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ABSTRACT

Objective: The primary aim of this study was to evaluate the relation between neuropathy
and diabetic nephropathy in patients. Methods: This is a cross-sectional study performed in 37
patients with diabetes. The UAE level is based on the albumin (ug)/creatinine (mg) ratio (ACR)
measured in a random urine specimen. The NCSs were performed with standard
electromyography (EMG) equipment provided by major manufacturer (Neuro-MEP-Micro of
Neurosoft Company). Involved peripheral motor nerves are the median, ulnar, peroneal, and
tibial nerve. Involved peripheral sensory nerves are the median, radial, ulnar, and superficial
peroneal nerve. Results: After the study, we identified a significant negative correlation
between level of UAE and action potential (AP), and between level of UAE and nerve
conduction velocity (NCV) of motor nerves (R =-0.33 to R = - 0.65, p < 0.05). We also found a
significant negative correlation between level of UAE and NCV ((R=-0.36to R =-0.48, p <
0.05), and a significant positive correlation between level of UAE and DSL (R = 0.37 to R =
0.74, p < 0.05) of sensory nerves. Conclusion: Our results suggested that the presence of
microvascular diabetic complications are simultaneous, and the earliest presence is the DPN,
especially abnormal NCS parameters.

Keywords: diabetic peripheral neuropathy (DPN), action potential (AP), nerve conduction
velocity (NCV), diabetic kidney disease (DKD).

1. INTRODUCTION United States [1], [3], [4], [5]. The incidence of

Diabetic kidney disease (DKD) is the most diabetes worldwide is increasing, with an

common cause of end-stage renal disease
(ESRD), causing 45% of incident cases
required renal replacement therapy in the 2], [6], [8], [9], [S]. Several studies suggested
that, there may be a relationship between

estimated prevalence of 380 million by 2025,
hence the incidence of DKD is also increasing
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As known, DPN is a common complication

estimates vary widely, most likely depending
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on differences in patient selection, neuropathy
definition, and methods of assessment. The
routine evaluation of DPN is based on patient
symptoms and a physical examination, which
may the
monofilament and the 128-hertz tuning fork

include Semmes-Weinstein
[11], [15]. However, nerve conduction studies
(NCS) are the most sensitive and specific
DPN detection method [6], [8], [10]. Their use
is recommended for quantitative confirmation
DPN
assessment to NCS has the potential for early

in clinical practice. Expanded
diagnosis and improved outcomes.

The earliest presence of impairment of
kidney function in diabetic patients is a urinary
albumin excretion (UAE), microalbuminuria or
macroalbuminuria [1], [2], and the major
expression of DPN in NCS is a prolongation in
distal latency and a reduction in nerve
conduction velocity caused by axon damages
[11], [14]. The primary aim of this study was to
evaluate the relation between neuropathy and

diabetic nephropathy in patients
2. METHODS

2.1. Subjects

Patients with  diabetes
according to Standards of Medical Care 2019

(American Diabetes Association) [1].

diagnosed

o Fasting plasma glucose 2126 mg/dL
(7.0 mmol/L). Fasting is defined as
no caloric intake for at least 8 hours.

e Or 2-h plasma glucose 2200 mg/dL
(11.1 mmol/L) during OGTT. The
test should be performed as
described by the WHO, using a
glucose load containing the

of 75-g anhydrous
glucose dissolved in water.

e Or A1C 26.5% (48 mmol/mol). The

equivalent
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test should be performed in a
laboratory using a method that is
NGSP certified and standardized to
the DCCT assay.

o Or
symptoms of hyperglycemia or
hyperglycemic crisis, a random
plasma glucose 2200 mg/dL (11.1

In a patient with classic

mmol/L).
In the absence of unequivocal
hyperglycemia, diagnosis requires two

abnormal test results from the same sample
or in two separate test samples.

Total patients in this study were 37
outpatients with diabetes (17 men and 20
women; mean + SD age 61.7 + 11.4 years
and duration of diabetes 7.5 + 5.8 years)

2.2. Methods

- The cross-sectional study was performed
in 37 outpatients at the Nephrology Department
of HCMC University Medical Center.

- The UAE level is based on the albumin
(ug)/creatinine (mg) ratio (ACR) measured in
a random urine specimen. Microalbuminuria is
defined as the ACR between 30 and 300
pg/mg; macroalbuminuriais defined as the
ACR over 300 pg/mg [2].

