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Abstract:

BACKGROUND: Diabetic patients are at higher risk of cardiovascular morbidity and mortality.
NT-proBNP levels measurements are useful for the assessment of risk in heart failure patients in
emergency condition and give the faster result. Further, it also offers lower cost and unnecessary
hospitalization and follow-up cost. The studies have shown that NT-proBNP levels are a direct
predictor of outcome risk in diabetic patients with heart failure. The objective of this research was
to study the role of NT-proBNP levels to determine the severity of heart failure in diabetic patients.

MATERIALS AND METHODS: In this study 150 patients diagnosed with symptomatic heart failure
admitted to the emergency department of a tertiary care center from January 2021 to January 2022
have been included in Saraswati Institute Of Medical Sciences, Hapur, India. N-terminal pro-B-type
natriuretic peptide (NT-Pro-BNP) levels were measured using an automated analyzer ranging
between 60 and 3000 pg/ml. According to the European society of cardiology (ESC) guidelines, it
has been defined as NT-Pro-BNP level above 125 pg/ml indicates a high possibility of heart failure
and NT-Pro-BNP level below 125 pg/ml excludes the high possibility of heart failure. All the patients
underwent an echocardiographic study and ejection fraction was calculated and recorded.
RESULTS: In diabetic patients ejection fraction was significantly lower in diabetic patients:
47.15 + 8.75% vs. 43.24 + 9.54%, P = 0.002). We have observed statistically significant lower HDL
values (40.10 + vs. 35.94 mg/dL, P = 0.0004), however, significant higher triglycerides values were
found (101.43 + 41.7 mg/dL vs. 151.37 + 78.85, P=0.001). No significant difference was observed in
LDL level (97.8 + 31.23 vs. 92.35 = 314.2, P = 0.05) and total cholesterol level (161.49 + 41.38 vs.
159.97 + 41.12, P = 0.05).

CONCLUSION: We concluded that the measurement of NT-proBNP in heart failure and diabetic
patients could be an economic marker for the evaluation of morbidity and mortality, facilitating better
management and follow-up.
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on by macrovascular and microvascular
diseases.!! Type 2 diabetes mellitus (T2DM)

Introduction

ne of the most significant chronic

diseases today is type 2 diabetes
mellitus (T2DM), which has been linked
to both small- and large-scale vascular
issues, as well as numerous adverse effects.
There has been a reported rise in the death
rate from organ dysfunctions brought
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has a strong correlation with the emergence
of chronic heart failure (HF).? Patients with
T2DM have a 4 times higher frequency of HF
than the overall population. T2DM can cause
HF through a variety of pathways, including
fibrosis, low-grade inflammation, oxidative
stress, and endothelial dysfunction.® These
mechanisms result in myocardial ischemia,
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accelerated atherosclerosis, increased vascular stiffness,
and diabetic cardiomyopathy. Diabetic patients
are at higher risk of cardiovascular morbidity and
mortality." It has been shown that around 30-40% of
the diabetic patients are associated with cardiovascular
complications. At the same time, among diabetic
patients, women are more at risk of developing HF as
compared to men.”? To enhance the prediction of HF
incidence and its progression, several biomarkers have
been explored in order to better understand how HF
develops in people with type 2 diabetes. Nevertheless,
due to vague symptoms in HF patients and a lack of a
“gold standard” approach for a precise diagnosis, the
2008 European recommendations emphasize natriuretic
peptides” potential value as HF markers.!""! N-terminal
product derived (NT-proBNP) is a cardiac hormone
released by the myocardium in response to increased
pressure and volume. Most studies have stated that
NT-proBNP levels are predictors of cardiovascular
changes and their complications.' Earlier studies have
shown that N-terminal product derived (NT-proBNP),
neuro-hormone, can help not only in early diagnosis but
also in the treatment and prognosis of the patients with
HE.""2 Tt has been seen that HF patients are repeatedly
sent for echocardiography for diagnosis; however,
echocardiography is hardly possible in resource-limited
settings. NT-proBNP levels measurements are useful
for the assessment of risk in HF patients in emergency
conditions and give the faster result. Further, it also
offers lower cost and unnecessary hospitalization and
follow-up cost. To, the best of our knowledge, pockets
of studies are there, aiming at the role of NT-proBNP in
diabetic patients with HF. The studies have shown that
NT-proBNP levels are a direct predictor of outcome risk
in diabetic patients with HF. The objective of this research
was to study the role of NT-proBNP levels to determine
the severity of HF in diabetic patients. Although it has not
yet been implemented in clinical practise, NT-proBNP
enhances the discriminatory capability of risk-prediction
models in type 2 diabetes mellitus (T2DM). In high-risk
T2DM patients, the study evaluated the discriminatory
power of NT-proBNP alone for death and cardiovascular
events.

