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Abstract 
Objectives: to determine whether the pattern of peripheral neuropathy among Saudi types 2 diabetics has association with B12 status and 

glycemic control. Method: A cross section hospital based study. The pattern of diabetic neuropathy was determined by nerve conductive 

velocity (NCV) test, level of vitamin b12 was assayed among the study population and the glycemic control was determined according to Hba1c 

level. Results: A total of thirty three patients were enrolled in these study twenty one females and twelve males. The age ranged between 79 and 

34 with the mean (SD) of 57 of these 17 (51.5%) used oral hypoglycemic agents and 16 (48.5%) were using insulin. HbAc1 more than 7 was 

found in 28 (84.8%) of the patients reflecting poor control. The nerve conduction study testing revealed that sensory axonal demyelination 

6(18.2%), bilateral neuropathy 8 (24.2%), Right Carpal tunnel syndrome 5(15.2%), Left Carpal tunnel syndrome 0 (00%), mild axonal 

neuropathy 4 (12.1%) and 10 (30.3%) were found to have normal nerve conduction study test. The level of vitamin B12 was found 2(6%) was 

deficiency <180 pg/ml, 12(36.3%) possible deficiency 212 pg/ml-350 pg/ml and 19(57.5%) was >400 pg/ml. Conclusion: It could be concluded 

from this study that there is no association between pattern of peripheral neuropathy and B12 level in type II diabetics. Similarly no relation 

exists between Hb Ac1 level and pattern of peripheral neuropathy.  
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Introduction  

Saudi Arabia has one of the highest rates of diabetes worldwide, 

with an estimated number of 2,065,300 people diagnosed with the 

disease by the end of 2010, which constitutes around 16.8% of the 

population. Nevertheless, the exact number swings taking into 

account figures emerged from different studies. Type 2 diabetic 

patients were around 85.2% of all diabetics. 62.7% of them had 

symptomatic diabetic peripheral neuropathy [1]. 

Diabetic peripheral neuropathy (DPN) is a common 

complication of diabetes that is associated with axonal atrophy, 

demyelination, blunted regenerative potential, and loss of 

peripheral nerve fibers. The development and progression of DPN 

is due in large to hyperglycemia but is also affected by insulin 

deficiency and dyslipidemia. Although numerous biochemical 

mechanisms contribute to DPN, increased oxidative/nitrosative 

stress and mitochondrial dysfunction seem intimately associated 

with nerve dysfunction and diminished regenerative capacity [2]. A 

positive correlation was shown by linear regression charts between 

the grades of nerve conduction defects in asymptomatic diabetic 

neuropathy patients and duration of diabetes, age, BMI, and 

HbA1C [3]. Deficiency of vitamin B6 (PLP, pyridoxine, pyridoxal) 

and vitamin B1 (thiamine) were prevalent in type 2 diabetes. The 

primary stage of nephropathy was associated with more 

pronounced alterations in vitamin B6 metabolism and stronger 

indications of endothelial dysfunction and inflammation [4].  

In fact, vitamin B12 deficiency was documented in 

association with peripheral neuropathy, visual failure with optic 
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atrophy without retinopathy. Diabetic neuropathy was found in 

relation to combined degeneration of the cord [4,5]. 

Good glycemic control was associated with reduced 

neuropathy in both type 1 and type 2 diabetics [5]. 

Vitamin B12 (cobalamin) is necessary for hematopoiesis 

and normal neuronal function. In humans, it is obtained only from 

animal proteins and requires intrinsic factor (IF) for its absorption. 

The body used vitamin B12 stores very economically, reabsorbing 

vitamin B12 from the ileum and returning it to the liver; very little 

is excreted. The amount excreted ranges between 180-914 ng/L [6]. 

Vitamin B12 deficiency was defined as serum concentration of 

<200 pg/dl, borderline deficiency as 200 - 300 pg/dl and >300 

pg/dl as normal. It was found that the level of vitamin B12 

decreased by the use of metformin but it did not affect the 

incidence of neuropathy among diabetics [7]. 

Vitamin B 12 level has been found to correlate with many 

diseases like multiple sclerosis and thyroid hormone deficiency. In 

a disease like peripheral neuropathy in which the etiological factors 

are complex, it’s difficult to attribute the disease to a single culprit. 

