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 ABSTRACT 
 

Article information 

 

Background: Peripheral neuropathy is a common sequel of diabetes 

mellitus type 2, and may occur as an initial manifestation of 

diabetes. The role of uric acid in diabetic neuropathy as a 

microvascular complication of diabetes type 2 has been reported in 

numerous studies.  

Aim of the Work: The objective of the study is to assess the 

relationship between serum uric acid levels and diabetic neuropathy 

in cases with diabetes mellitus type 2.   

Patients and Methods: A case-controlled study included 168 cases 

with type 2 diabetes mellitus, conducted at internal medicine and 

neurology departments. Two groups of diabetic patients [type 2 

DM] each one was 84 in number; 1st one diabetic with peripheral 

neuropathy and 2nd group was diabetics without peripheral 

neuropathy. All patients submitted to history taking, general and 

neurological examination, biochemical study, and electro-

physiological examination.   

Results: The serum uric acid mean level was a statistically significant 

higher in the 1st group in comparison with the 2nd group [4.71 ± 

0.97 vs. 4.35 ± 0.9]. The severity of polyneuropathy in the 1st 

group showed that 38 patients had mild diabetic peripheral 

neuropathy [DPN], while 22 patients had moderate DPN and 24 

patients had severe DPN. Uric acid levels in these three subgroups 

were respectively as follows: [4.6 ± 0.8] mg/dl, [4.9 ± 0.5] mg/dl 

and [5.3 ± 0.6] mg/dl. Regarding the relation of severity of 

peripheral polyneuropathy to serum uric acid level, there was a 

statistically significant relation between mild and moderate poly-

neuropathy and a statistically significant relation between Mild to 

severe polyneuropathy. The logistic regression model revealed that 

an increase in uric acid level is an important indicator for a more 

severe degree of peripheral neuropathy. 

Conclusion: The severity of diabetic polyneuropathy is increased with 

the increase of uric acid serum level. 
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INTRODUCTION 

Peripheral neuropathy is considered the 

most common sequel of diabetes mellitus type 

2, which can affect >30% of diabetic patients 

type 2 DM and can occur as an initial 

manifestation of diabetes [1]. 

Currently, the management of diabetic 

neuropathy is just symptomatic and not curative, 

and despite good control of blood sugar, the 

microvascular complication continues to occur. 

So, we have to detect and identify other 

elements that lead to the progress of diabetic 

neuropathy [2-3].  

The pathogenesis of neuropathy in diabetics 

is not completely understood until now. 

Numerous hypotheses have been anticipated but 

they are frequently believed to be a multi-

factorial procedure [4]. 

Symptoms occurrence rest on numerous 

factors, like hyperglycaemic duration and 

further risk factors like smoking, hypertension, 

dyslipidemia, increased height, and neurotoxic 

agents’ exposure such as ethanol.  Oxidative 

stress, free radical, non-enzymatic glycation, 

and polyol can be considered as probable 

causative factors [5]. 

The role of hyperuricemia is uncertain, 

while its role in vascular disease, stroke, and 

coronary heart disease was revealed in some 

studies [6-9]. The role of hyperuricemia in 

diabetic nephropathy, diabetic foot, retinopathy, 

and sudomotor dysfunction as a microvascular 

complication of diabetes in type 2 diabetic 

patients was reported in several studies [10-15]. 

Detection of the modifiable risk factors 

which can occur with diabetic polyneuropathy 

can improve the management and early 

prevention of diabetic neuropathy [1]. 

The objective of the study was to assess the 

relationship between serum uric acid levels and 

diabetic neuropathy in cases with diabetes 

mellitus type 2. 

PATIENTS AND METHODS 

A case-control study included 168 diabetic 

patients conducted at internal medicine and 

neurology departments, during the period from 

February 2021 to January 2022.  

Two groups of diabetic patients [type 2 

DM]; 1st one 84 diabetics with peripheral 

neuropathy and 2nd group, 84 diabetics without 

peripheral neuropathy; both groups are 

compared as regards to gender, age, body mass 

index, and duration of diabetes.  

