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Purpose: The aim of this study was to assess the relationship of coronary artery disease 
(CAD) with levels of homocysteine and sortilin in Egyptian patients.
Background: CAD is a primary contributor to cardiac disease and a prominent cause of 
death globally.
Patients and Methods: We enrolled 45 patients with CAD evaluated by coronary CT 
angiography and 42 control subjects without CAD. Plasma-homocysteine and -sortilin levels 
were measured with a commercial ELISA kit.
Results: Elevated levels of homocysteine and sortilin were observed in the CAD patients 
compared to controls (13.75±1.40 vs 7.73±2.06 μmol/L, P=0 and 160.91±32.17 vs 143.02 
±32.30 ng/dL, P=0.02, respectively). Significantly higher total cholesterol, low density– 
lipoprotein cholesterol and triglycerides (P<0.05) and lower high density–lipoprotein cho
lesterol (P<0.05) were seen among patients with CAD than the control group. Sortilin 
levels were positively associated with homocysteine levels (r=0.32, P=0.006), total choles
terol (r=0.61, P=0), low density–lipoprotein cholesterol (r=0.37, P=0.001), triglycerides 
(r=0.91, P=0), troponin I (r=0.82, P=0), Gensini score (r=0.93, P=0) and high-sensitivity 
CRP (r=0.87, P=0) in all subjects. Homocysteine has a significantly negative association 
with high density–lipoprotein cholesterol (r=−0.42, P=0).
Conclusion: Elevated homocysteine and sortilin levels are crucial risk factors of CAD in 
Egyptian patients.
Keywords: sortilin, homocysteine, coronary artery disease

Introduction
Coronary heart diseases (CHDs), such as angina, stroke, and myocardial infarction, 
are serious atherosclerotic conditions leading to death. Atherosclerosis is an inflam
matory condition of vessels characterized by atheroma (or plaque) buildup through 
thickening of intimae with accumulation of cholesterol and macrophage foam–cell 
induction on injured blood-vessel walls.1

Dyslipidemia, hypertension, diabetes mellitus, age, sex, smoking, and obesity 
are traditional risk factors of developing coronary artery disease (CAD).2 

Identification of new biomarkers for the prediction of CAD is helpful in identifying 
high-risk CAD patients.3 Homocysteine (Hcy) is a sulfur amino acid whose meta
bolism stands at the intersection of two pathways: remethylation to methionine, 
which requires folate and vitamin B12, and transsulfuration to cystathionine, which 
requires pyridoxal 5ʹ-phosphate.4

Metabolic pathway disturbance results in accumulation of intracellular Hcy, 
which is transferred into the plasma before reaching cytotoxic concentrations.

Correspondence: Noha M El-Khodary  
Department of Clinical Pharmacy and 
Pharmacy Practice, Faculty of Pharmacy, 
Damanhour University, Damanhour, Egypt  
Tel +201273740276 
Fax +20 45 3334595  
Email noha.mahmoud@pharm.dmu.edu. 
eg; nohamahmoud_55@hotmail.com

International Journal of General Medicine 2021:14 6167–6176                                           6167
© 2021 Werida et al. This work is published and licensed by Dove Medical Press Limited. The full terms of this license are available at https://www.dovepress.com/terms. 
php and incorporate the Creative Commons Attribution – Non Commercial (unported, v3.0) License (http://creativecommons.org/licenses/by-nc/3.0/). By accessing the 

work you hereby accept the Terms. Non-commercial uses of the work are permitted without any further permission from Dove Medical Press Limited, provided the work is properly attributed. For 
permission for commercial use of this work, please see paragraphs 4.2 and 5 of our Terms (https://www.dovepress.com/terms.php).

International Journal of General Medicine                                             Dovepress
open access to scientific and medical research

Open Access Full Text Article

Received: 15 June 2021
Accepted: 12 August 2021
Published: 27 September 2021

In
te

rn
at

io
na

l J
ou

rn
al

 o
f G

en
er

al
 M

ed
ic

in
e 

do
w

nl
oa

de
d 

fr
om

 h
ttp

s:
//w

w
w

.d
ov

ep
re

ss
.c

om
/

F
or

 p
er

so
na

l u
se

 o
nl

y.

http://orcid.org/0000-0002-5983-3993
http://orcid.org/0000-0003-3303-0399
mailto:noha.mahmoud@pharm.dmu.edu.eg
mailto:noha.mahmoud@pharm.dmu.edu.eg
mailto:nohamahmoud_55@hotmail.com
http://www.dovepress.com/permissions.php
https://www.dovepress.com


