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Diabetic neuropathy is a common and dangerous consequence of diabetes. It arises as a 

result of chronic and uncontrolled hyperglycemia, which causes structural and 

functional damage to peripheral nerves. Diabetic neuropathy affects a substantial 

percentage of people with long-term diabetes and has a severe influence on their quality 

of life. Persistently elevated blood glucose levels generate a combination of metabolic 

and vascular alterations, resulting in oxidative stress, microvascular damage, and 

gradual nerve fiber degeneration. Diabetic neuropathy is clinically defined by a range 

of symptoms, including numbness, tingling sensations, scorching pain, stabbing pain, 

and loss of sensation, primarily in the feet and lower limbs .These symptoms may 

gradually progress and can lead to impaired sensation and reduced motor function. In 

advanced stages, the loss of protective sensation increases the risk of foot injuries, 

ulcers, infections, and in severe cases may lead to amputation. The development of 

diabetic neuropathy is influenced by several risk factors such as poor glycemic control, 

long duration of diabetes, obesity, hypertension, and dyslipidemia.This article provides 

an overview of the pathophysiology, clinical manifestations, diagnosis, and current 

therapeutic approaches for diabetic neuropathy, highlighting the importance of early 

detection and comprehensive management to improve patient outcomes. 
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INTRODUCTION 

A variety of clinical and subclinical symptoms 

with varying anatomical distributions, clinical 

histories, and potentially distinct underlying 

pathogenetic pathways are together referred to as 

diabetic neuropathy. Diffuse or focal damage to 

peripheral somatic or autonomic nerve fibers 

arising from diabetes mellitus characterizes each, 

while indistinguishable symptoms may arise 

idiopathically or in conjunction with other 

illnesses in people without diabetes [1,3,34]. 

Distal symmetric sensorimotor neuropathy, often 

known as diabetic peripheral neuropathy, or DPN, 
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is the most prevalent type and the most common 

neurological consequence of diabetes mellitus 

[2,3,34]. 

Diabetic neuropathy (DN) occurs when certain 

indications or symptoms suggest neuropathy in 

people with diabetes mellitus (DM) after other 

sources of neuronal damage have been ruled out 

[3].Loss of Schwann cells, myelinated axons, and 

a population of sensory neurons in the dorsal root 

ganglia are signs of diabetic neuropathy (DN), 

which is caused by hyperglycemia-induced 

damage to the peripheral nervous system [4,41] 

.Diabetic neuropathy is characterized by persistent 

albuminuria, elevated blood pressure, decreased 

glomerular filtration rate (GFR), and a substantial 

risk of cardiovascular morbidity and mortality 

[5,6]. 

Distal symmetric polyneuropathy (DSPN) is the 

most prevalent type of this long-term diabetic 

consequence. The prevalence of DSPN rises with 

age and the length of diabetes, and it is usually 

diagnosed in patients with poor glycemic control. 

Autonomic neuropathy frequently coexists with 

this type of neuropathy. Because of its variable 

clinical presentation and unique symptoms, DSPN 

is frequently diagnosed at an advanced stage 

[7,8].According to a UK study , 22.7% of people 

with type 1 diabetes have DN, as do 65% of 

insulin-treated DM patients and 59% of those 

using oral antidiabetic medications. Other 

investigations showed that the DN prevalence in 

patients with type 2 diabetes was 32.1% [8] .By 

2045, the global diabetes patient population is 

predicted to reach 783 million.By 2050, the global 

diabetes population is expected to be 1.31 billion 

[9] .The most frequent microvascular complication 

in people with diabetes mellitus is diabetic 

neuropathy (DN); after 20 years of disease 

progression, over 50% of DM patients have this 

problem, which significantly affects their quality 

of life given the characteristic persistent 

discomfort in their lower limbs [10,11,12]. Painful 

diabetic neuropathy (PDN), which exacerbates 

impairment, can occur in up to one-third of 

diabetic patients. Strict glycemic control is 

therefore the main emphasis of PDN treatment in 

order to prevent the disease's progression and 

manage discomfort. Patients with PDN spent 

US$7066 more per year than those without pain, 

according to one study, underscoring the 

substantial financial burden [13,14,15]. 