Exclusion criteria: Cases with a history of 

hepatic, renal impairment, malnutrition, 

malabsorption syndrome, alcoholic or patient 

receiving   drugs affecting serum uric acid [like 

thiazides, allopurinol, salicylate, ethambutol, 

cyclosporine, levodopa, pyrazinamide, niacin, 

or glucocorticoids]. 

All patients submitted to history taking, 

general and neurological examination, 

biochemical study, and electrophysiological 

examination. The diagnosis of polyneuropathy 

was set on Hanewinkel et al. [16] criteria 

[bilateral symmetrical distal sensory and motor 

impairment; it was presented with tingling, pain, 

numbness, and motor weakness]. 

The severity of polyneuropathy was graded 

into mild, moderate, and severe using a total 

neuropathy symptom score [17] which consists of 

five questions. Every question takes point for 

calculation of the score where mild= 3-4 points, 

moderate =5-6 points, and severe 7-9 points. 

[1] Tingling, burning, and numbness [2 

points] or aching, cramping, and fatigue in 

lower limbs [1 point].    

[2] Symptoms in feet [2 points] or calf [1 

point].  

[3] Symptoms increased at night [2 points] 

or equally along the day and night [1 point]. 

[4] Symptoms wake the patient from sleep 

[1 point]. 

[5] Symptoms decreased by walking [2 

points] or standing [1 point].  

Electrophysiological study: was done using 

Nihon Kohden device; Model UT- 0800 J. Box 

Board two-channel, For JB-942BK. Made in 

Tokyo, Japan.  

Motor conduction study was done by 

bipolar electrical stimulation of peroneal and 

tibial nerves at the level of ankle and the knee 

and recording the evoked response from the 

extensor digitorum brevis and abductor halluces 
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respectively and measuring conduction velocity, 

terminal latency, and amplitude of the evoked 

response. Sensory conduction study of sural 

[antidromic] was done by bipolar electric 

stimulation on the back of the leg and recording 

the evoked response from the area behind and 

below the lateral malleolus and measuring 

terminal latency and amplitude of the evoked 

response. Then compared with normal values of 

tibial, peroneal, and sural nerves which were ≥ 

3.6 mv, 3.1 mv and 4 UV for amplitude 

respectively, and for conducting velocity were 

≥42.9 m/s, 48.4 m/s, and 34.4 m/s respectively 

also for latency were ≤ 6.1 ms, 4.9 ms and 4.5 

ms respectively. The diagnosis of poly-

neuropathy is based on the abnormality of any 

element of nerve conduction in 2 separate 

nerves, one of which is the sural nerve [18].  

Lab work: serum creatinine, HbA1c, and 

uric acid level were assessed in fasting state [3.5 

- 7.2 mg/dl]. 

Ethics approval and consent to 

participate: The study was accepted by the 

local Ethics committee of Damietta Faculty of 

Medicine Al-Azhar University. Registration 

Number: IRB00012367-21-02-016. Issuance 

and Expiration Date: 23/02/2021 valid until 

22/02/2023, Damietta Faculty of Medicine IRB, 

Al-Azhar University. Before contribution in the 

study, the study process was explained for each 

person. Also, verbal and written consent was 

obtained from of the contributors, and was 

approved by the ethical committee as the study 

practice does not contradict with any medical 

circumstances and there are no effects on the 

health of contributors.     

Statistical Analysis: The statistics were 

prepared, arranged, and statistically analyzed 

using a statistical package for social science 

[SPSS] version 18 [SPSS Inc., USA, Chicago, 

Illinois]. Numerical data were existed as mean ± 

SD [standard deviation], while categorical data 

were presented as frequency and percent.  P-

value < 0.05 was considered significant for 

interpretation of results. Comparison between 

groups was done by independent samples [t] test 

for two means and one-way analysis of variance 

for more than two means with the least 

significant differences as post-Hoc analysis. 

Comparison was carried out by ANOVA with 

post hoc test Turkey Multinomial logistic 

regression.  