Hyperhomocysteinemia is caused by disease states, 
nutritional deficiencies, genetic mutations, and medica
tions, due to alteration of the pathway of its 
metabolism.5 Increased rates of cardiovascular events are 
correlated with high levels of Hcy, which has been sug
gested to be causatively linked to atherosclerosis.6

Large research programs have focused on the identifi
cation of new risk factors to prevent CAD, with special 
attention paid to Hcy, as hyperhomocysteinemia contri
butes to atherosclerosis through several mechanisms, 
such as endothelial dysfunction, increased permeability 
of lipid and inflammatory cells, lipoprotein oxidation, vas
cular inflammation, and smooth-muscle proliferation.7

Many inflammatory markers, eg, CRP, are well known 
to play a role in the pathogenesis of atherosclerosis, and 
have been associated with the risk of cardiovascular dis
ease (CVD).8 Evidence suggests that CRP might have 
biological impacts on endothelial function, coagulation, 
fibrinolysis, oxidation of LDL, and plaque stability.9 

Increased risk of additional coronary events in patients 
with CAD has been reported to be associated with high- 
sensitivity CRP (hs-CRP) levels,10 and hs-CRP is a strong 
predictor of cardiovascular events.11

Detection of cardiac troponins has grown from being 
just a diagnostic tool for acute coronary syndrome to 
a biomarker for risk stratification in individuals without 
known CVD.12,13

Elevated high-sensitivity troponin I is substantially 
linked to an increase in worldwide CVD incidence in the 
general population independently of traditional risk 
factors.14

High-sensitivity troponin testing may be useful in 
detecting CHD and triggering more aggressive primary 
prevention. This indicates a paradigm change from tropo
nin’s use as a diagnostic tool in the acute setting to its use 
as a main preventive strategy.12

Sortilin has recently received much interest, owing to 
its suspected roles in lipid-disorder diseases.15 Sotilin, 
a novel regulator of lipid metabolism, is coded by the 
cardiovascular-risk gene SORT1 and is likely to facilitate 
the development of atherosclerosis by affecting lipid meta
bolism in the liver and macrophages. In atherosclerotic 
lesions, sortilin has been reported to be overexpressed, 
but is rarely detectable in normal young vessels, which 
further indicates that it contributes to and supports the 
progression of atherosclerosis.15–18

The proatherosclerotic mechanism of sortilin is due to 
its ability to affect liver- and macrophage-lipid 

metabolism, leading to increased plasma levels of low- 
density lipoprotein cholesterol (LDL-C) and macrophage- 
lipid accumulation. On the other hand, sortilin accelerates 
the biosynthesis and release of very low–density lipopro
tein (VLDL) from the liver, leading to elevated plasma 
LDL-C levels and atherosclerosis development.16,19

Sortilin inhibits hepatic uptake of plasma LDL-C, result
ing in elevated plasma LDL-C levels and atherosclerosis 
development.20 Sortilin overexpression in macrophages can 
promote the uptake of LDL-C and intracellular lipid accu
mulation, which results in the formation of foam cells and 
atherosclerotic lesion development.21 In this study, we stu
died whether circulating Hcy and sortilin can be used as 
biomarkers for screening of CAD in Egyptian population. 
These biomarkers may be good candidates as therapeutic 
targets, leading to obviation of complications and decreased
mortality rates, and could help in developing novel therapeu
tic strategies to stop atherosclerosis progression caused by 
hyperlipidemia.

Patients and Methods
Study Population
A total of 45 CAD patients (men and women aged 35–65 
years) were selected from the Cardiology Department out
patient clinics at Damanhour National Medical Institute, 
Egypt between June 2020 to September 2020. CAD was 
diagnosed by coronary angiography revealing >70% ste
nosis in at least one vessel, and all CAD patients were 
managed with low-dose aspirin (≤100 mg/day). A total of 
42 non-CAD subjects (men and women aged 35–65 years) 
were also recruited as controls from outpatient clinics of 
the same institute during routine checkups or scheduled 
pharmacy refill appointments. The study was approved by 
the institutional ethics committee in accordance with the 
Declaration of Helsinki and its amendments, and all parti
cipants gave informed consent before initiation of the 
study. Patients with fever, bacterial/viral infection, history 
of renal failure, chronic hepatic diseases, arthritis, malig
nancies, autoimmune disease, or other severe medical ill
nesses were excluded. Patients who had taken any 
medication containing vitamins or folic acid in the 3 
months before enrollment were also excluded.