Evidence pointed to the role of vitamins B groups in the process. it 

is questionable whether that normalization of B12 level may 

brought improvement. So far the level of vitamin B12 among Saudi 

subjects with type 2 diabetes is not investigated and the exact role 

of vitamin B12 in neuropathy among diabetic's need to be 

determined. 

In the present study, was assessed severity of diabetic 

neuropathy by nerve conductive velocity (NCV) test, level of 

vitamin b12 was assayed among the study population. The 

glycemic control was determined from Hba1c level. 

Materials and methods 

A cross section hospital based study was conducted in King Fahad 

Hospital Neurology Department at Almadinah ALmunararah 

during period from May to August 2018. 

Thirty three type 2 diabetic patients males and females 

were consented to participated in the study. Demographic 

characteristics were gathered using questionnaire. 

Nerve conduction measurement: nerve conduction velocity 

(NCS) test 

Nerve Conduction Studies were done at room temperature of 23 ± 

2 ºC. For all studies the machine used was Keypoint work station 

(Medtronic, France). Simplified nerve conduction studies (NCS) 

protocol was followed [11,12]. 

Assay of vitamin B12: Assay of vitamin B 12 was done at King 

Fahad Hospital laboratory (using the Roche – Cobas e 601-USA). 

The assay was quantitative, values were reported in the range 

between less than 180 to more than 400 ng/ml. Precision was 

determined using Elecsys reagents, pooled human sera and controls 

in a protocol (EP5A2) of the CLSI (Clinical and Laboratory 

Standards Institute. 

Statistics 

Data were entered in computer using SPSS for windows version 19 

for analysis. Frequencies and means were determined using T test. 

A p value of less than 0.05 was significant. Correlations were 

determined using Spearman’s correlation coefficient to compare 

between ranks, the association was strong at 1+ (for positive 

association) and 1- (for negative association).  

Ethics 

The study had ethical approval from the ethical committee at the 

faculty of medicine Taibah University. 

Results 

General characteristics  

The thirty three patients enrolled in this study were twenty one 

females and twelve males. The age ranged between 79 and 34 with 

the mean(SD) of 57 of these 17 (51.5%) used oral hypoglycemic 

agents and 16 (48.5%) were using insulin. HbAc1 more than 7 was 

found in 28 (84.8%) of the patients reflecting poor control. The 

nerve conduction study testing revealed that sensory axonal 

demyelination 6(18.2%), bilateral neuropathy 8 (24.2%), Right 

Carpal tunnel syndrome 5(15.2%), Left Carpal tunnel syndrome 0 

(00%), mild axonal neuropathy 4 (12.1%) and 10 (30.3%) were 

found to have normal nerve conduction study test. The level of 

vitamin B12 was found 2(6%) was deficiency <180 pg/ml, 

12(36.3%) possible deficiency 212 pg/ml-350 pg/ml and 

19(57.5%) was >400 pg/ml.(Table 1) 

Nerve conduction study test (NCST) and Hb Ac1  

The correlation between the ranks of NCST and HbAc1 was done 

along the scale of Spearman correlation coefficient which ranges 

between 1+ and 1- which indicates the strength of association 

between the variables. The results of spearman test were -0.199, - 

0.04, - 0.179, 0.36 and 0.089. there was weak positive association 

between mild axonal neuropathy and HbAc1 other parameters of 

the NCST showed insignificant correlation with the level of 

HBAC1.(Table 2) 

Nerve conduction study test and B12 assay 

The correlation between B12 assay and NCST using Spearman’s 

correlation coefficient revealed a positive weak correlation 

between sensory axonal demyelination and B12 level that means it 

increases with increase in B12 level. 

Also a negative weak correlation was found between right 

carpal tunnel syndrome and B12 assay (Spearman’s - 0.346) that 

means carpal tunnel syndrome decreases with decrease in B12 

level (Table 3). 