RESULTS 

Each group was 84 in number, as regard to 

demographic and laboratory results of both 

groups are described in table [1]. The mean age 

in the 1st group was 54.6 ± 6.9 and the 2nd group 

was 55.8 ± 5.8 years without significant 

difference. The mean level of serum uric acid 

was a statistically significant higher in the 1st 

group in comparison with the 2nd group [4.71 ± 

0.97 vs. 4.35± 0.9]. 

Neurophysiological findings of the studied 

groups were shown in table [2]. As regards the 

severity of polyneuropathy in the 1st group, 38 

patients had mild diabetic peripheral neuropathy 

[DPN], 22 patients had moderate DPN and 24 

patients had severe DPN. Uric acid levels in 

these three subgroups were as follows 

respectively: 4.6 ± 0.8 mg/dl, 4.9 ± 0.5 mg/dl 

and 5.3 ± 0.6 mg/dl. Regarding the relation of 

severity of peripheral polyneuropathy to serum 

uric acid level, there was a statistically 

significant relation between mild and Moderate 

polyneuropathy [P1 < 0.08], and a statistically 

significant relation between mild to severe 

polyneuropathy [P3 <0.001]. While there was a 

statistically non-significant relation between 

moderate to severe peripheral polyneuropathy 

[P2 < 0.320] [table 3]. The logistic regression 

model revealed that Uric acid level increases [β 

= 0.402, p <0.001] is an important indicator for 

a more severe degree of peripheral neuropathy. 

[table 4, figure 1]. 

Table [1]: Demographic and laboratory findings of the studied groups 

 1st group [n = 84] 2nd group [n = 84] P. value 

Female, NO [%] 52[61.9] 52[61.9] 1.00 

Age  54.6±6.9 55.8±5.8 0.4 

BMI [Kg/m2] 29.3 ± 4.1 27.6±3.9 0.056 

Diabetic duration[years] 9.1±5.2 9,7±4.2 0.58 

Smoking [%] 12 [14.2] 6[7.1] 0.29 

Hypertension [%] 54[64.2] 40[47.6] 0.12 

Serum creatinine [mg/dl] 1 ± 0.2 0.9± 0.3 0.8 

Hba1c % 8 ±1.4 7.8±1.6 0.52 

Uric acid [mg/dl] 4.8±0.98 4.37±0.90 0.02 
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Table [2]: Neurophysiological finding of the studied groups 

       1st group [n = 84] 2nd group [n = 84]  Test P-value 

  Mean   S. D Mean  S. D 

Right 

common 

peroneal 

nerve 

Distal latency [ms] 5.07 0.68 4.4 0.46 5.20 <0.001* 

Amplitude [mv] 3.4 0.9 3.9 0.61 2.34 <0.023* 

Conduction velocity [m/s] 
45.7 8.09 53.05 4.56 4.59 <0.001* 

Left common 

peroneal  

nerve 

Distal latency [ms] 5.14 0.7 4.21 0.55 6.99 <0.001* 

Amplitude [mv] 3.24 0.76 3.87 0.54 3.93 <0.001* 

Conduction velocity [m/s] 45.4 8.35 54.91 2.59 6.17 <0.001* 

Right 

posterior 

tibial nerve 

Distal latency [ms] 5.58 0.56 4.74 0.28 7.89 <0.001* 

Amplitude [mv] 3.98 0.63 4.49 0.86 2.85 0.006* 

Conduction velocity [m/s] 46.3 6.5 48.48 5.49 1.57 0.13 

Left 

posterior 

tibial nerve 

Distal latency [ms] 5.59 0.54 4.8 0.26 8.21 <0.001* 

Amplitude [mv] 3.97 0.63 4.65 0.84 3.92 <0.001* 

Conduction velocity [m/s] 46.14 6.57 50.11 5.07 2.78 0.007* 

Right sural 

nerve  

Latency [ms] 5.65 0.42 3.5 0.63 70.186 <0.001* 

Amplitude [uv] 3.7 1.53 8.4 2.25 57.415 <0.001* 

Left sural 

nerve  

Latency [ms]   5.66 0.43 3.47 0.61 73.193 <0.001* 

Amplitude [uv]   4.39 3.70 8.4 2.44 21.287 <0.001* 

Table [3]: Relation of serum uric acid level to the severity of Peripheral neuropathy  

