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INTRODUCTION 
 

Ischemic cardiomyopathy refers to significantly impaired 

function of left ventricle (left ventricular ejection fraction 

less than or equal 35 to 40 %) that is caused by coronary 

artery disease. It is believed to be found in patients with 
heart failure who have had a myocardial infarction (MI) 

or have evidence of viable hibernating myocardium, or 

with regard to angiography, serious coronary disease. 

Because the clinical appearance often being not 

distinguishable from those of primary dilated 

cardiomyopathy, these patients had a worse consequence 

than those with non ischemic cardiomyopathy.[1] 

Usually, patients with ischemic cardiomyopathy have a 

history of acute myocardial infarction. However, it may 

occur in patients with coronary artery disease, but 

without a past history of acute myocardial infarction. 
This cardiomyopathy is one of the major cardiac causes 

of sudden death. It is the cause of more than 60% of 

all systolic cardiac failures all over the world.[2] 

 

Amongst diverse non-coding RNAs, long non-coding 

RNA (lncRNA) appeared as a new therapeutic in 

cardiovascular diseases.[3] LncRNAs are types of RNAs 

which consisted of more than 200 nucleotides and play 

role in regulation of gene expression. Recently, several 

studies proposed crucial roles of long non-coding RNAs 

in pathogenesis of cardiovascular diseases. For instance, 

aberrant expression of lncRNA is correlated with the 

pathogenesis of ischemic cardiomyopathy.[4] 
 

The long non-coding RNA CDKN2B-AS1 is commonly 

known as the Antisense Non-coding RNA in the INK4 

Locus (ANRIL), is a 3.8-kb-long RNA transcribed from 

the short arm of human chromosome 9 on p21.3.[5] 

 

CDKN2B-AS1 is a potent genetic marker of 

atherosclerosis and primarily it is believed to be the 

‘leading standard’ for any genome wide association 

study (GWAS) of atherosclerosis concerning 

conditions.[6] 

 

Homocysteine (Hcy) is a four-carbon amino acid with a 

free thiol group, which is formed by demethylation of 

methionine, an essential amino acid taken in diet.[7] 

 

Several studies showed an association between level of 

homocysteine and HDL and LDL. Recent studies 
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ABSTRACT 
 

Background: Ischemic cardiomyopathy (ICM) refers to significantly impaired function of left ventricle that is 
caused by coronary artery disease. The aim of this study is to assess the levels of lnc-RNA-CDKN2B-AS1 and 

homocysteine in patients with ischemic cardiomyopathy and compare with patients with non ischemic 

cardiomyopathy. Methods: The present study was conducted on 86 patients with cardiomyopathy divided into 2 

groups: Group I; 56 patients with post-ischemic cardiomyopathy (47 males and 9 Females) and Group II; 30 

patients with non ischemic dilated cardiomyopathy (23 males and 7 females). Serum was separated for detection of 

homocysteine by ELISA and lnc-RNA-CDKN2B-AS1 by qRT-PCR. Results: There was significant increase of 

serum lnc-RNA-CDKN2B-AS1 in the ischemic group compared with non- ischemic group. Serum Homocysteine 

level was high in the ischemic group than non- ischemic group but P-value was not significant. Conclusion: Lnc-

RNA-CDKN2B-AS1 has a strong potential to act as a biomarker for diagnosis of ischemic cardiomyopathy 

providing potential new strategies for early screening and treatment of ischemic cardiomyopathy. As regard 

homocysteine, we need more research to establish it as a risk factor for ischemic cardiomyopathy and this is 

definitely important for the purpose of strong evidence. 
 

KEYWORDS: Ischemic cardiomyopathy - Lnc-RNA-CDKN2B-AS1- Homocysteine. 
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demonstrate that homocysteine is an independent 

prognostic indicator for emergence of atherosclerosis in 

patients with dyslipidemic profile. Recently, it has been 

detected that high plasma homocysteine is correlated 

with an increased incidence of ischemic 

cardiomyopathy in the general people.[8] 
 

The aim of the present study is to assess the level of lnc-

RNA-CDKN2B-AS1 and homocysteine in patients with 

ischemic cardiomyopathy and compare with patients 

with non ischemic cardiomyopathy. 

 

SUBJECTS AND METHODS 
 

The subjects of this study were selected from out patient 

clinic of Cardiology and inpatient Cardiology 

department, Fayoum University Hospital, Faculty of 

Medicine, Fayoum University, Fayoum, Egypt. The 
design, objectives and methods of the study were 

compatible with the world medical association (WMA) 

declaration of Helsinki 2013. The protocol of study had 

been approved by the research ethical committee at 

Fayoum University. The protocol was discussed to all the 

study participants, and a written informed consent was 

obtained from each participant. All participants were 

volunteers. 

