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ABSTRACT
Background: The N-terminal pro brain natriuretic peptide (Nt-proBNP) is a marker of cardiac dysfunction. This study aimed to detect the association of
natural pro brain natruritic peptide with renal impairment parameters in Egyptian type 2 in diabetic patients with microangiopathy.
Methods: we evaluated the Nt-proBNP levels 94 type 2 diabetic patients with and without microangiopathy and correlate them with various patients physical
and biochemical parameters.
Results: Nt-proBNP levels were signi icantly correlated with renal impairment parameters.
Conclusions: Nt-proBNP levels assessment in diabetic patients with microangiopathy may have an important role in detecting early stage of diabetic
nephropathy so that enable prevention of its development and progression.
Keywords: Type 2 Diabetes Mellitus, Nt-proBNP, and Nephropathy.

Introduction

neuropathy. In the multinational A1chieve study, a large global study,
based on nearly 68,000 type 2 diabetics, microvascular complications
accounted for about half the total number of complications [2].

Diabetes mellitus (DM) is a group of metabolic diseases
characterized by hyperglycemia resulting from defect in insulin
secretion, insulin action or both. It is an important cause of morbidity
and mortality worldwide [1].

Diagnostic and prognostic values of B-type natriuretic peptides
(BNP) and N-terminal fragment brain natriuretic peptides (NTpro-BNP) BNP was initially discovered in the porcine brain, but
the largest concentrations are found in the heart [3]. BNP is mainly
synthesized and secreted by cardiomyocytes of left ventricle (LV) in
response to stretched cardiomyocytes by pressure overload or volume
expansion of the ventricle.

Complications of diabetes contribute greatly to the increased
mortality and morbidity associated with this disease. Diabetic
complications are divided into two main categories: macrovascular
complications, including heart disease and stroke, and microvascular
complications, which include retinopathy, nephropathy, and
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Other direct and indirect stimuli may include ischemia/
reperfusion injury, inflammation, hormones such as catecholamines,
aldosterone and growth factors of transforming growth factor
superfamily. Recently, subclinical abnormalities in cardiac structure
have been associated with longitudinal kidney function decline
indicating a close relationship of two organs, i.e., cardio-renal
continuum [4]. The aim of this study is to detect the association of
natural pro brain natruritic peptide with renal impairment parameters
in type 2 in diabetic patients with microangiopathy.

17.32 mg/mmol, urine albumin was 20.57 ± 22.94 mg/hr, hs-CRP was
2.52 ± 0.99 mg/L and finally the mean of NT-proBNP level was 67.56
±12.14 pg/mL, of On comparing both sexes, there was no statistical
significant difference of serum Human N-terminal pro-brain
natriuretic peptide (NT-proBNP) levels. Correlation of NT-proBNP
level with various parameters are shown in (Table 1):
Table 1: Correlations between Serum Human N-terminal pro-brain natriuretic
peptide (NT-proBNP) and other parameters in the study subjects.
NT-proBNP

Variables

Materials and Methods
This study took place at diabetes outpatient clinic of Ismailia
General Hospital. Patients attended the outpatient clinic for treatment
or follow up of type 2 diabetes were eligible for the study. Cases
subjects of the study were selected randomly, based on inclusion
criteria that included age range 50-60 years with history of type 2
diabetes on oral hypoglycemic drugs of more than ten years duration.

R

P

Age (years)

0.297238

<0.01

BMI(kg/m2)

0.171792

<0.05

FBG (mg/dL)

0.631393

<0.01

Hb A1c (%)

0.727989

<0.01

ACR (mg/mmol)

0.663331

<0.01

Creatinine (mg/dL)

0.51904

<0.01

Albumin/urine (mg/hr)

0.304031

<0.01

0.6678

<0.01

The biochemical study was done in the laboratory department.
The study was approved by institutional ethical committee board.

CRP

The study subjects were further sub-classified according to
the presence of evidence of nephropathy as diagnosed by the renal
function tests into diabetic and diabetic with microangiopathy (Table
2).

Patient selection
This study was conducted on ninety four (94), type 2 diabetic
patients, aged more than 60 years both males and females with
duration of diabetes over 10 years, 28 males and 66 females, patients
known to have heart or renal failure (on dialysis) were excluded from
the study.

The cut off value of the NT-proBNP levels for differentiation
between the diabetic patients and the diabetic patients with
microangiopathy was 75pg/mL (Figure 1).

All patients were subjected to clinical history taking, clinical
examination: Measurement of BMI (weight in Kg/ height in meter2)
[5], blood pressure measurement.