Table 1: Shows the characteristics of the study population (n = 33) 
 

Variable  
Frequency  

N = 31 

Percent % 

 

Sex 
Male 12 36.4% 

Female 21 63.6% 
 

Hypoglycemic therapy 
Oral 17 51.5% 

Insulin 16 48.5% 
 

Previous operation 
Yes 8 24.2% 

No 25 75.8% 
 

HBa1c 
>7 28 84.8% 

< or = 7 5 15.2% 
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Nerve conduction testing(NCS) 

Sensory Axonal Demyelinating 6 18.2% 

Bilateral Neuropathy 8 24.2% 

Right Carpal tunnel syndrome 5 15.2% 

Left Carpal tunnel syndrome 0 0.0% 

Mild Axonal Neuropathy 4 12.1% 

Normal 10 30.3% 

 

B12 assay 

deficiency <180 pg/ml 2 6 % 

possible deficiency 212 pg/ml-350 pg/ml  22 36.3 % 

>400 pg/ml 19 57.5 % 
 

Table 2: Shows the correlation between HBA1C level and pattern of peripheral neuropathy determined by NCST. 

 HBa1c Total Spearman test 

>7 < or = 7 

NCS Sensory Axonal Demylinating N 6 0 6 0.199 

Bilateral Neuropathy N 7 1 8 0.04 

Right Carpal tunnel syndrome N 5 0 5 0.179 

Mild Axonal Neuropathy N 2 2 4 0.36 

Normal N 8 2 10 0.089 

Total N 28 5 33 0.223 
 

Table 3: Shows the correlation between B12 deficiency and pattern of neuropathy determined by NCST 

 vitb12 Total  

Correlation 

Test 
deficient 

<180 pg/ml 

possible deficient 

212-350 pg/ml 

> 400 

NCS Sensory Axonal Demylinating N 0 0 6 6 0.397 

Bilateral Neuropathy N 0 2 6 8 0.213 

Right Carpal tunnel syndrome N 1 3 1 5 0.346 

Mild Axonal Neuropathy N 0 1 3 4 0.140 

Normal N 1 6 3 10 0.361 

Total N 2 12 19 33 0.496 

 

Discussion 

Peripheral neuropathy is a common complication of DM, with 

impairment of quality of life and high morbidity. The 

determination of modifiable risk factors improves life quality. The 

population assessed in this study showed both bad control as 

indicated by HbAc1 (> 7 in 84%) and B12 deficiency (42%). 

Leihsear et al. found vitamin B12 deficiency in 17.1% of 

old adults without diabetes, they took lower cut off point(less than 

260 pmol/L) and measured MMA (methyl malonic acid) which is 

more sensitive parameter of B12 deficiency. They correlated B12 

defiency with PN. Their finding were not in agreement with our 

findings in term of no association was found between PN and B12 

defiency. 

NCVT is sensitive indicator of demyelination and no 

assessment of sensory function was included in our study. The 

results are applicable to motor neuropathy. It is more this hospital-

based study found a considerable prevalence of PN among 

uncontrolled diabetic patients (84.8%) In other hospital based study 

show (29.7%) of type 2 diabetic patients complain of PN. 

Mathew and co-workers found that 22% DM type 2 

patients have B12 deficiency [12] and another one poor B12 

(deficient B12 status and low serum B12) is associated with worse 

sensory and motor peripheral nerve function. Nerve function 

impairments may lead to physical function declines and disability 

in elderly [13]. 

Our findings showed that 6.1% of peripheral neuropathy 

patients had B12 defiency and vitamin B12 has a statistically 

significant negative relationship with the severity and class of 

diabetic neuropathy  

Previous studies have demonstrated that supplemental 

vitamin B12 improved somatic and autonomic symptoms of 

diabetic neuropathy [23]. Treating, B12 deficiency in those patients 

with neuropathy may lead to improved clinical outcomes. 

This study did not address the previous use of B12 vitamin 

supplementation that would affected the values of B12 assay.it 

focused on the current severity of the disease versus the current 

B12 status. 

Limitations of this study include the small sample size and 

non- inclusion of matched controls for each type of peripheral 

neuropathy. Sensory nerve function was not assessed. 

Conclusion 

It could be concluded from this study that there is no relation 

between pattern of peripheral neuropthay and B12 level in type II 

diabetics. Similarly no relation exists between Hb Ac1 level and 

pattern of peripheral neuropathy. 

Ethics approval and consent to participate 

Ethics approval and consent taken from Taibah University  

List of abbreviations 

Diabetic peripheral neuropathy (DPN) 

Body mass index (BMI) 

Intrinsic factor (IF) 

Nerve conductive velocity (NCV) 

Clinical and Laboratory Standards Institute.(CLSI) 

MMA (methyl malonic acid) 

Data Availability 

A data availability statement is from files and data base at king 

Fahad Hospital at Madina 
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