In the therapeutic setting, PDN frequently entails 

polypharmacy, emphasizing the difficulties of 

achieving pain management with single 

drugs.Among small problems like retinopathy, 

nephropathy, and ischemic heart disease, diabetic 

neuropathy is the most common [16,34,40].The 

rate of occurrence varies by type of 

diabetes.Neuropathy is more common in people 

with type II diabetes mellitus (T2DM) (6.1%) than 

in those with type I diabetes (T1DM) (2.8%), 

according to numerous epidemiologic research 

[16,17]. Due to its high incidence in those with 

long-term diabetes, diabetic neuropathy is still a 

serious health concern. A patient's quality of life 

may be significantly impacted by the increasing 

damage to peripheral nerves, which could result in 

serious problems if left untreated. In order to lower 

associated risks and delay the disease's course, 

early detection and effective treatments are 

critical. The therapy of diabetic neuropathy 

depends critically on quick diagnosis, appropriate 

glucose control, and successful treatment 

approaches. To improve patient care, it is crucial 

to comprehend the underlying mechanisms, 

clinical symptoms, and accessible therapeutic 

options. An overview of diabetic neuropathy's 

pathogenesis, clinical characteristics, diagnosis, 

and treatment is what this Article seeks to provide. 

2 . RISK FACTORS FOR DIABETIC 

NEUROPATHY  

  



Irtizah Farooq, Int. J. of Pharm. Sci., 2026, Vol 4, Issue 6, 6947-6963 | Review 

                 

              INTERNATIONAL JOURNAL OF PHARMACEUTICAL SCIENCES                                                                                 6949 | P a g e  

 

Major risk factors contributing to Diabetic Neuropathy [Fig. 1]. 

● Hyperglycemia is considered the primary risk 

factor for the development of diabetic 

neuropathy. Improved glycemic control has 

been shown to delay or prevent the 

progression of neuropathy, particularly in 

patients with type 1 diabetes. However, strict 

glucose control is less effective in preventing 

distal polyneuropathy in individuals with type 

2 diabetes [18]. Several clinical trials have 

demonstrated that tight regulation of blood 

glucose levels can slow the progression of 

diabetic peripheral neuropathy in both type 1 

and type 2 diabetic patients [19,41]. 

Furthermore, observational studies have 

reported long-term and sustained benefits of 

intensive glycemic control in patients with 

type 1 diabetes . 

● In individuals with both type 1 and type 2 

diabetes, height has been shown to be an 

independent predictor of neuropathy and is 

regarded as a marker for neuronal length [20]. 

● Since high levels of total cholesterol, 

triglycerides, low-density lipoprotein 

cholesterol (LDL-C), and high-density 

lipoprotein cholesterol (HDL-C) are linked to 

an increased risk of neuropathy, dyslipidemia 

is another risk factor that may contribute to the 

development of DN. Triglycerides have the 

biggest impact on the risk of neuropathy out 

of all the lipid fractions [21]. 

● Despite longer diabetes duration, strict 

metabolic control over an extended period of 

time may lower the occurrence of DSPN, 

particularly in type 1 diabetes (T1D) [22].In a 

24-year follow-up of T1D patients, 64% of 

patients with insufficient control developed 

verified clinical DSPN, compared to 0% of 

patients with strict control [23]. The age of 

onset varies widely; some individuals get 

DSPN after having diabetes for a long time, 

while others show this consequence as early 

as the prediabetic stage [24]. 

● In diabetic patients, being overweight is 

linked to increased insulin resistance, 

persistent inflammation, and metabolic 

abnormalities that may exacerbate nerve 

damage[25].Peripheral neuropathy is more 

common in obese diabetics than in people 

with normal body weight, according to studies 

[26,27,4]. 

● Another significant risk factor linked to 

diabetic neuropathy is hypertension. 

Chronically high blood pressure can cause 

ischemia damage and gradual nerve 

dysfunction by reducing blood supply to 

peripheral nerves and impairing 
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microvascular circulation [28,29,30,31] The 

risk of having neuropathic consequences is 

greatly increased when diabetes and 

hypertension combine [31,32]. 