 

This study was conducted on 86 subjects were classified 

into 2 groups: 

Group (1): 56 patients diagnosed with ischemic 
cardiomyopathy aged 60.2 ± 6.6, 47 males (83.9%) and 9 

females (16.1%). The diagnosis of ischemic 

cardiomyoapthy is based on history, symptoms, ECG 

finding of old MI, Echocardiographic finding of SWMA, 

with impairment of systolic function, EF less than 40%, 

and Coronary angiography finding of significant lesions 

or Multi vessels coronary artery disease. 

 

Group (2): 30 patients diagnosed with non ischemic 

cardiomyopathy (dilated cardiomyopathy DCM) aged 

63.1 ± 7.3, 23 males (76.7%) and 7 females (23.3%) as a 
control group. The diagnosis of DCM is based on 

symptoms, Echocardiographic finding of dilated left 

ventricular internal dimensions with impairment of 

systolic function, (HFrEF), EF less than 40%, LVEDD 

more than 5.5 cm, and LVESD more than 4.5 cm). 

 

Excluion criteria included any patient with valvular or 

congenital heart diseases, patients with thyroid, pituitary, 

or adrenal disorders, patients with end stage renal disease 

or hepatic failure, patients on hormonal treatments. 

 

All subjects of study had undergone 

 Full medical history of DM, HTN, IHD, smoking 

and family history. 

 General and Cardiovascular clinical examination. 

 Clinical assessment 

 

The severity of heart failure was assessed according to 

the New York Heart Asssociation classification, which 

classified patients into 4 groups: 

 NYHA class I Dyspnea at more than ordinary 

physical activity. 

 NYHA class II Dyspnea at ordinary physical 

activity. 

 NYHA class III Dyspnea at less than ordinary 

physical activity. 
 NYHA class IV Dyspnea at rest. 

 ECG, all patient had standared 12 lead 

electrocardiogram 

 Echocardiographic assessment of systolic and 

diastolic function and SWMA (Segmental Wall 

Motion Abnormality). 

 Coronary angiogram for study group to confirm 

ischemic cardiomyopathy. 

 Biochemical analysis for determination of Lipid 

profile, Serum Creatinine and Serum Homocysteine 

 Determination of serum lncRNA-CDKN2B-AS1 

 

Specimens Collection 

After overnight fasting, 5 ml of blood were collected 

from antecubital vein by venipuncture. Blood samples 

were collected in plain vacutainer tubes for serum 

separation. They were incubated at 37°c for ten to fifteen 

minutes then were centrifuged at 3000 rpm to separate 

serum. 

 

Serum samples were divided into several aliquots for 

measurements of total cholesterol, triacylglycerols, HDL 

cholesterol, LDL cholesterol, creatinine, homocysteine 
and lncRNA-CDKN2B-AS1. 

 

 Determination of Total Cholesterol 
Spectrophotometer kit produced by (Human Gesellschaft 

fur Biochemica und Diagnostica mbh, Wiesbaden – 

Germany) were used.[9] 

 

 Determination of Triacylglycerols 
Spectrophotometer kit produced by (Human Gesellschaft 

fur Biochemica und Diagnostica mbh, Wiesbaden – 

Germany) were used.[10] 

 

 Determination of HDL Cholesterol 

Spectrophotometer kit produced by (Human Gesellschaft 

fur Biochemica und Diagnostica mbh, Wiesbaden – 

Germany) were used.
[11] 

 

 Determination of LDL Cholesterol 

Spectrophotometer kit produced by (Human Gesellschaft 

fur Biochemica und Diagnostica mbh, Wiesbaden – 

Germany) was used.[12] 

 

 Determination of Serum Creatinine  
Spectrophotometer kit produced by (BioSystem S.A 

Costa Brava 30 Barcelona, Spain) was used.[13] 

 

 Determination of Homocysteine 

Homocysteine is measured using ELISA kit (Cell 

Biolabs, Inc. San Diego, CA, USA) according to 

manufacturer’s instructions.[14] 

 

https://en.wikipedia.org/wiki/Ischemic_cardiomyopathy#cite_note-MICHAEL2002-2
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 Determination of lncRNA-CDKN2B-AS1
 

Total RNA was extracted from serum samples using 

miRNeasy RNA isolation kit (Qiagen, Hilden, Germany) 

according to manufacturer’s instructions. 