Blood Sampling
Blood samples were obtained from each participant after 
fasting not less than 8 hours. For CAD patients, biochem
ical analysis was performed within 3 months of coronary 
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CT angiography. Venous blood (10 mL) was withdrawn in 
an EDTA tube, then centrifuged at 3,000 rpm for 15 min at 
4°C. The plasma was immediately frozen at −20°C until 
analysis. The samples were evaluated in blocks to decrease 
interassay variability.

Anthropometric Assessment
Weight and height of the enrolled patients were assessed 
while patients were wearing casual clothes and barefoot. 
BMI was also calculated.

Coronary Angiography and 
Blood-Pressure Measurement
The blood pressure of the patients was measured following 
a 15-minute resting period in the sitting position. All 
patients underwent diagnostic coronary angiography 
through radial or femoral access. The Gensini score was 
utilized to determine CAD severity by an expert cardiolo
gist who was blind to the biochemical results,22 and was 
calculated by multiplying the luminal narrowing of main 
coronary artery grading by the site and importance of the 
lesion factor. Luminal narrowing scores were 32 for total 
occlusion, 16 for 91%–99% stenosis, 8 for 76%–90% 
stenosis, 4 for 51%–75% stenosis, 2 for 26%–50% steno
sis, and 1 for ≤25% stenosis. The location factor was 1.5 
for a mid lesion, 1 for distal LAD (left anterior descend
ing), mid-distal LCX (left circus flex), or RCA (right 
coronary artery), 5 for left main, and 2.5 for proximal 
lesions of LAD or LCX. Then, the sum of coronary 
artery scores was used to calculate the total Gensini 
score.23

Biochemical Analyses
Plasma glucose was determined using the hexokinase 
method. Fasting lipid profile was determined using com
mercial kits. Total cholesterol (TC) and triglyceride 
(TG) levels were estimated using enzymatic colorimetry. 
High-density lipoprotein cholesterol (HDL-C) was deter
mined using the precipitation method. LDL-C was cal
culated by the Friedewald formula: LDL-C = [TC − 
HDL-C − (TGs/5)]. hs-CRP was assessed using latex- 
enhanced turbidometric immunoassays (Denka Seiken, 
Tokyo, Japan). Circulating plasma sortilin and Hcy 
were measured with an ELISA kit (Cosmo Bio, 
Carlsbad, CA, USA). For Hcy and sortilin, intra- and 
interassay coefficients of variation were <10% and 
<12%, respectively. Sensitivity was calculated to be 

0.2–15 μmol/L for Hcy and 30–2,000 pg/mL for sortilin. 
For each patient, serum levels were measured twice and 
the results were averaged.

Statistical Analysis
The required sample size was calculated using G*Power 
3.1.9.7 (Institut für Experimentelle Psychologie, Heinrich 
Heine Universität, Dfüsseldorf, Germany). It was esti
mated that a sample of 74 patients would have a power 
of 95% to detect a medium–large effect size of 0.85 in 
outcome measures.

Statistical analyses were done using SPSS 25.0. Data 
were tested for normality using the Kolmogorov–Smirnov 
test.24 Fisher’s exact or #χ2 tests (two-sided) were used to 
compare qualitative data, which are described as numbers 
and percentages.

Continuous variables are expressed as means ± SD and 
categorical variables as numbers and percentages. 
Comparisons between the groups were made with t-tests for 
parametric statistics. Correlations between variables were 
calculated using Pearson’s correlations. Area under the recei
ver-operating characteristic (ROC) curve (AUC) was used to 
evaluate the measured variables predictive power for CAD. 
P<0.05 was considered statistically significant.

Results
Participant Characteristics
Figure 1 shows that 74 participants, 39 CAD patients, and 35 
controls completed the study and were included in the final 
assessment. Participants were aged 35–65 years (45.28±6.13 
and 43.94±4.61 years for the CAD and control groups, respec
tively), and 66.22% of the study population were men. 
Demographic and biological characteristics of the study parti
cipants are summarized in Table 1.

Both groups were comparable in terms of age, sex, 
BMI, systolic, and diastolic blood pressure. The preva
lence of traditional risk factors was similar between the 
groups, ie, the CAD group had high percentages of hyper
tension, diabetes, and frequency of smoking, with no sig
nificant differences compared to control group (P>0.05).

Circulating Homocysteine and Sortilin 
Concentrations
The present study demonstrated that the plasma concen
trations of Hcy were significantly higher in the CAD 
patients than controls (13.75±1.40 vs 7.73±2.06 μmol/L, 
P=0). Significantly greater sortilin concentrations were 
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observed in CAD patients than controls (160.91±32.17 
vs 143.02±32.30 ng/dL, P=0.02), as shown in Table 1 
and Figure 2.