● The onset and advancement of diabetic 

neuropathy are also associated with lifestyle 

choices including drinking alcohol and 

smoking cigarettes. Neuropathic 

consequences may worsen as a result of these 

variables' direct toxic effects on nerve tissues 

and vascular injury [32,33]. 

3. CLASSIFICATION OF DIABETIC 

NEUROPATHY  

Diabetic neuropathy can present in various forms 

depending on the affected nerves and clinical 

features. It is broadly classified into different 

types, as summarized in Figure 2. 

Classification of diabetic neuropathy to guide diagnosis and management based on affected nerve types 

and clinical presentation [Fig.2]. 

4. EPIDEMIOLOGY OF DIABETIC 

NEUROPATHY 

Diabetic neuropathy is one of the most prevalent 

chronic consequences of diabetes mellitus and a 

leading source of morbidity among diabetic people 

globally [11,12]. It is believed that nearly 50% of 

diabetics acquire diabetic neuropathy at some 

point in their lives, making it one of the most 

commonly reported problems [2,34,40].The 

disorder typically affects peripheral nerves and is 

frequently linked to long-term metabolic problems 

produced by chronic hyperglycemia. The 

frequency of diabetic peripheral neuropathy varies 

significantly across populations and studies. 

According to research undertaken in the United 

States and Europe, the prevalence varies between 

6% and 51%, depending on the diagnostic criteria 

utilized, study design, and patient demographic 

characteristics [35].These discrepancies could be 

brought about by variances in screening 

techniques, the length of diabetes, glycemic 

control, and research group demographics. 

Diabetic peripheral neuropathy is thought to be the 

most prevalent type of neuropathy in the world, 

and it greatly lowers the quality of life and causes 

impairment in people with diabetes [36]. Patients 

with type 2 diabetes are more likely than those 

with type 1 diabetes to develop diabetic peripheral 

neuropathy due to delayed diagnosis and 

prolonged exposure to metabolic risk 

factors[37].Symptoms including numbness, 

tingling, scorching pain, and lack of sensation are 

common in patients with this illness, especially in 

the lower extremities. These symptoms might 
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make it difficult to go about everyday tasks and 

raise the possibility of problems like infections and 

foot ulcers.According to systematic reviews and 

meta-analyses, between 22% and 46% of diabetes 

people worldwide have diabetic peripheral 

neuropathy [38]. This high incidence underscores 

the disease's significant worldwide impact and 

shows the necessity of early detection and 

effective care techniques to stop the disease's 

progression.Additionally, there are notable 

regional variations in the prevalence of diabetic 

neuropathy. Prevalence rates, for instance, have 

been found to be 8.4% in China, 29.2% in India, 

48.1% in Sri Lanka, and 71.1% in 

Nigeria[39].Genetic factors, lifestyle choices, 

access to healthcare, and population-specific 

variances in diabetes management techniques may 

all have an impact on these discrepancies. The 

onset and course of diabetic neuropathy are known 

to be influenced by a number of factors. An 

increased risk of neuropathic consequences is 

highly correlated with longer duration of diabetes, 

poor glycemic control, aging, and the presence of 

other metabolic illnesses [40].  

The burden of diabetic neuropathy is predicted to 

rise along with the global prevalence of diabetes, 

underscoring the significance of good 

management and preventive measures. 

 

 

Epidemiology of diabetic neuropathy: Prevalence varies globally, affecting 22–65% of diabetic patients, 

influenced by diabetes type, duration, and regional factors [Fig .3]. 

5. PATHOPHYSIOLOGY OF DIABETIC 

NEUROPATHY  

Diabetic neuropathy's etiology is complex, 

involving several metabolic and vascular 

pathways that are caused by prolonged 

hyperglycaemia. Persistent elevations in blood 

glucose levels cause metabolic changes that harm 

nerve cells and supporting tissues. These 

metabolic abnormalities cause anatomical and 

functional damage to peripheral nerves [41] . 

5.1. Chronic hyperglycemia: It is evident that 

hyperglycemia is a major factor in the onset             

and development of diabetic neuropathy as well as 

the other microvascular problems associated with 

diabetes [41,42].The polyol route, advanced 

glycation end-products (AGE)-receptor for AGE 

(RAGE) axis, hexosamine biosynthetic pathway, 

and protein kinase C (PKC) activation are among 

the most extensively researched mechanisms 

involved in hyperglycemia-induced brain injury 

[42]. In the most severe forms of DN, chronic 

hyperglycemia damages Schwann cells, resulting 

in demyelination. Because axons and Schwann 

cells interact and support one another, damage to 
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the latter would also result in different changes to 

the axons [43,44]. 