 

Real-time qRT-PCR was used to detect lncRNA-

CDKN2B-AS1 level by the SensiFAST™ SYBR® Hi-

ROX One-Step Kit, UK. Ten microliters RNA was 
prepared as templates for the reverse transcription 

reaction and the PCR reaction in one step RT-PCR 

reaction. Samples were analyzed in duplicate, and 

nontemplate controls were included. The thermal cycling 

conditions were as follows: 50°C for 15 min one cycle 

(for reverse transcriptase), 95 °C at 10 min for RT 

enzyme inactivation, then 45 cycles at 93 °C for 15 s, 54 

°C for 30 s, and 72 °C for 30 s. β-actin was used as 

control. The sequence of lncRNA-CDKN2B-AS1, 

primers was forward 5`-

CACCGGGGCGAGGTGTAATC-3` and reverse 5`- 

GTGGTTCATAGCCTTTTACA-3` (Genebank 
accession no. NG009466.1) and β-actin was forward 5`-

GGAAACACCGCCATGTAGGGT-3` and reverse 5`- 

AGG GGCTTTTCTCGTCACCCT-3`(Genebank 

accession no. NM001101.3). The amplification specific 

was confirmed by melting curve analysis. The relative 

level of lncRNAs was normalized to β-actin and 

calculated by using the −ΔCt method.  

 

Statistical analysis of data 

The collected data was organized, tabulated and 

statistically analyzed using SPSS software statistical 
computer package version 18 (SPSS Inc, USA). For 

quantitative data, the mean and standard deviation (SD) 

or median and interquartile range (IQR) were calculated. 

Independent t-test or Mann-Whiteny test was used as a 

test of significance, when appropriate. Spearman 

correlation was performed to test the correlation of HSC 

with age, EF and S.creatinine. For qualitative data the 

number and percent distribution was calculated, chi 

square (χ2) was used as a test of significance. For 

interpretation of results of tests of significance, 

significance was adopted at P ≤ 0.05.  

 

RESULTS 
 

Table 1: Socio-demographic characteristics of study 

groups (N=86). 
 

Variable 
Case(N=56) Control(N=30) 

P-value 
Mean ± SD 

Age (years) 60.2 ± 6.6 63.1 ± 7.3 0.056 

Sex N (%) 

Female 9 (16.1) 7 (23.3) 
0.409 

Male 47 (83.9) 23 (76.7) 

 

There is no statistically significance difference with p-

value >0.05 between cases and controls as regards to age 

and sex which indicates proper matching between two 

study groups.  

 

Table 2: Cardiovascular risk factors between cases 

and conrtols. 
 

Variable 

Case 

(N=56) 

Control 

(N=30) p-value 

N (%) 

Diabetes Mellitus 

Yes 35 (62.5) 16 (53.3) 
0.410 

No 21 (37.5) 14 (46.7) 

Hypertension  

Yes 30 (53.6) 15 (50.0) 
0.752 

No 26 (46.4) 15 (50.0) 

Smoking 

Yes 21 (37.5) 12 (40.0) 
0.366 

No 35 (62.5) 18 (60.0) 

Dyslipidemia 

Yes 36 (64.3) 10 (33.3) 
0.006* 

No 20 (35.7) 20 (66.7) 

 

There is no statistically significance difference with p-

value >0.05 between cases and controls as regards to 

Diabetes Mellitus, Hypertension and Smoking. For 

dyslipidemia, there is statistically significant elevation 

among patients of case group with P-value 0.006. 

 

Table 3: ECG characteristics and Echocardiographic 

findings of study groups.  
 

Variable 
Case (N=56) Control (N=30) 

p-value 
N (%) 

ECG changes 

Presence 37 (66.1) 9 (30.0) 
0.001* 

Absence 19 (33.9) 21 (70.0) 

Echocardiographic Findings 

 Mean ± SD 

EF 35.52 ± 3.19 35.15 ± 3.82 0.636 

 N (%) 

SWMA 

Presence 44 (78.6) 10 (33.3) 
<0.0001* 

Absence 12 (21.4) 20 (66.7) 

 

There is statistically significance difference between 

cases and controls as regards to ECG changes. There is 

statistically significant presence of SWMA among 

patients of case group. 
 

 
Figure 1: Echocardiographic characteristics of study 

groups regarding prescence and abscence of SWMA. 
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Table 4: Difference between study groups as regards creatinine, S.Hcy and lncRNA-CDKN2B-AS1. 
 