- The NCSs were performed with standard
electromyography (EMG) equipment provided
by major manufacturer (Neuro-MEP-Micro of
Neurosoft Company). Examinations were
performed by trained electrophysiologists with
extensive experience in recording and
interpreting clinical data. Involved peripheral
motor nerves are the median, ulnar, peroneal,
and tibial

included

nerve-parameters  evaluated
the compound muscle action
potential (AP) and motor nerve conduction
velocity. Involved peripheral sensory nerves

are the median, radial, ulnar, and superficial



Vietnam Journal of Physiology 24(2), 6/2020

ISSN: 1859 - 2376

evaluated
included the distal sensory latency (DSL) and
sensory nerve conduction velocity [3].

peroneal nerve -parameters

The normal range of nerve conduction
parameters are from Preston and Shapiro
[16], is shown in the table 2.1:

Table 2.1. The normal values of nerve conductionMotor nerve

Motor Normal

nerve range
Median AP 24 v
NCV 249 m/s

Ulnar AP 27 uv
NCV 249 m/s

Tibial AP 24 v
NCV 241 m/s

Peroneal AP 22V
NCV 244 m/s

2.3. Data Analysis

Statistical analyses were performed with
Stata software (version 10; Stata Corp,
College Station, TX). To evaluate the
correlation  between  peripheral NCS
parameters and UAE level, we use Spearman
rank correlation (R). Correlation coefficient
values below 0.3 are considered to be weak;
0.3-0.7 are moderate; >0.7 are strong. A p-
value less than 0.05 (typically < 0.05) is
statistically significant.

2.3. Ethical Research

All patient information is secure. All patients
were taken part volunteer and agreement, not
was obligatory. The patients were explained
the content of the study, the benefits and the
risks which they could to meet.

3. RESULTS AND DISCUSSION

Table 3.1 summarizes the data of the
study participants. In this study, there were
23 patients with diabetic nephropathy
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Sensory Normal
nerve range
Median DSL 220 v

NCV 250 m/s
Ulnar DSL 217 yV
NCV 250 m/s
Radial DSL 215 uVv
NCV =50 m/s
Superficial DSL >6 v
Peroneal
NCV 240 m/s

(62.2%). Of which, 12 subjects are shown with
microalbuminuria (32.5%) and 11 subjects are
shown with macroalbuminuria (29.7%). Rate
of patients with UAE in the group with duration
of diabetes more than 5 years is higher than
the group with duration of diabetes less than 5
years (p < 0.05). In addition, we identified a
significant moderate positive correlation
between duration of diabetes and level of
UAE with correlation coefficient R = 0.35, p <
0.05. This result from our study was similar to
result in the study of Diep Thi Thanh Binh et
al. [5], in which rate of diabetes patients with
microalbuminuria is 33.7% and the correlation
between duration of diabetes and level of
urinary protein excretion is R? = 0.53 (type 1),
R? = 0.04 (type 2). In this study, we not
differentiate type 1 or type 2 diabetes.

The correlation between peripheral NCS
parameters and UAE level in diabetic patients
are showed in Table 3.2a and Table 3.2b.
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Table 3.1. The UAE opand duration of diabetes of participants.

UAE Level Duration of diabetes Total
< 5 years 5-10 years > 10 years
Negative 9 3 2 14 (37.8%)
Microalbuminuria 5 2 5 12 (32.5%)
Macroalbuminuria 2 2 7 11 (29.7%)

Table 3.2a. The correlation between motor NCS parameters and UAE.

Nerve Characteristic Side R p
L -0.30 0.07
AP
R -0.36 <0.05
Median
L —-0.44 <0.01
NCV
R -0.40 <0.05
L -0.02 0.93
AP
R -0.08 0.65
Ulnar
L -0.55 < 0.001
NCV
R —-0.53 < 0.001
L -0.36 <0.05
AP
R -0.41 <0.05
Tibial
L -0.65 < 0.001
NCV
R -0.48 <0.01
L -0.33 <0.05
AP
R -0.31 0.06
Peroneal
L -0.59 <0.001
NCV
R -0.38 <0.05

Our results identified a moderately up to
strongly  significant negative correlation
(correlation coefficient R = -0.33 to R = - 0.65,
p < 0.05) between level of UAE and AP,and
between level of UAE and NCV of motor
nerves. The strongest degree is belong to the
correlation between level of UAE and NCV of
tibial nerve (R = - 0.65, p < 0.001), and
peroneal nerve (R =-0.59, p < 0.001).