Materials and Methods

Study design and setting

In this study, 150 patients diagnosed with symptomatic
HF based on New York Heart Association functional
classification (NYHA) class II-IV admitted to the
emergency department of a tertiary care center from
January 2021 to January 2022 have been included in
Saraswati Institute of Medical Sciences, Hapur, India
and were retrospectively analyzed.'” HF was defined
according to European society of cardiology (ESC)
criteria and other cardiovascular risk factors were

recorded. Patients with COPD, sepsis, pulmonary
embolism, and hyperthyroidism were excluded from
our study.

Study participants and sampling

All enrolled 150 patients underwent investigations
like blood sugar and N-terminal pro-B-type natriuretic
peptide (NT-Pro-BNP) level. Venous blood samples were
collected in sodium fluoride and plain test tubes. Serum
and plasma were separated as per standard protocol.
Serum TGs, TC, LDL, and HDL were determined by
enzymatic methods using an automated analyzer. Blood
sugar levels were measured by enzymatic methods using
an automated analyzer. Diabetes mellitus was defined
using American Diabetes Association criteria: fasting
plasma glucose levels =126 mg/dL or 2-hour plasma
glucose levels =200 mg/dL or random plasma glucose
levels in a patient =200 mg/dL.'*"¥ NT-Pro-BNP levels
were measured using an automated analyzer ranging
between 60 and 3000 pg/ml. According to the ESC
guidelines, it has been defined as NT-Pro-BNP level
above 125 pg/ml indicates the high possibility of HF,
and NT-Pro-BNP level below 125 pg/ml excludes the
high possibility of HF.*I All the patients underwent
an echocardiographic study and ejection fraction was
calculated and recorded.

Data collection tool and technique

The data collected were analyzed using the STATA/
SE version 14.0 statistical software (Stata Corp, Texas,
USA). Categorical data were described using numbers
and percentages. Data generated from the present
study have been presented in the form of tables and all
descriptive analyses have been shown in percentages.
Data were expressed as mean + standard deviation.
For comparative statistics between two groups, Mann-
Whitney U tests and 2 test were used. Karl Pearson’s
correlation coefficient was used to study correlations.
P-value has been calculated to analyze statistical
significance.

Ethical consideration
This was a retrospective study.