Variable 
Case (N=56) Control (N=30) 

P-value 
Mean ± SD 

S. creatinine (mg/dl) 1.06 ± 0.28 1.09 ± 0.25 0.574 

S.Hcy (nmol/mL) 15.32 ± 13.68 10.92 ± 6.12 0.761 

lncRNA-CDKN2B-AS1. 5.10 ± 0.64 2.27 ± 0.93 < 0.0001* 

 

There is statistically significance difference in serum 

lncRNA-CDKN2B-AS1 between study groups with P-

value < 0.0001. There is no statistically significance 

difference in serum creatinine between study groups. 

Although S.Hcy level was high among case group than 

control group, P-value was not significant. 

 

Table 5: S.Hcy and lncRNA-CDKN2B-AS1 in patients of both study groups. 
 

Variable Females (N=16) Males (N=70) P-value 

S.Hcy 6.65 ± 4.23 15.41 ± 12.33 <0.0001* 

lncRNA-CDKN2B-AS1 3.09 ± 1.45 3.36 ± 1.35 0.284 

 Hypertensive (N=45) Non hypertensive (N=41)  

S.Hcy 18.07 ± 11.68 11.27 ± 11.46 0.010* 

lncRNA-CDKN2B-AS1 3.54 ± 1.12 3.07 ± 1.57 0.295 

 Dyslipidemic (N=46) Non-dyslipidemic (N=40)  

S.Hcy 15.42 ± 12.22 9.27 ± 4.92 0.035* 

lncRNA-CDKN2B-AS1 4.73 ± 1.23 2.95 ± 1.44 <0.0001* 

 LVEDD >5.5 (N=56) LVEDD <5.5 (N=30)  

S.Hcy 17.64 ± 12.91 6.58 ± 2.62 <0.0001* 

lncRNA-CDKN2B-AS1 4.21 ± 0.67 3.92 ± 0.56 0.130 

 LVESD >4.5(N=49) LVESD <4.5 (N=37)  

S.Hcy 18.46 ± 13.49 7.59 ± 3.80 <0.0001* 

lncRNA-CDKN2B-AS1 4.01 ± 0.67 4.28 ± 0.56 0.280 

 SWMA Yes (N=54) SWMA No(N=32)  

S.Hcy 14.08 ± 13.16 13.28 ± 9.09 0.480 

lncRNA-CDKN2B-AS1 4.76 ± 1.18 2.56 ± 1.34 <0.0001* 

NYHA classes Grade II (N=54) Grade III (N=27) Grade IV (N=5)  

S.Hcy 7.42 ± 3.67 21.04 ± 9.45 43.34 ± 13.61 <0.0001* 

lncRNA-CDKN2B-AS1 3.00 ± 1.34 4.39 ± 1.47 6.20 ± 0.39 <0.0001* 

*Significant; LVEDD, Left ventricular end diastolic diameter; LVESD, left ventricular end systolic diameter; SWMA, 

Segmental Wall Motion Abnormality; NYHA, New York Heart Asssociation classification 

  

There was statistically significant elevation of 

homocysteine level in the study groups in male, 

hypertensive, dyslipidemic patients, in patients with 

LVEDD >5.5cm and in patients with LVESD >4.5cm. 

Also there was statistically significant elevation of 

lncRNA-CDKN2B-AS1 in the study groups in 

dyslipidemic patients and in patients with SWMA. There 

was statistically significant elevation in both 

homocysteine and lncRNA-CDKN2B-AS1 with 

increasing grade of NYHA classes. 

 

Table 6: Correlations between S.Hcy, lncRNA-CDKN2B-AS1 and different study variables. 
 

 
S. Hcy lncRNA-CDKN2B-AS1 

r P-value r P-value 

Age -0.097 0.374 -0.053 0.701 

EF 0.107 0.329 -0.051 0.711 

S. creatinine 0.093 0.396 -0.063 0.646 

LVEDD 0.707 <0.0001* 0.055 0.741 

LVESD 0.709 <0.0001* -0.047 0.823 

NYHA grade 0.809 <0.0001* 0.532 <0.0001* 

lncRNA-CDKN2B-AS1 0.050 0.714 - - 

 

There were statistically significant positive correlations 

between homocysteine and LVEDD, LVESD and NYHA 

grade. Also there was statistically significant positive 

correlation between lncRNA-CDKN2B-AS1 and NYHA 

grade. 
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Table 7: Sensitivity and specificity of lncRNA-CDKN2B-AS1 in diagnosis of ICM. 

