause gastroparesis (delayed gastric emptying), leading to nausea,
vomiting, and erratic glycemic control, as well as constipation or diarrhea.'*

Genitourinary Neuropathy: Leads to neurogenic bladder (urinary retention, incontinence, recurrent
UTIs) and sexual dysfunction, including erectile dysfunction in men and vaginal dryness in women.!

Other Manifestations: Include sudomotor dysfunction (abnormal sweating) and hypoglycemia
unawareness, a dangerous condition where warning signs of low blood sugar are absent.!

Proximal Neuropathy (Diabetic Amyotrophy): A rare but severe form characterized by the acute
or subacute onset of severe pain in the hip, buttock, or thigh, followed by profound weakness and
wasting of proximal leg muscles.*

Focal and Multifocal Neuropathies (Mononeuropathies): Damage to a single nerve, often with an
abrupt onset, thought to result from vascular occlusion.®’

Cranial Neuropathies: Most commonly affects the third cranial nerve, causing eye pain, double
vision, and a drooping eyelid.3

Truncal Neuropathy: Presents with band-like pain in the chest or abdomen, mimicking visceral
conditions.*

Entrapment Syndromes: Increased susceptibility to nerve compression, with Carpal Tunnel
Syndrome being the most common.*2

Diagnostic Framework and Clinical Assessment

The diagnosis of DN is primarily clinical, supported by specialized tests to confirm the type and
severity and to exclude other causes.*

Clinical History and Neurological Examination: The cornerstone of diagnosis. The American
Diabetes Association recommends annual screening for all patients.!! Key components include #2:
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Sensory Testing: Using a 10-g monofilament to assess for loss of protective sensation (LOPS), a
128-Hz tuning fork for vibration sense, and pinprick/temperature testing for small fiber function.*®

Reflex Testing: A reduced or absent ankle (Achilles) reflex is a common objective sign.t*
Electrodiagnostic Studies: These are the gold standard for confirming peripheral neuropathy.*

Nerve Conduction Studies (NCS): Measure the speed and amplitude of electrical signals traveling
through a nerve. In DN, the characteristic finding is a reduction in amplitude, reflecting axonal loss.*®

Electromyography (EMG): Records electrical activity in muscles to confirm neurogenic injury and
rule out primary muscle disease.*’

Quantitative Sensory and Autonomic Function Testing:

Quantitative Sensory Testing (QST): Provides a precise, graded measure of sensory thresholds for
vibration and temperature.'*

Autonomic Function Testing: A battery of tests to assess cardiovascular reflexes, including heart
rate variability (HRV) analysis and blood pressure response to standing.

Skin Biopsy: A definitive tool for diagnosing small fiber neuropathy, especially when NCS is
normal. A reduced intraepidermal nerve fiber (IENF) density is a highly specific marker.*

Comprehensive Management Strategies

Management is multifaceted, aiming to slow disease progression, alleviate symptoms, and prevent
complications.

o Foundational Management:

o Glycemic Control: Intensive glycemic control is the only strategy conclusively shown
to prevent or delay DN development and progression. The general HbAlc target is
<7.0%.%®

o Cardiometabolic Risk Factor Management: Aggressive control of blood pressure,
lipids (especially triglycerides), and weight is crucial. Smoking cessation is also
vital 4

o Pharmacological Management of Neuropathic Pain:

o First-Line Agents: Guidelines recommend gabapentinoids (pregabalin, gabapentin),
serotonin-norepinephrine reuptake inhibitors (SNRIs) like duloxetine, and tricyclic
antidepressants (TCAs) like amitriptyline.>® Pregabalin and duloxetine are FDA-
approved for painful DN.%!

o Second- and Third-Line Agents: Options include other SNRIs (venlafaxine), opioid
analgesics (tapentadol, tramadol), and topical agents (capsaicin, lidocaine).® Opioids
are generally reserved for refractory cases due to risks of dependence.

« Non-Pharmacological and Lifestyle Interventions:

o Physical Therapy and Exercise: A structured program including aerobic, strength,
flexibility, and balance training can improve strength, enhance balance, reduce pain,
and decrease fall risk.>

o Meticulous Foot Care: Daily foot inspection is a critical, limb-saving practice to
prevent ulcers.>

o Complementary Therapies: Modalities like Transcutaneous Electrical Nerve
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Stimulation (TENS), acupuncture, and mind-body therapies (meditation, biofeedback)
may offer symptomatic relief for some patients.>
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Fig. No. 8: Pathway to Diabetic Foot Ulceration

Major Complications of Diabetic Neuropathy

Diabetic Foot Ulcers (DFUs): Open sores that occur in approximately 15% of individuals with
diabetes and precede 85% of amputations.>® They arise from a combination of sensory neuropathy
(loss of protective sensation), motor neuropathy (foot deformities), and peripheral artery disease
(impaired healing).>” Management requires a multidisciplinary approach focused on off-loading
pressure, debridement, infection control, and vascular assessment.