5.2 .  Polyol pathway activation: When 

intracellular glucose levels grow too high, the 

polyol pathway provides an alternate route for 

glucose metabolism. The enzyme aldose reductase 

converts glucose into sorbitol during 

hyperglycemia. Activating this route alters the 

redox balance of NADP⁺ and NADPH, leading to 

oxidative stress and neuronal damage in diabetic 

neuropathy [45,46].NADPH is consumed when 

aldose reductase is activated, which weakens the 

body's defenses against oxidative stress. After 

sorbitol is metabolized into fructose by sorbitol 

dehydrogenase, NAD is changed into NADH [46]. 

5.3 .  Advanced glycation end product (AGE) 

formation in hyperglycemia : When proteins or 

lipids come into contact with aldose sugars, they 

undergo nonenzymatic glycation and oxidation, 

resulting in changes known as advanced glycation 

end products (AGEs) [47,48,49].Reduced blood 

flow to peripheral nerves and microvascular 

dysfunction are caused by the buildup of advanced 

glycation end products [50]. 

5.4 . Protein kinase C activation: In diabetic 

complications, hyperglycemia raises intracellular 

levels of diacylglycerol (DAG), which activates 

protein kinase C and causes vascular damage 

[51].Diabetic neuropathy is exacerbated by protein 

kinase C activation, which impairs endothelial 

function and lowers nerve blood flow [52] . 

5.5 . Oxidative stress: In diabetic neuropathy, 

oxidative stress lowers blood flow to peripheral 

nerves and exacerbates endothelial dysfunction 

[53] .Elevated oxidative stress triggers 

inflammatory pathways and exacerbates neuronal 

damage [54].Neuronal dysfunction is exacerbated 

by oxidative stress, which causes lipid 

peroxidation and protein degradation in nerve cells 

[55]. 

In conclusion, persistent hyperglycemia activates 

multiple interrelated metabolic pathways, 

including the polyol pathway, AGE production, 

protein kinase C activation, and oxidative stress. 

These pathways all contribute to neuronal damage, 

microvascular dysfunction, and the  progression of 

diabetic neuropathy. 

 
Pathophysiological mechanisms involved in Diabetic Neuropathy [Fig.4] 
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6. CLINICAL MANIFESTATIONS  

Diabetic neuropathy can present with a wide 

spectrum of sensory, motor, and autonomic 

disturbances. 

Autonomic abnormalities, such as decreased heart 

rate variability and baroreflex sensitivity, can be a 

clinical symptom of diabetic neuropathy. These 

abnormalities were more severe in patients with 

confirmed neuropathy [56].While motor 

involvement is rare, diabetic neuropathy typically 

manifests as a combination of positive sensory 

symptoms like burning and tingling as well as 

negative symptoms like numbness and sensory 

loss [57].Neuropathic pain, which can become 

chronic and incapacitating, is reported by about 

20% of individuals with distal symmetric 

polyneuropathy and about 25% of individuals with 

distal symmetric polyneuropathy (DSPN) have 

painful diabetic neuropathy due to small fiber 

involvement [58,59].Additionally, diabetic 

neuropathy may lessen the perception of ischemic 

discomfort, delaying the detection of myocardial 

infarction that is quiet or asymptomatic [60] 

.Autonomic neuropathy can result in reduced 

exercise tolerance, edema, paradoxical supine or 

nocturnal hypertension, and heat intolerance due 

to impaired thermoregulation [61].According to a 

recent comprehensive study, individuals with 

painful diabetic neuropathy had significant 

prevalence of psychiatric comorbidities, with 

anxiety ranging from 7.8% to 60.4%, depression 

from 13.6% to 50.6%, and coexistence of both 

illnesses in 26.4% to 30.6% of patients 

[62].Proprioceptive loss brought on by impaired 

peripheral sensory input might increase the risk of 

falls by causing sensory ataxia and imbalance [63]. 