Post hoc test Test  S. Uric acid [Mean ± SD] Peripheral neuropathy 

P1 < 0.08* 
F= 7.86 

4.6 ± 0.8 Mild 

P2 < 0.320  4.9 ± 0.5 Moderate 

P3 <0.001* 
P <0.01 

5.3 ± 0.6 Sever 

------- 4.9 ± 0.7 Total 

P1; Mild and Moderate relation, P2; Moderate to severe relation, P3; Mild to Severe relation* Significant value 

p< 0.05. F [ANOVA] 

Table [4]: Correlation between the severity of peripheral neuropathy and serum uric acid level 

Coefficients  

Significance t Standardized Coefficients Unstandardized Coefficients  

Beta Std. Error B 

< 0.001 3.973 0.402 0.115 0.456 Uric acid 

0.499 -0.679- 4.9 ± 0.7 0.564 -0.383- [Constant] 

 

 
Figure [1]:  Correlation between the severity of peripheral neuropathy and serum uric acid level
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DISCUSSION 

In the present study, the group of diabetic 

polyneuropathy showed significant increased 

serum uric acid in comparison with the diabetic 

group without polyneuropathy. Also, the serum 

uric acid was increased as the increase in the 

severity of neuropathy. These findings agree 

with Kiani et al. [19] who emphasized the role of 

serum uric acid in diabetic neuropathy, as the 

level of serum uric acid was higher in the 

diabetic neuropathy group in comparison with 

the diabetic group without neuropathy and 

recommend further studies to clarify the role of 

hyperuricemia in diabetic polyneuropathy. Also, 

Kaewput et al. [20], in his multicentre nation-

wide cross-section study that conducted on 7511 

diabetic patients type 2, and concluded that the 

increased uric acid in serum must be measured 

as a risk factor of diabetic poly-neuropathy. Yu 

et al. [21] showed a meta-analysis of 12 small 

cross-sectional studies for evaluation of serum 

uric acid relationship to diabetic's neuropathy of 

T2DM. They reported that increased serum uric 

acid linked to the development of diabetic 

peripheral neuropathy of T2DM. Abraham et 

al. [22] in their study reported that uric acid has 

correlated with the severity of diabetic 

polyneuropathy assessed by clinical and 

neurophysiological examination, while Lin et 

al. [23] mentioned a significant correlation 

between serum uric acid and diabetic poly-

neuropathy in their study. 

The current study supposed that the 

increased serum uric acid has a role in diabetic 

neuropathy. The role of serum uric acid in the 

development of other diabetic complication was 

studied in several conditions such as diabetic 

retinopathy [13, 24]; Also, in diabetic nephropathy, 

Hovind et al. [25] has reported the uric acid is a 

risk factor of development diabetic nephropathy 

from his study on 277 patients with diabetes 

type one. In pseudo motor neuropathy, Papanas 

et al. [14] reported that increased serum uric acid 

was associated with pseudo motor neuropathy 

among patients with type 2 diabetes mellitus. 

This also agrees with the report of Xiong et al. 
[26] the pathogenesis of T2DM is complex, 

including serval interacting factors.  

Hyperuricemia is strictly related to the 

development of chronic complications of 

diabetes. Many studies have shown that uric 

acid is associated with complications through 

oxidative stress, inflammation, endothelial 

dysfunction, and other effects. Where the 

oxidant reacts with uric acid-producing free 

radicals and promotes oxidative damage of the 

cells [27]. Also, the uptake of uric acid by cells 

leads to stimulation of the production of local 

thromboxane and expression of platelet-derived 

growth factors [28]. 

Conclusion: The severity of diabetic poly-

neuropathy is increased with the increase of uric 

acid serum level. 
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