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Introduction
Peripheral diabetic neuropathy (PDN) is a somatic and, or also, 

autonomic neuropathy exclusively attributed to diabetes mellitus (DM). 
Symmetric distally type is the most common and affects about 50% of 
patients with diabetes as reported by Cornblath [1] and Feldman [2]. 

PDN has a multifactorial pathogenesis with different biochemical 
mechanisms, such as increased oxidative stress, neuro-inflammation, 
reduced peripheral perfusion and subsequent inter-neuronal hypoxia. 
Al-Ani [3]. 

In Eurodiab Study, Elliot et al. [4] found that total cholesterol, 
HDL-C, LDL-C and triglycerides were associated with the PDN. Besides, 
triglycerides were shown as an independent risk factor for PDN.

Padilla et al. [5] observed that Schwann cells exposed to saturated 
fatty acid associated with palmitic acid at high glucose concentrations 
had a greater degree of apoptosis.

Goals

To evaluate the influence of cholesterol, triglycerides and statin use 
in a clinical score of peripheral neuropathy in patients with diabetes 
mellitus.

Methodology
The study included patients with DM with or without previous 

diagnosis of PDN, attended in Getulio Vargas University Hospital 
(HUGV), from Federal University of Amazonas (UFAM) in the city 
of Manaus, Brazil. Exclusion criteria were: bearers of other diseases or 
users of medications that cause symptoms of peripheral neuropathy; 
children under 18 years of age; pregnant women; and patients who 
could not participate in the study. Lipid profile was measured by 
commercial tests in laboratories routinely used in clinical practice. 
There was no interference of research or researchers on the required 
exams. Brazilian Society of Cardiology guidelines recommended lipid 
levels were considered for both the diagnosis and follow-up of patients. 

“Michigan Neuropathy Screening Instrument” (MNSI) evaluates 

pain, numbness, temperature sensitivity, asthenia and signs relevant 
to peripheral vascular disease. The questionnaire is then followed by 
a brief clinical examination involving: inspection of feet deformities, 
calluses, dry skin, infection or ulceration; evaluation of vibration sense 
in the back of the hallux and Achilles reflexes. PDN was diagnosed when 
the patient carrier had clinical score >2 on MNSI Feldman et al. [2]. As 
Abbott et al. [6], only the clinical component of the “Michigan Diabetic 
Neuropathy Score” (MDNS) score was used to quantify the diabetic 
neuropathy in this study. The clinical MDNS component consists of 
the evaluation of vibration, painful and superficial tactile sensitivities 
measured with a 128 Hz tuning fork, a stick and the monofilament 10 
g (Semmes-Weinstein), respectively. Subjects who scored 7 or more 
on this component of the MDNS were considered as having PDN 
Feldman et al. [2].

The study protocol was approved by the local ethics committee, 
and informed consent was obtained from all participants. 

Results
From August 2013 to June 2015, 90 patients with diabetes mellitus 

(DM) were evaluated. Of these, 95.6% had a diagnosis of type 2 DM, 
66.7% were female, mean age was 56.2 ± 12.8 years-old and mean time 
of diabetes diagnosis was 11.5 ± 9.5 years.  According to MDNS clinical 
component, 20 (22.2%) patients had PDN. These patients, compared 
to those patients who did not have PDN, had more time of diabetes 
diagnosis (16.2 ± 11.3 vs. 10.2 ± 8.6 years), more stroke (15 vs. 3%), more 
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insulin use (75.0 vs. 48.6%). They presented also higher serum urea 
levels: patients without PDN had 30mg/dl (24,3-44,0), while those with 
PDN had 40,0 (34,5-51,0). The clinical and laboratory characteristics 
of patients can be seen in Table 1. There were no differences between 
patients with and without PDN in relation to age, retinopathy, 
nephropathy previous diagnosis, coronary heart disease, glycated 

hemoglobin, serum creatinine or statin use. No association was found 
between PDN and cholesterol (r=0.1297, p=NS) or triglyceride levels 
(r=0.0315, p=NS). But, a positive correlation was found between serum 
urea levels and MDNS (r=0.2957, p<0,01). However, when considering 
only the 65 (72.2%) patients with serum urea below 50 mg/dl, there was 
a positive correlation between total cholesterol and MDNS (r=0.2580, 
p<0.05) and between triglycerides and MDNS (r=0.2585, p<0.05) how 
it can be seen in Figures 1 and 2 respectively.

Conclusion 
Patients with high urea showed abnormalities in peripheral diabetic 

neuropathy scores. This variable should therefore be considered in both 
the clinical evaluation of patients with diabetes mellitus and scientific 
research on diabetic neuropathy. There is a weak, but significant 
correlation between plasma levels of total cholesterol and triglycerides 
and diabetic peripheral neuropathy score, which can be detected after 
the exclusion of patients with high urea levels. Diabetic patients with 
high cholesterol and triglycerides levels should therefore be considered 
at higher risk for peripheral neuropathy.