Table 2:
Subgroup

Laboratory investigations
Urine albumin was measured by latex turbidimetry method [6]
and urine creatinine was measured by Jaffe’s kinetic method [7].
Albumin / Creatinine ratio (ACR) was calculated by dividing albumin
concentration in milligrams by creatinine concentration in mmol [8].
Blood samples were drawn and following tests were done: Fasting
blood glucose (FBG) level by colorimetric method [9], Hb A1C
[10], albumin [11], creatinine [12] and high sensitivity C-rective
protein (hs-CRP) levels [13]. Serum Human N-terminal pro-brain
natriuretic peptide (NT-proBNP) was analyzed by ELISA Kit from
the manufacturing company (Sun Red, Gentaur, Belgium).

N

Percentage

Diabetic

19

79.79%

Diabetic with microangiopathy

75

20.21%

NT_PRO_BNP
100
80

Statistical analysis

60

Data was tabulated and introduced into a PC using SPSS 15.0.1.
Mean, standard deviation, median, minimum and maximum values
for numerical data and frequency and percentage for non-numerical
data were calculated.

Sensitivity: 57.9
Specificity: 88.0
Criterion: >75

40
20

Student t-test was used to assess the statistical signiﬁcance of the
difference between 2 means of 2 independent groups. Chi-square test
was used for the relation between two qualitative variables. Pearson’s
Product correlation coefficient was used to evaluate the linear
association between 2 quantitative variables. P-value: p>0.05: Not
signiﬁcant, p<0.05: Signiﬁcant, p<0.01: Highly signiﬁcant.

AUC = 0.750
P < 0.001

0
0

20

40
60
80
100-Specificity

100

Results
Figure 1: ROC curves evaluation of Serum Human NT-proBNP levels in diabetic
and diabetic with micrangiopathy patients.

The mean FBG was 182.22 ±69.43 mg/dL, HbA1c was 7.76 ±
1.16 %, serum creatinine was 1.4 ± 0.87 mg/dL, ACR was 41.76 ±
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Discussion

NT-proBNP was positively associated with inflammatory
biomarkers. Our results confirm the conclusion of a previous study
by Jensen et al. that suggested a positive relationship between NTproBNP and inflammatory markers including CRP in European
(Swedish) men and woman [28]. Therefore, our results suggest that a
potential low-grade inflammatory state that may predispose them to
development of subclinical cardiac strain and future cardiovascular ev
ents.

Diabetes is associated with an increased risk of microvascular
and macrovascular disease. B-type natriuretic peptide (BNP) and the
N-terminal part of the precursor molecule proBNP (NT-proBNP), in
particular, are established biomarkers of cardiovascular (CV) stress in
diabetic patients [14].
Increased secretion of BNP and Nt-proBNP occurs mainly
with increased tension in the ventricular walls, decreased oxygen
supply, acute myocardial infarction, chronic cardiac heart failure,
and in hypertrophy of the heart [15]. This study was conducted to
reveal the association of natural pro brain natruritic peptide with
renal impairment parameters in type 2 in diabetic patients with
microangiopathy.

C-reactive protein (CRP) is synthesized by the liver and has been
shown to be a sensitive and systemic biomarker of inflammation.
However, the lack of concordance between the effect of CRP
genotypes and CRP levels on T2D risks argues against a causal role of
CRP in the etiology of this disease. Otherwise, it could be a marker of
hyperglycaemia in the pathway of T2DM and the associated systemic
inflammatory process [29-32].

This study showed no significant difference between both sexes
in serum Human N-terminal pro-brain natriuretic peptide (NTproBNP) levels, that was in agreement with other studies [16] and
discordant with previous studies [17, 18]. However, those study
subjects suffered from chronic cardiac complications. In this study,
levels of NT-proBNP were correlated with the various studied
parameters, NT-proBNP level increased with age, in concordance
with Vasilkova et al (2017) study which confirmed this positive
correlation [19]. Furthermore, NT-proBNP levels was positively
correlated with BMI.

Our results demonstrated that serum NT-proBNP levels
significantly positively correlated with ACR, serum creatinine and urine
albumin. NT-proBNP has consistently been found to be associated
with impaired renal function indicators as shown in previous studies
[33].
Only a limited portion of the literature is available on the
predictive properties of NTproBNP in renal disease progression,
and, to the best of our knowledge, very few of these studies were
performed exclusively in patients with diabetes who had impaired
renal function [34]. Previously, in a large cohort of elderly (mainly
nondiabetic) patients in the Cardiovascular Health Study [35],
NTproBNP was associated with rapid renal function decline and
onset of CKD. Furthermore, BNP and NTproBNP were found to
predict the progression of nondiabetic CKD in patients with mild to
moderate nondiabetic kidney disease [36].