This
significant negative correlation (R = -0.36 to R
= - 0.48, p < 0.05) between level of UAE and
NCV of sensory nerves. The strongest degree
is belong to the correlation between level of
UAE and NCV of superficial peroneal nerve
(R = - 048, p < 0.01). In addition, we
identified a moderately up to strongly
significant positive correlation (R =0.37toR =

result also found a moderately
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Table 3.3b. The sensory NCSop parameters in three groups UAE

Median Superficial Peroneal
RS SR DSL (ms) NCV (m/s) DSL (ms) NCV (m/s)
Negative 3.35%1.01 4420+ 12.25 240+0.72 55.77 £ 12.4
Microalbuminuria 3.08+0.77 48.03 £ 9.95 295+ 0.88 46.30 £ 11.51
Macroalbuminuria 3.46 £ 0.76 42.04 £ 8.29 3.12+0.83 42.23 +11.33

In this cross-sectional study performed in
37 patients with diabetes, we identified a
significant negative correlation between level
of UAE and AP,NCV of motor nerves. We also
found a significant negative correlation
between level of UAE and NCV, and a
significant positive correlation between level
of UAE and DSL of sensory nerves.

4. CONCLUSION

In summary, from this cross-sectional
study, we identified a significant negative
correlation between level of UAE and action
potential (AP), and between level of UAE and
nerve conduction velocity (NCV) of motor
nerves (R=-0.33to R =-0.65, p <0.05). We
also found a significant negative correlation
between level of UAE and NCV ((R=-0.36 to
R =-0.48, p < 0.05), and a significant positive
correlation between level of UAE and DSL (R
= 0.37 to R = 0.74, p < 0.05) of sensory
nerves. The results of this study suggested
that the presence of microvascular diabetic
complications are simultaneous, in which the
earliest presence is the DPN, especially
abnormal NCS parameters. The presence of
DPN may be a recommendation for the
endocrinologist and nephrologist in early
detection and treatment of DKD. Thus,
NCS should be a
screened for microvascular complications in

peripheral routinely

diabetic patients.
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TOM TAT

S TUONG QUAN GI’A DAN TRUYEN THAN KINH NGOAI BIEN VOI MUC
PO TIEU DAM TREN BENH NHAN DAl THAO BUONG

Lé Qudc Tuan, Tran Vii Hoang Dwong, Nguyén Thi Lé,
Nguyén Thj Bich Dao, Vii Quang Huy
Trwong Dai Hoc Y Dwoc Tp. HCM

Muc tiéu: Muc dich chinh cta nghién ciru Ia danh gia méi lién quan gitra bénh Iy than kinh
va bénh ly than do dai thdo dudng. Phwong phép: Nghién ctu cdt ngang dugc thyc hién trén
37 bénh nhéan mac bénh dai thdo duong. Mirc do tiéu dam duoc do lwdng theo ty 16 ACR
(albumin/ creatinine) trong mau nuéc tiéu ngéu nhién. Céc chi sé dan truyén thén kinh dwoc thu
thap tr may do dién co (EMG) Neuro-MEP-Micro. Cac day than kinh van déng ngoai bién dugc
khéo sat bao gébm day gitta, quay, chay va mac séu. C4c day thén kinh cdm giéc ngoai bién
duwoc khdo sat bao gém day gilra, tru, quay va mac néng. Két qua: Chung t6i da xéc dinh duoc
mobi twong quan nghich ¢ y nghia gitra mirc do tiéu dam véi bién dé dién thé dong (AP) va gitra
murc do tiéu dam véi téc do dan truyén (NCV) cta céc day than kinh van dong (R = - 0,33 dén R
= - 0,65, p <0,05). Ching t6i ciing tim thdy méi tueong quan nghjch c6 y nghia gitra mirc dé tiéu
dam véi toc do dan truyén cam giac (R = - 0,36 dén R = - 0,48, p <0,05) va méi twong quan
thuén c6 y nghia gitra mirc dé tiéu dam véi thoi gian tiém cam giac ngoai vi (DSL) (R = 0,37 dén
R = 0,74, p <0,05). Két luan: Két qua cta chung t6i cho thay sw xuét hién cda céc bién chirng
mach méu nhé gan nhw la dong thoi, trong dé sém nhét Ia bénh ly than kinh ngoai bién véi sw
bét thuong cda céc chi s6 dan truyén cam giéc.

Tir khéa: bénh ly thén kinh ngoai bién do dai thdo dwong (DPN), dién thé dong (AP), van
téc dan truyén than kinh (NCV), bénh ly than do déi théo dudng (DKD)
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