Acknowledgement

This research was funded by the National Counsel of Technological and 
Scientific Development - CNPq - and Fundação de Amparo à Pesquisa do Estado 
do Amazonas – FAPEAM - scholarships.

References

1. Cornblath DR (2004) Diabetic neuropathy: Diagnostic methods. Adv Stud Med 
4: S650-S661.

2. Feldman EL (2014) Epidemiology and classification of diabetic neuropathy. Up-
to-date.

3. Al-Ani FS, Al-Nimer MS, Ali FS (2011) Dyslipidemia as a contributory factor 
in ethipatogenesis of diabetic neuropathy. Indian J Endocrinol Metabol 15: 
110-114.

4. Elliott J, Tesfaye S, Chaturvedi N, Gandhi RA, Stevens LK, et al. (2009) 
Large fiber dysfunction in diabetic peripheral neuropathy is predicted by 
cardiovascular risk factors. Diabetes care 32: 1896-1900.

Variants No Neuropathy According MDNS N=70 Neuropathy According MDNS N=200 P
Gender (male/female) 25/45 5/15 NS

Age (years old) 55.8 ± 12.2 57.5 ± 14.8 NS
Time of diagnosis of Diabetes (years) 10.2 ± 8.6 16.2 ± 11.3 <0.05

Retinopathy (%) 17.1 30.0 NS
Nephropathy (%) 12.9 25.0 NS

Coronary artery disease (%) 11.4 10.0 NS
Stroke (%) 2.9 15.0 <0.05

Peripheral vascular disease (%) 7.1 5.0 NS
Diabetic Neuropathy ** (%) 5.7 15.0 NS

Statin (%) 54.3 65.0 NS
Fibrate (%) 4.3 0.0 NS

Sulphonyl urea (%) 32.9 25.0 NS
Metformin (%) 61.4 55.0 NS

Insulin (%) 48.6 75.0 <0.05
Corrected HbA1c (%) 6.9 ± 1.9 7.8 ± 2.2 NS

Urea (mg/di) 33.2(24.3-44.0) 40.0(34.5-51.0) <0.05
Creatinine (mg/di) 0.9(0.7-1.3) 1.1(0.9-1.4) NS

Total cholesterol (mg/di) 193.4±53.5 203.1±58.2 NS
HDL-c (mg/di) 46.6 ± 15.9 40.4 ± 11.8 NS
LDL-c (mg/dl) 97.5(69.0-137.3) 108.0(94.0-148.8) NS

Triglycerides (mg/di) 151.0(99.8-230.8) 235.5(127.8-299.3) NS

Table 1: Clinical and laboratory characteristics of patients.

Figure 1: Positive correlation between total cholesterol (urea) and MDNS 
(r=0.2580, p<0.05).

Figure 2: Positive correlation between triglycerides and MDNS (r=0.2585, 
p<0.05).

http://www.jhasim.com/files/articlefiles/pdf/XASIM_Issue_4_8Ap650_661.pdf
http://www.jhasim.com/files/articlefiles/pdf/XASIM_Issue_4_8Ap650_661.pdf
http://www.uptodate.com/contents/epidemiology-and-classification-of-diabetic-neuropathy
http://www.uptodate.com/contents/epidemiology-and-classification-of-diabetic-neuropathy
doi: 10.4103/2230-8210.81940.
doi: 10.4103/2230-8210.81940.
doi: 10.4103/2230-8210.81940.
http://care.diabetesjournals.org/content/32/10/1896.long
http://care.diabetesjournals.org/content/32/10/1896.long
http://care.diabetesjournals.org/content/32/10/1896.long


Citation: Aguiar PCM, Coletta MVD, de Souza JJS (2016) The Association of Dyslipidemia and Peripheral Diabetic Neuropathy: The Influence of 
Urea. Diabetes Case Rep 1: 109. doi: 10.4172/2572-5629.1000109

Page 3 of 3

Volume 1 • Issue 2 • 10000109
Diabetes Case Rep, an open access journal
ISSN: 2572-5629

5. Padilla A, Descoberth M, Almeyda Al, Payne K, De-Leon M (2011)
Hyperglycemia magnifies Schwann cell dysfunction and cell death triggered by 
PA-induced lipotoxicity. Brain Res 1370: 64-79.

6. Abbott CA, Vileikyte L, Williamson S, Carrington Al, Boulton AJ (1998)
Multicenter study of the incidence of and predictive risk factors for diabetic
neuropathic foot ulceration. Diabetes Care 21: 1071-1075.

http://care.diabetesjournals.org/content/diacare/21/7/1071.full.pdf
http://care.diabetesjournals.org/content/diacare/21/7/1071.full.pdf
http://care.diabetesjournals.org/content/diacare/21/7/1071.full.pdf

	Title
	Corresponding author
	Abstract
	Keywords
	Introduction
	Goals

	Methodology
	Results
	Acknowledgement
	Conclusion
	Table 1
	Figure 1
	Figure 2
	References