 AUC Cut off point Sensitivity % Specificity % Accuracy % 

lncRNA-CDKN2B-AS1 0.942 3.13 98.2 80.0 91.8 

 

As regards the ROC curve: The best cut off value for 

diagnosis of ICM using lncRNA-CDKN2B-AS1 is 3.13 

with sensitivity 98.2% and specificity 80%, producing 

area under the curve (AUC) = 0.942, So lncRNA-

CDKN2B-AS1 can be used as a biomarker for diagnosis 
of ICM. 

 

 
Figure 2: Roc curve for lncRNA-CDKN2B-AS1 as a 

predictor for ICM. 

 

DISCUSSION 
 

Cardiomyopathies are a diverse group of myocardium 

diseases accompanied by electrical and/or mechanical 

dysfunction that usually show unsuitable ventricular 

dilatation or hypertrophy and are due to a diversity of 

causes that considerably are genetic. Cardiomyopathies 

are either restricted to the heart or are a portion of 

generalized systemic disorders, often driving to 

cardiovascular mortality or progressive heart failure-

related disability.[15] 

 
Ischemic cardiomyopathy is a condition characterized by 

the existence of myocardial ischemia, either 

accompanied or not by fibrosis resulting from 

myocardial infarction. The clinical manifestation of the 

coronary disease varies from stable chronic angina to 

sudden death.[16] 

 

LncRNAs have appeared as main regulators of cardiac 

disease in humans and lots of animal models.[17] 

Recently, many studies have detected that lncRNAs are 

dysregulated throughout different pathological 
conditions, driving them to be the idealistic candidates 

for therapeutic targets and biomarkers.[18] LncRNAs such 

as ANRIL, Fendrr, MIAT, Bvrt, and MyHeart (Mhrt) 

play essential roles in cardiovascular development and 

cardiac diseases, such as cardiomyopathy, heart failure, 

myocardial infarction, and atherosclerosis.[18,19,20] For 

example, lncRNA Mhrt regulates BRG1 to prohibit heart 

failure.[21] 

 

Lately, several studies have related lncRNAs to different 

types of cardiovascular diseases. With the growing 
mortality rate from heart diseases in the United States, 

efforts have been exerted to find out new relation 

between lncRNAs and cardiovascular diseases in a hope 

for new therapies. LncRNAs have been also investigated 

in the pathology of cardiac ischemia/reperfusion (I/R). 

The levels of expression of lncRNAs in the early stage of 

reperfusion in the mouse infarct area are studied by Liu 

et al. Following ischemia, 64 lncRNAs have been up-

regulated while 87 lncRNAs have been down-regulated 

amongest total 31,423 lncRNAs. The down-regulated 

lncRNA UAC1 had a pro-apoptotic role in primary 

cardiomyocytes by activating levels of p27 protein, 
proposing its role in I/R injury. This data referred that 

aberrant expression of lncRNA in the infarct area may 

lead to imbalance in cell recovery and tissue necrosis.[22] 

 

In spite of the decided importance of the classic risk 

factors, there are a considerable number of patients with 

ischemic cardiomyopathy that have no connection with 

any of them. Lately, it was revealed that high levels of 

homocysteine in plasma are accompanied by high risk of 

ischemic cardiomyopathy in the general population.[23] 

 
Homocysteine appears to cause endothelial dysfunction, 

stimulates oxidation of LDL and so resulting in 

production of vascular foam cells, whereas being 

associated with disorders of blood coagulability.[24] 

 

The mechanism that homocysteine influences the 

endothelium is obscure, though mechanisms of formation 

of free radicals have a main role. In vitro cultures of 

endothelial cells with homocysteine exhibit that 

homocysteine reduces bioavailability of nitric oxide. 

Furthermore, homocysteine causes an elevation in the 
formation of free radicals and stimulates lipid 

peroxidation. Elevated level of homocysteine is so 

associated with acute endothelial dysfunction, and 

oxidative stress is involved in this process.[25] 

 

Our aim in this study is to evaluate the level of lnc-RNA-

CDKN2B-AS1 and homocysteine in serum of patients 

with ischemic cardiomyopathy and compare with 

patients with non ischemic cardiomyopathy. 

 

The present study was conducted on 86 patients with 

cardiomyopathy divided into 2 groups: Group I; 56 
patients with post-ischemic cardiomyopathy (47 males 

and 9 Females) and Group II; 30 patients with non 

ischemic dilated cardiomyopathy (23 males and 7 

females). 