Amputation: If a foot ulcer becomes severely infected or leads to extensive tissue death (gangrene), a
lower-limb amputation may be necessary to save the patient's life.>°

Charcot Neuroarthropathy: A destructive condition where unrecognized trauma leads to
bone resorption, fractures, and joint dislocations, resulting in a deformed, unstable "rocker-
bottom" foot.>®

Falls and Fractures: Loss of proprioception and muscle weakness significantly increase the
risk of falls and subsequent fractures.?

The Psychosocial Burden of Diabetic Neuropathy

DN exacts a heavy toll on psychological well-being and quality of life (QoL).%°

Impact on Quality of Life: Patients with painful DN have significantly poorer QoL, with the
greatest impact on physical functioning, role limitations, and mental health.5*

Psychological Comorbidities: There is a strong association with depression and anxiety.®?
The prevalence of depression in patients with painful DN can be as high as 50%.%% Chronic
pain, functional impairment, and fear of complications contribute to feelings of helplessness
and hopelessness.®® Pain catastrophizing is a key factor associated with higher pain intensity
and emotional distress.®?

Social and Economic Consequences: The inability to work can lead to financial strain. Social
withdrawal and isolation are common due to pain and physical limitations.®®
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Future Directions and Emerging Therapies

There is a critical unmet need for disease-modifying therapies. Research is active across several promising
avenues.%

A. Novel Pharmacological Targets: Research is moving beyond traditional analgesics to target

specific molecular pathways.

1.PKC Inhibitors (e.g., Ruboxistaurin): Have shown promise in improving nerve blood flow.?

2.Targeting Oxidative Stress (e.g., Benfotiamine): A lipid-soluble derivative of thiamine that has
been shown to reduce AGEs and improve neuropathic symptoms.?®

3.Novel lon Channel Blockers: Developing selective blockers of sodium channel subtypes (e.g.,
Nav1.7) holds potential for potent analgesia with fewer side effects.®’

B. Neuromodulation Techniques: For medically refractory pain, implantable devices offer a
powerful alternative.

1.Spinal Cord Stimulation (SCS): High-frequency (10 kHz) SCS has been shown to be vastly
superior to conventional medical management, providing an average pain reduction of 76% in a
landmark RCT. It is now FDA-approved for painful DN.®

Regenerative Medicine: This approach aims to repair and regenerate damaged nerve tissue.

1.Stem Cell Therapy: Mesenchymal stem cells (MSCs) are being investigated for their ability to
reduce inflammation, promote angiogenesis (new blood vessel formation), and protect neurons
through paracrine effects.®®

2.Exosome Therapy: A cell-free approach using vesicles released by MSCs that may offer the
regenerative benefits of stem cells while avoiding the complexities of cell transplantation.’

Summary

Diabetic Neuropathy is a common and severe complication of diabetes, resulting from nerve damage
caused by prolonged high blood glucose and related metabolic issues. It -manifests in various forms,
with peripheral neuropathy affecting the feet and hands being the most common, leading to symptoms
like pain, numbness, and weakness. Autonomic neuropathy can disrupt involuntary functions like
heart rate, digestion, and bladder control. Diagnosis is primarily clinical, supported by nerve function
tests. Management focuses on tight glycemic control to slow progression, alongside medications to
manage painful symptoms, such as anticonvulsants and antidepressants. Non-pharmacological
approaches like physical therapy and meticulous foot care are crucial to prevent complications like
ulcers and amputations. The condition significantly impacts quality of life, often leading to
depression and anxiety. Emerging therapies, including neuromodulation and regenerative medicine,
offer hope for better future treatments.

Conclusion

Diabetic neuropathy is a highly prevalent, complex, and burdensome complication of diabetes
mellitus. Its pathogenesis is multifactorial, driven by a cascade of metabolic, vascular, and
inflammatory insults to the peripheral nervous system. The clinical management demands a
comprehensive, multidisciplinary approach centered on aggressive glycemic and cardiometabolic
risk factor control—the only proven strategies to prevent or delay its onset. For established painful
neuropathy, a stepwise pharmacological approach is necessary for symptomatic relief, integrated
with non-pharmacological strategies like physical therapy and patient education. The profound
psychosocial impact, including high rates of depression and anxiety, must be recognized and
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addressed as an essential component of care. Looking forward, the therapeutic landscape is evolving
with novel pharmacological agents, advanced neuromodulation techniques, and the promise of
regenerative medicine. Ultimately, reducing the immense burden of diabetic neuropathy requires a
continued commitment to research, early detection through systematic screening, proactive risk
modification, and the empowerment of patients through comprehensive education and self-
management support.
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