The true implications of NT-proBNP in clinical practice were
typically influenced by confounders, such as age, sex, diabetes, and
renal function. Recently, a study showed that BMI was inversely
associated with BNP/NT-proBNP levels [20]. Some of the possible
explanations for this phenomenon include an increase in the
clearance of natriuretic peptide by the C-type natriuretic peptide
receptor, impairment of the natriuretic peptide response termed
“natriuretic peptide handicap”, and compromised detection of NTproBNP in obese individuals.

In this study the prevalence of nephropathy among the diabetic
patients were found to be 20.21%. This result is partially comparable
with the linear relationship between microvascular complications
and duration of disease was established by the authors where they
documented the presence of microvasculopathy across different age
groups in their study in 25–40% of diabetic patients aged >25 years
with more than 5 years duration of diabetes.

However, some of these hypotheses have been contradicted [21].
Therefore, the exact mechanism underlying the association between
NPs and obesity remains elusive. A previous study proposed a
bidirectional relationship between BNP and adiposity because BNP
has been shown to cause lipolysis via A-type natriuretic peptide
receptor [22]. Additionally, Li et al. (2014) recently suggested that
increased body fat were associated with increases in plasma NP levels
in obese type 2 diabetic patients [23]. Our finding that NT-proBNP
levels increase with the higher BMI supports this hypothesis.

Although intensive glycemic control lowers the incidence and
progression of microvascular complications, the morbidity associated
with these complications is still increasing [37, 38].
Some of renal function parameters were evaluated in this
study as serum createnine, albumin, urine albumin, creatinine and
urine albumin creatinine ratio (ACR). Although the 24-hour urine
collection was previously the gold standard for the detection of
microalbuminuria, it has been suggested that screening can be more
simply achieved by a timed urine collection or an early morning
specimen to minimize changes in urine volume that occur during the
day.

In this study, NT-proBNP was significantly correlated with FBG
and HbA1c showing the association between poor glycemic control
and myocardial stress. This is in agreement with previous studies [19,
24].
The reason of association between hyperglycemia and increased
BNP levels is not obvious. Hyperglycemia may induce dysfunction
of cardiomyocytes. Endoplasmic reticulum stress associated with
diabetes leads to cardiomyocytes apoptosis and cardiomyopathy as
well. Diabetic cardiomyopathy is not uncommon leading to sudden
cardiac death and an early diagnosis by measuring NT Pro BNP can
initiate timely intervention [25].

Use of the albumin/creatinine ratio in a timed urinary sample is
now recommended as the preferred screening strategy for all diabetic
patients [33].In a recent large (CRC) study that involved more than
3,000 adults with Chronic Kidney Disease CKD, it was found that NTproBNP strongly associated with CKD progression. This suggested
the possible link between cardiac stress and renal mechanisms that
contribute to kidney disease progression [39, 40].

In this study, significant positive correlation were found between
CRP and NTproBNP levels, this is in agreement with the previous
studies [26], the potential role of CRP as a marker of chronic
inflammation was explored [27].
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Finally, in this study, the usefulness of NT-proBNP levels as
discriminator for the development of nephropathic complications
was tested using Roc curves analysis, it was found that the cut off
value for differentiation between diabetic those who developed
nephropathic complications was75pg/mL, with high sensitivity and
specificity. To the best of our knowledge, the present study is the first
attempting to provide cut off value for the discrimination of diabetic
cases and those with nephropathic complications.

14. Hijazi Z, Oldgren J, Anderson U, Stuart JC, Michael DE, et al. (2012) Cardiac
biomarkers are associated with an increased risk of stroke and death in patients
with atrial ibrillation: a Randomized Evaluation of Long-term Anticoagulation
Therapy (RE-LY) sub study. Circulation 125: 1605–1616. Link: https://bit.
ly/2BQMRWZ

Conclusion

15. Magnusson M, Melander O, Israelsson B, Grubb A, Groop L, et al. (2004) Elevated
Plasma Levels of Nt-proBNP in Patients With Type 2 Diabetes Without Overt
Cardiovascular Disease. Diabetes Care 27: 1929-1935. Link: https://bit.
ly/2XA8McT

Measuring Nt-proBNP levels in diabetic patients with
microangiopathy may have an important role in early detection
of Diabetic kidney Disease for possible future prevention of the
development and halt the progression of diabetic nephropathy.

16. Seki N, Nishimura M, Matsumoto T, Fukazawa M, Kenmochi T (2013)
Relationship between BNP level and renal function in diabetic nephropathy
with microalbuminuria. Journal of Diabetes and Its Complications 27: 92–97.
Link: https://bit.ly/30iAwnS
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