Results

A total of 150 patients (n = 150) were included in the
present study. Among these 150 patients, 46% were males
and 54% were females with a mean age of 68 + 10 years.
Among 150 patients, 45.33% were known diabetics.
There was no significant difference observed between
the groups concerning sex distribution—male 44.89% vs.
41.45% (P > 0.05); female 51.01% vs. 52.01% (P > 0.05). In
diabetic patients, ejection fraction was significantly lower
in diabetic patients: 47.15 + 8.75% vs. 43.24 + 9.54%,
P = 0.002. We have observed statistically significant
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lower HDL values (40.10 + vs. 35.94 mg/dL, P = 0.0004),
however, significant higher triglycerides values
were found (101.43 + 41.7 mg/dL vs. 151.37 + 78.85,
P = 0.001). No significant difference was observed in
LDL level (97.8 + 31.23 vs. 92.35 + 314.2, P = 0.05) and
total cholesterol level (161.49 + 41.38 vs. 159.97 + 41.12,
P = 0.05). The mean value of NT-Pro-BNP in both
groups was 2678 +2765.21 pg/ml: 2446 + 2615 pg/ml in
patients without diabetes and 2582 + 2780.12 in patients
with diabetes mellitus. Significant correlation was
observed in NT-Pro-BNP level with the following
parameters: triglycerides (rho = -0.238. P = 0.002),
total cholesterol (tho = -0.13, P = 0.037), and ejection
fraction (rtho = —0.361, P = 0.001). Negative correlation
between NT-Pro-BNP level and ejection fraction has been
observed irrespective of blood glucose level (r = —0.326,
P =0.0001 vs. r=-0.248, P =0.0001). In both diabetic vs.
non-diabetic groups uni- and multivariate analyses were
used to determine the determinants of NT-Pro-BNP.
In case of diabetic patients, significant correlation has
been observed between NT-Pro-BNP and ejection
fraction (rho = -0.397, P = 0.0001), triglycerides (rho
= —0.183, P = 0.01), and total cholesterol (rho = —0.31,
P = 0.049). Further, by using multivariate analyses, we
have observed that triglycerides (P = 0.0281) and ejection
fraction (P = 0.0002) are independent predicative factors
for increased NT-Pro-BNP levels. In the case of men with
diabetes mellitus, NT-Pro-BNP level showed a significant
correlation with triglycerides (rho = -0.35, P = 0.02) and
ejection fraction (rho = —-0.467, P = 0.0076), however, on
multivariate analyses, only ejection fraction was found
to be independent predictive factor for NT-Pro-BNP
level. Further, for diabetic women, NT-Pro-BNP level
correlated well with ejection fraction (rho = —0.346,
P =0.0039) and ejection fraction being the independent
determinant. In non-diabetic men, NT-Pro-BNP level
had a significant correlation with HDL cholesterol (rho =
—0.43, P = 0.04), total cholesterol (rho = —-0.37, P = 0.021),
and ejection fraction (rtho = -0.54, P = 0.0001). In case
of non-diabetic women, NT-Pro-BNP values were well
correlated with triglycerides (rho = -0.35, P = 0.005),
LDL cholesterol (rho = -0.179), P = 0.038), and total
cholesterol (rho = -0.237, P = 0.005) but only total
cholesterol (P = 0.013) was found to be an independent
predictive factor. However, in case of diabetic counterparts
on multivariate analysis, ejection fraction has proven
to be an independent determinant. In non-diabetic
patient with HF NT-Pro-BNP levels have shown a
positive correlation with triglycerides (rho = -0.216,
P =0.001), HDL cholesterol (rho = -0.285, P = 0.003), LDL
cholesterol (rho = —0.31, P = 0.004), total cholesterol (rho
=—-0.349, P = 0.001), and ejection fraction (rho = -0.381,
P =0.002). Only total cholesterol (P = 0.0045), LDL
cholesterol (P = 0.0387), and ejection fraction (P = 0.0159)
were found to be independent predictors of NT-Pro-BNP
level on multivariate analysis.

Discussion

Ruben originally identified diabetic cardiomyopathy in
1972 while doing post-mortem exams on four diabetic
patients. When there was no other cardiovascular
illness present, their hearts had severe myocardial
hypertrophy and fibrosis.™ Left ventricular dysfunction
in diabetic patients without a history of hypertension,
ischemic heart disease, or severe valve disease is now
considered to be diabetic cardiomyopathy. It is currently
unclear what pathophysiological process results in
diabetic cardiomyopathy. Diastolic dysfunction is
caused by a variety of factors, including altered lipid
metabolism, cardiac lipid accumulation, oxidative stress,
mitochondrial dysfunction, inflammation, and RAAS
activation.'®l These factors eventually cause myocardial
hypertrophy, apoptosis, and necrosis, which in turn
cause diastolic dysfunction.