7. DIAGNOSIS  

A methodical approach comprising clinical 

evaluation, bedside screening tests, 

electrophysiological studies, and laboratory 

investigations is essential for the accurate 

diagnosis of diabetic neuropathy. The aim of 

diagnosis is to confirm the presence of neuropathy, 

determine its type and severity, and exclude other 

potential causes. 

● Clinical Evaluation : 

The diagnosis of diabetic neuropathy is mostly 

based on the patient's medical history and 

neurological examination including assessment of 

sensory, motor and automatic functions 

(ADA,2017) [64]. 

● Bedside screening tests : 

Bedside screening procedures,such as 10-g 

monofilament, large fiber function (vibration 

perception), and small fiber function (temperature 

and pinprick sensitivity) are commonly used for 

early detection.Vibration perception threshold 

(VPT) is a valuable and effective diagnostic tool 

for diagnosing diabetic peripheral neuropathy that, 

when supplemented with clinical examination 

procedures, increases diagnostic accuracy and is 

strongly associated with an increased risk of 

diabetic foot ulceration [65_67] . 

● Electrophysiological Studies: 

The gold standard for verifying diabetic 

neuropathy is electrophysiological testing, 

particularly nerve conduction studies (NCS) and 

electromyography (EMG). In the distal lower 

limbs, nerve conduction studies (NCS) show 

reduced sensory nerve action potential amplitudes 

with a slight decrease of conduction velocities [68] 

.While big fiber involvement is easier to identify 

using electromyography (EMG), small fiber 

neuropathy frequently manifests as pain or 

dysesthesia but is challenging to identify using 

traditional nerve conduction investigations . Early 

or mixed-type DPN is often underdiagnosed 

because of the constraints of using either EMG or 

symptom assessment [69,70]. 

● Laboratory investigations : 

Laboratory tests such as fasting blood glucose, 

HbA1c, vitamin B12 levels, and thyroid function 

tests are essential to assess glycemic control and to 
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exclude other metabolic or nutritional causes of 

neuropathy. Skin autofluorescence (SAF) has 

emerged as a non-invasive screening tool that 

reflects long-term metabolic status beyond 

conventional biomarkers such as HbA1c [71]. 

● Advanced diagnostic techniques :  

Skin biopsy is a valuable diagnostic tool used 

particularly for the evaluation of small fiber 

neuropathy. It involves a punch biopsy to assess 

intraepidermal nerve fiber density and helps in 

cases where routine nerve conduction studies are 

normal [72,73].A non-invasive method for early 

identification of diabetic neuropathy is corneal 

confocal microscopy, which makes tiny nerve 

fibers visible [74].Autonomic nerve system 

involvement in diabetic neuropathy is assessed by 

autonomic function tests, such as blood pressure 

response and heart rate variability [75]. 

Routine electrophysiological tests may not detect 

small fiber neuropathy, however advanced 

diagnostic techniques like skin biopsy, corneal 

confocal microscopy, and autonomic function 

testing help overcome these limitations. 

 

 

Flowchart illustrating the key steps in diagnosing diabetic neuropathy [Fig.5]. 

8. TREATMENT / MANAGEMENT OF 

DIABETIC NEUROPATHY  

8.1 .  Pathogenesis oriented treatment  

● Glycemic control : It has been demonstrated 

that glycaemic management can effectively 

slow the development of diabetic neuropathy. 

Tight glycaemic control can delay the start 

and limit the progression of neuropathy, as 

determined by clinical examination, 

autonomic testing, and nerve conduction 

investigations, according to the diabetes 

control and complications trial, which 

included 1441 patients with type 1 diabetes 

[76,77] .Participants were split into two 

groups at random: a conventional group and 



Irtizah Farooq, Int. J. of Pharm. Sci., 2026, Vol 4, Issue 6, 6947-6963 | Review 

                 

              INTERNATIONAL JOURNAL OF PHARMACEUTICAL SCIENCES                                                                                 6955 | P a g e  

an intensive HbA1c goal group (<6%) [78] 

.Intensive diabetes treatment decreased the 

incidence of microalbuminuria by 39% in the 

Diabetes Control and Complications Trial 

(DCCT) [79]. Interestingly, seven to eight 

years after the DCCT ended, patients 

randomly assigned to stringent glycemic 

control exhibited a persistent 40% decrease in 

the probability of developing 

microalbuminuria and hypertension [80]. 