Troponin I, hs-CRP, and Mean 
Angiographic Gensini Scores
Patients with CAD had significantly higher levels of serum 
troponin I (P=0.005), hs-CRP (P=0), and mean angio
graphic Gensini scores (P=0) than controls, as shown in 
Table 1 and Figure 2.

Figure 3 shows the capability of biomarkers in predict
ing the presence of CAD. Cutoff values of ROC curves 
were used to calculate diagnostic sensitivity, diagnostic 
specificity, and AUC of the measured biomarkers. We 
observed that Hcy was the most sensitive predictor 
(AUC 0.995, P=0), followed by LDL-C (AUC 0.803, 
P=0), hs-CRP (AUC 0.750, P=0), Gensini score 
(AUC 0.719, P=0.001), and troponin I (AUC 0.686, 

P=0.006), whereas sortilin was the least sensitive 
(AUC 0.650, P=0.027).

Associations Between Circulating Sortilin 
and Homocysteine
We observed positive correlations between plasma-sortilin 
levels and plasma TC (r=0.61, P=0), LDL-C (r=0.37, 
P=0.001), TGs (r=0.91, P=0), troponin I (r=0.82, P=0), 
hs-CRP (r=0.87, P=0), Gensini score (r=0.93, P=0), and 
plasma Hcy levels (r=0.32, P=0.006) in all participants. In 
contrast, a significant negative association was observed 
between Hcy and HDL-C (r=−0.42, P=0) and an insignif
icant negative association between sortilin and HDL-C (r= 
−0.21, P=0.08), as demonstrated in Table 2.

Table 3 shows the logistic regression model used to 
determine whether Hcy and sortilin levels were associated 
with CAD. Our findings showed that Hcy (P=0.025) and 
sortilin (P=0.025) are independent risk factors of CAD.

Figure 1 Flow diagram of the study.
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According to the logistic regression analysis in Table 4, 
smoking, statin use, aspirin use, diabetes, and hypertension 
had no significant effect in either group.

Discussion
In many countries, CAD is a widespread cause of death, and 
the detection of associated risk factors could assist in its 
prevention.25 Major attempts have been made in the last 
few years to improve antithrombotic therapy and revascular
ization strategies and decrease cardiac mortality, particularly 
in patients with acute coronary syndrome.26 However, in 
some high-risk patients, suboptimal results are still 
found.27–29 As such, the discovery of new biomarkers 
aimed at preventing CAD has been given considerable atten
tion. Our study showed that plasma-Hcy concentration was 
significantly elevated in CAD patients compared to controls.

Since 1969, when McCully demonstrated that there 
was a link between high plasma concentration of Hcy 
and arteriosclerosis, great focus have been centered on 
Hcy.30 Consistently, Clarke et al showed in his research 
that hyperhomocysteinemia was an independent vascular 

and CHD risk factor.31 Similar results were found by 
Klerk et al in a large meta-analysis supporting the hyper
homocysteinemia and CVD association.32

Consistently with our results, Lee et al observed that in 
subjects with high Hcy levels, the possibility of CAD risk 
was considerably increased.33 On the contrary, a large meta- 
analysis conducted to examine the connection of moderately 
increased levels of Hcy with CHD, which included 48,175 
CHD patients and 67,961 controls, showed an insignificant 
impact on the risk of CHD.34 Cross-sectional studies have 
consistently shown that increased Hcy is correlated with 
CVD.35 The plaques developed in coronary artery endothe
lial cells are more vulnerable to detachment by 
hyperhomocysteinemia.36 However, other studies have not 
confirmed such correlations.37,38

The role of Hcy in patients with atherosclerosis and asso
ciated vascular consequences has been extensively studied. 
The role of hyperhomocysteinemia and its correlation with 
CAD has been subjected to extensive research.2,39,40 

Moderately increased Hcy (>13–15 μmol/L) has 
a multifactorial relationship with various genetic and environ
mental interactions and consequently cardiogenic effects.41

Our results confirm that elevated hs-CRP is correlated 
with an elevated risk of CAD. We also demonstrated that 
CAD is similarly related to Hcy and has a tendency toward an 
association with high TG and low HDL-C. Consistently with 
this, Seo et al found a significant association between hs-CRP 
and risk of CAD.11 This in agreement with previous studies 
illustrating that serum hs-CRP is an independent risk factor of 
CVD, regardless of LDL-C level.11,42,43 Moreover, hs-CRP 
may offer considerable additive value in predicting cardio
vascular risks.