 

https://en.wikipedia.org/wiki/Ischemic_cardiomyopathy#cite_note-MICHAEL2002-2
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According to our study we found significant increase in 

the mean values of serum lnc-RNA-CDKN2B-AS1 in 

the ischemic group compared with non- ischemic group. 

We also found statistically significant elevation of 

lncRNA-CDKN2B-AS1 level in dyslipidemic patients of 

case group. 
 

Circulating lncRNAs have been stated as hopeful 

biomarkers for cardiac disease. In a microarray-based 

study, Li et al., studied the lncRNAs expression levels in 

whole blood, plasma, and tissue in mouse models. They 

revealed that in mouse model with acute heart failure, 

518 lncRNAs have been upregulated whereas 908 have 

been downregulated in the heart. Furthermore, a 

considerable change in gene expression had been 

observed in heart tissue when compared to plasma or 

whole blood. The authors concluded that lncRNAs own 

potent prospects as biomarkers in cardiovascular 
diseases.[26] Other lncRNAs have been stated to possess 

potentials as biomarkers in heart disease. These include 

lnc-RNA-CDKN2B-AS1 (ANRIL) and CDKN2A/B,[27] 

which are related to atherosclerosis, and MIAT[28] and 

LIPCAR,[29] which play important roles in myocardial 

infarction and heart failure. As miRNAs have been 

reported as cardiac biomarkers, it is anticipated that the 

usage of lncRNAs as diagnostic markers of cardiac 

diseases will be raised. 

 

In our study serum Homocysteine level was high in 
ischemic group than non- ischemic group but P-value 

was not significant. 

 

These results were in agreement with the results obtained 

from Fatemeh et al., 2009 who detected that there was 

no significant difference in mean serum Hcy, vit B12 and 

folic acid between the ischemic and non-ischemic 

groups. Even after adjusting for confusing factors as age, 

sex, BMI, cholesterol and smoking by Multiple Logistic 

Regression model, the relation stayed not significant. 

According to these results, elevated level of plasma Hcy 

by itself is not a risk factor for CHD in a healthy people, 
but it should be deemed to be reduced in patients with 

CHD.[30] 

 

In our study, homocysteine was significantly high in 

dyslipidemic patients (P –value 0.006), this agrees with 

several studies that demonstrated increased level of 

homocysteine amongst patients with dyslipidemia and 

homocysteine is an independent prognostic index for 

emergence of atherosclerosis in dyslipidaemic 

patients.[24] 

 
Multiple studies have revealed relation between plasma 

homocysteine and systolic and diastolic blood pressure, 

and hypertension, also treatment which decreases 

homocysteine was accompanied by a decrease in systolic 

and diastolic blood pressure in intervention 

studies,[31,32,33] 

 

In our study a correlation between serum Homocysteine 

level and hypertension has been found as there was 

statistically significant elevation of S.homocysteine level 

in hypertensive patients of case group with P-value 0.004 

 

This finding is confirmed by Korzeniowska et al., 2015 
who demonstrated that patients with hypertension had 

significantly higher homocysteine concentration 

compared to non hypertensive subjects.[34] 

 

This finding was in contrast with the study done by 

Johan and Ramachandran, 2005 who detected that 

plasma homocysteine levels were not related to 

hypertension incidence after adjustment for age, sex and 

other important factors.[35] 

 

Other evidence against relation between hypertension 

incidence and homocysteine is revealed by experimental 
studies in which high level of homocysteine induced by 

diet was reported to decrease blood pressure.[36] 

 

CONCLUSION 
 

The huge field of long noncoding RNAs work possibly 

opens new pathways for diagnosis and prevention of 

heart diseases. We have shown that serum lnc-RNA-

CDKN2B-AS1 is significantly increased in patients with 

ischemic cardiomyopathy. Accordingly, this lnc-RNA 

has a strong potential to act as biomarker to diagnose 

ischemic cardiomyopathy. We eventually assess the 
potentials of long noncoding RNAs as biomarkers, and 

therapeutic targets for the treatment of cardiovascular 

diseases. Current guidelines do not considered 

homocysteine as cardiovascular disease risk factor. We 

have shown that serum homocysteine is increased but not 

significantly in patients with ischemic cardiomyopathy, 

however there is always extent for more research to 

establish homocysteine as a risk factor for ischemic 

cardiomyopathy and this is definitely important for the 

purpose of strong evidence. 
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