● Aldose reductase inhibitors : The enzyme that 

limits the pace of glucose metabolism in the 

polyol pathway is Aldose reductase. 

Hyperglycemia stimulates the activity of 

aldose reductase, resulting in decreased 

synthesis of the vasodilator nitric oxide and, 

eventually, ischemic nerve damage. Although 

aldose reductase inhibitors (ARIs) improved 

nerve conduction velocity, myelinated nerve 

fiber density, and regeneration clusters in 

sural nerve biopsies, they routinely failed in 

phase III clinical trials [81,82,83].Aldose-

reductase inhibitors, however, are not 

included in the ADA guidelines since a meta-

analysis comprising 32 trials showed that the 

drug is no more beneficial than a placebo in 

reducing DN symptoms and nerve conduction 

[84]. 

● a - lipoic acid : α-lipoic acid (ALA) may lower 

oxidative stress, which is a critical component 

in the etiopathogenesis of DN [85]. In the 

"Alpha-Lipoic Acid in Diabetic Neuropathy" 

(ALADIN) research, individuals with 

symptomatic DN received intravenous ALA 

at a dose of 600 or 1,200 mg daily for three 

weeks; this treatment decreased DN 

symptoms without causing any notable side 

effects [86].The study found that α-lipoic acid 

improved positive neuropathic symptoms by 

24.1% compared to placebo, but did not 

significantly affect the neuropathy 

impairment score [87]. 

● Benfotiamine : A synthetic version of vitamin 

B1 that is very soluble in fats is called 

benfotiamine. Thiamine is recognized as a 

cofactor of an enzyme called transketolase, 

which is involved in the pentose-pathway 

metabolism of fructose-6 phosphate and 

glyceraldehyde-3 phosphate, converting them 

to pentose-5 phosphates and other sugars 

[88].In a phase III placebo-controlled trial 

involving 165 patients treated with 

benfotiamine for 6 weeks, the primary 

outcome measure (Neuropathy Symptom 

Score) improved in the per-protocol arm 

compared to placebo, but there was no 

improvement in the study's intent-to-treat arm 

[89] .Other studies have demonstrated that 

benfotiamine, when combined with 

pyridoxine, not only decreases DN symptoms 

but also increases the speed of nerve 

transmission [90]. 

8.2 . Symptomatic treatment  

The goal of symptomatic treatment is to enhance 

quality of life by considerably reducing self-

reported lower limb pain by 30–50% 

[91].Management primarily involves the use of 

pharmacological agents targeting neuropathic 

pain, along with supportive and non-

pharmacological interventions. 

● Antidepressants: Antidepressants are widely 

regarded as first-line medications for the 

treatment of diabetic neuropathic pain (DNP). 

Duloxetine, a serotonin–norepinephrine 

reuptake inhibitor (SNRI), has shown strong 

clinical efficacy and holds a Level A 

recommendation. It is approved in the United 

States for managing this condition. 

Furthermore, clinical evidence indicates that 

duloxetine is also beneficial in treating other 

chronic pain disorders, including 

fibromyalgia and chronic musculoskeletal 

pain [92,93].Based on results from extensive 
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randomized controlled studies, the US Food 

and medication Administration authorized 

duloxetine, an SNRI, as the first medication 

for DPN in 2004.In the first placebo-

controlled double-blind experiment, 

individuals treated with duloxetine at 60 mg 

and 120 mg experienced considerable 

improvement in average pain scores that 

persisted throughout the research [94]. 

Venlafaxine is another SNRI that has been 

evaluated in the context of DPN and found to 

be effective, despite the fact that the FDA has 

not approved it for this use. Venlafaxine has 

been observed to be superior to placebo in 

treating the symptoms of pDPN at doses over 

150 mg per day. However, clinically 

significant ECG alterations were reported in 

seven patients [95]. 