The main finding in our study was that the mean age
of the patients was 68 + 10 years. Among 150 patients,
45.33% were known diabetic. Similar, to our study
researchers have reported mean age of 71.2 + 9.14 for
diabetic patients with HF.[" In individuals over 65 years
old, another study found that the prevalence of DM
was substantially lower (about 22%).I'! In addition to
diabetes mellitus other risk factors such as dyslipidemia,
obesity, metabolic syndrome, and hypertension also
play important role in the evolution of HF.I'!l The
presence of diabetes is usually correlated with systemic
arterial hypertension. According to studies, more
than 71% of diabetic individuals also have concurrent
arterial hypertension.” Given the rising prevalence of
hypertension globally,” Romania has a prevalence of
about 63%.% In consistent to a previously published
study 71.5% of patients were hypertensive in our
study.l71 For the evolution of HF, dyslipidemia is
another important risk factor in diabetic patients.
Clearly, the overall cardiovascular risk increases
when numerous risk variables are present.”!! Around
81% of DM patients in Romania also had concurrent
dyslipidemia.”®! The significant association was observed
with high triglycerides values and lower HDL values in
diabetic patients, however, no significant association was
seen between LDL cholesterol and total cholesterol levels
in the two groups. Similar significant association between
diabetes and dyslipidemia has been seen in a previous
study from Romania.l'”! As a result, we examined notjust
the relationship between other prevalent cardiovascular
risk factors but also the most significant HF biomarker,
NT-proBNP. It is important to note that NT-Pro-BNP is
still a reliable predictor of unfavorable cardiovascular
events in diabetes persons without cardiovascular
disease.”” In the present study, we have analyzed the
role of NT-proBNP levels to determine the severity of
HF in diabetic patients. Several authors have reported
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that NT-proBNP is a prognostic marker of mortality
and morbidity in HF patients. This neuropeptide can
be used to identify diabetic patients who need primary
preventive interventions, as demonstrated by the
PONTIAC experiment.”! We have also analyzed the
role of NT-proBNP as a biomarker, other associated
powerful risk factors and their relationship with ejection
fraction. No significant difference was observed between
NT-proBNP mean values in patients with or without
diabetes. We also found a significant association between
NT-proBNP and ejection fraction in diabetic women,
further, the negative correlation was observed in between
these parameters in other groups. However, in patients
with diabetes positive correlation was found between
ejection fraction, triglycerides, and total cholesterol.
Ejection fraction and triglycerides level were found to
be independent predictor for NT-proBNP values. In
non-diabetes patients with HF, significant correlation
was found between ejection fraction, triglycerides, LDL
cholesterol, HDL cholesterol, and total cholesterol. In
contrast to our study, previous studies have shown
inverse relation to above stated lipid parameter.*!l
Previously published article has demonstrated that low
level of cholesterol is an independent predictor of
NT-proBNP level.” In non-diabetic patients, total
cholesterol and LDL cholesterol were independent
predictor of NT-proBNP level in contrast to diabetic
patients where triglycerides were also an independent
determinant. About 28% of patients with HF and a
maintained EF had DM. Due to population aging, the
correlation between the two comorbidities is always
increasing. The link between DM and HF is reciprocal,
meaning that each condition raises the likelihood of
developing the other. In this study, diabetic patients
with HF had a mean EF that was considerably lower than
that of patients without DM. It goes without saying that
diastolic dysfunction raises the end-diastolic pressures
in the left ventricle, which raises the left atrial pressure
and increases the risk of atrial fibrillation. In the present
study, ejection fraction was less in the diabetic group as
compared to the non-diabetic group similar observation
was found in the previously published article.**?7]
NT-proBNP level has the same diagnostic and prognostic
value in diabetic patients with HF and non-diabetic
patients. Though NT-proBNP levels did not differ
significantly between non-diabetic and diabetic group,
NT-proBNP still holds a critical role in the evaluation of
HF and diabetic patients.

Limitation and recommendation

This was a single-centric study with a small sample size,
and only in-patients were enrolled. We did not find a
similar study in India that compares NT-proBNP levels
in diabetic patients with HF. This study recommends that
more province-wise study is required on the role of the
measurement of NT-proBNP in HF and diabetic patients

as an economic marker for evaluation of morbidity
and mortality to facilitate the better management and
follow-up.

Conclusion

Although NT-Pro-BNP readings in diabetic patients
were not statistically different from non-diabetics,
this biomarker nevertheless plays a crucial role in the
assessment of individuals with HF and DM, enabling
the development of proper care and follow-up. We
concluded that the measurement of NT-proBNP in HF
and diabetic patients could be an economic marker for
the evaluation of morbidity and mortality, facilitating
the better management and follow-up.
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