● Anticonvulsants :The Food and Drug 

Administration (FDA) approved pregabalin as 

the first anticonvulsant to treat postherpetic 

neuralgia, DNP, and neuropathic pain 

following spinal cord injury [96-

98].Pregabalin is a stronger gabapentinoid 

having a similar mechanism of action to 

gabapentin [99].The daily dosage is between 

150 and 300 mg [100].Positive results with 

more than 30–50% pain reduction have been 

observed in numerous investigations 

[101].This group of agents also includes 

gabapentin Its therapeutic aim is identical to 

that of pregabalin [102].Gabapentin, which 

mimics the activities of the neurotransmitter 

GABA, is considered to function by inhibiting 

the α2δ unit of the calcium channel, leading to 
pain relief. It is currently extensively 

suggested in guidelines for treating PDN 

[103]. 

8.3 . Opioids and atypical opioids 

● Tapentadol : A centrally acting analgesic that 

inhibits norepinephrine reuptake and acts as 

an opioid agonist. It may be considered in 

refractory situations, although there are 

concerns of dependence and side effects 

[104].Based on findings from two clinical 

trials where patients titrated with an 

appropriate dose of tapentadol were arbitrarily 

asked to either continue with that dose or 

switch to a placebo, the FDA approved 

prolonged-release tapentadol for painful 

DSPN [104,105]. 

● Tramadol : Tramadol is primarily a µ receptor 

agonist that inhibits serotonin and 

norepinephrine reuptake. In a multicenter, 

outpatient, double-blind, parallel-group 

research, Harati et al. randomly assigned 131 

patients to receive tramadol or a placebo. 

They discovered that an average dose of 210 

mg/day tramadol provided significant pain 

alleviation as measured by a Likert scale, as 

well as enhanced respondents' social and 

physical functioning. These advantages 

continued during the open-label extension of 

the 6-week experiment. Higher tramadol 

doses, on the other hand, were linked to more 

common side effects such as nausea (23%), 

constipation (21%), and headache (17%) 

[106]. 

8.4 . Topical therapies  

Lidocaine 5% patches (Lidoderm) and capsaicin 

cream (Zostrix) are common topical therapies 

for diabetic peripheral neuropathic pain. 

● Capsaicin cream : Topical capsaicin may be a 

viable alternative to centrally acting oral 

neuropathic medicines. Capsaicin is the key 

chemical in red peppers, and it has antioxidant 

and antiinflammatory qualities. Capsaicin is 

currently available in two forms for analgesia: 

a topical 0.025 to 0.075% cream and an 8% 

high concentration patch. The United States 

Food and Drug Administration recently 

approved the capsaicin dermal patch for the 

treatment of DPN [107,108]. 
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● Lidocaine patches : Neuronal sodium 

channels are blocked by  lidocaine patches 

[109]. The blockage increases the threshold 

for peripheral sensory neuron firing and 

decreases ectopic discharges [110].This 

medicine has been the subject of minor 

effectiveness trials. An NNT of 4.4 for a 50% 

reduction in pain was found in a 2003 RCT. 

The majority of side effects are 

dermatological and go away after the patch is 

removed. The main benefit of topical therapy 

is that it can be administered at any point to 

systemic therapy . 

CONCLUSION  

Diabetic neuropathy is a highly prevalent and 

disabling complication of diabetes mellitus, 

associated with significant morbidity and 

increased healthcare burden. Although diabetic 

neuropathies differ in clinical course, distribution, 

fiber involvement, and underlying 

pathophysiology, the two major forms include 

painful neuropathy and autonomic neuropathy. 

The condition arises primarily due to chronic 

hyperglycemia, leading to complex metabolic and 

vascular changes that result in progressive nerve 

damage. 

At present, effective pathogenetic treatments 

remain limited, with strict glycemic control being 

the primary strategy to delay the onset and 

progression of diabetic peripheral neuropathy. 

Current management is largely focused on 

symptomatic relief using pharmacological 

therapies aimed at reducing neuropathic pain and 

improving quality of life. 

Early diagnosis, appropriate therapeutic 

intervention, and continuous monitoring are 

essential to minimize complications such as foot 

ulcers, infections, and amputations. Further 

research is needed to develop targeted therapies 

addressing the underlying mechanisms of nerve 

injury, thereby improving long-term outcomes in 

patients with diabetic neuropathy. 
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