The inflammatory response is thought to play a major role 
in atherosclerosis formation and progression. Acute reactant 
hs-CRP appears to trigger endothelial dysfunction and pro
mote inflammation in the arterial wall, resulting in athero
genesis and an elevated risk of cardiovascular events.11

Our results showed that patients with CAD had signif
icantly higher levels of serum troponin I, in agreement 
with Jia et al, who found that cardiac troponin I was 
positively and strongly associated with incident CAD.14

Consistently, Lima et al found that in stable CAD 
patients, higher resting levels and elevation of high- 
sensitivity troponin I with exercise were predictors of 
adverse cardiovascular outcomes beyond traditional cardi
ovascular risk factors and presence of inducible 
ischemia.44

Table 1 Demographic and Biochemical Characteristics of Subjects

Control Group 
(n=35)

CAD Group 
(n=39)

P

Age (years) 43.94±4.61 45.28±6.13 0.30

Sex, male/female 23/12 26/13 1.00a

BMI (kg/m2) 32.39±1.52 32.86±1.79 0.22
SBP (mmHg) 127.66±10.44 130.23±7.44 0.22

DBP (mmHg) 82.11±4.27 81.74±3.66 0.70

Smokers, n (%) 12 (34.3) 18 (46.2) 0.35a

Statin use, n (%) 17 (48.6) 23 (59.0) 0.48a

Aspirin use, n (%) 10 (28.6) 18 (46.2) 0.15a

Hypertension, n (%) 10 (28.6) 12 (30.8) 1.00a

Diabetic, n (%) 10 (28.6) 14 (30.8) 0.62a

TC (mg/dL) 164.06±22.65 190.32±18.51 0*
LDL-C (mg/dL) 102.52±21.35 123.28±15.43 0*

HDL-C (mg/dL) 34.11±1.79 32.57±1.61 0*

TGs (mg/dL) 135.74±21.00 156.77±24.85 0*
Hs-CRP (mg/L) 6.07±0.89 7.12±1.20 0*

Troponin I (ng/mL) 1.34±0.22 1.49±0.22 0.005*

Gensini score 1.24±0.26 1.50±0.25 0*
Homocysteine 

(μmol/L)

7.73±2.06 13.75±1.40 0*

Sortilin (ng/dL) 143.02±32.30 160.91±32.17 0.02*

Notes: Data expressed as means ± SD or n (%). a#χ2 or Fisher’s exact test (two- 
sided); *P<0.05 (independent t-test). 
Abbreviations: BMI, body-mass index; SBP, systolic blood pressure; DBP, diastolic 
blood pressure; TC, total cholesterol; LDL-C, low density–lipoprotein cholesterol; 
HDL-C, high density–lipoprotein cholesterol; TGs, triglycerides; Hs-CRP, high- 
sensitivity CRP.
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Similarly, Zhu et al found that cardiac troponin 
I was an independent predictor of fatal and non-fatal 
CVD events and could be used to identify individuals at 
risk in a general population.45

Our results showed a significant negative relationship 
between Hcy and HDL-C and a positive association between 
Hcy and angiographic Gensini scores. Also, ROC-curve ana
lysis demonstrated that Hcy was the most sensitive biomarker 

Figure 3 Area under ROC curve of the ability of measured variables to predict presence of coronary artery disease.

Figure 2 Differences in measured variables between the groups.
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for CAD, followed by LDL-C, hs-CRP, Gensini score, and 
troponin-I, whereas sortilin was the least sensitive. We believe 
that these results emphasize the importance of recognizing 
individuals with elevated Hcy that could be at risk of athero
thrombotic disease. So, focusing on preventive measures, such 
as intake of folate, vitamin B6, and B12, which are known to 
decrease Hcy levels,2 in order to define the role of Hcy and 

Hcy-lowering therapy in reducing risk in high-risk CAD 
patients are thus required.

Our results showed that patients with CAD tended to 
have significantly higher sortilin concentrations than con
trol subjects. In accordance with our results, Oh et al46 

demonstrated that sortilin is a protein associated with 
CAD. A Japanese study, in contrast to our data,17 revealed 
that subjects with CAD had lower sortilin levels than non- 
CAD subjects. Other research has shown that sortilin 
plays a major role in cholesterol metabolism.16,47,48 

Previous investigational data have proved that sortilin is 
implicated in atherosclerotic plaque formation by enhan
cing the inflammatory pathway in a mouse model.49

Reduced plasma HDL- and LDL-cholesterol associated 
with reduction of atherosclerotic lesions has been observed in 
whole-body sortilin-knockout mice16 and vascular 
calcification.50 Correspondingly, decreased atherosclerotic 
lesions due to decreased LDL uptake by macrophages have 
been displayed in macrophage sortilin–deficient mice.21 In 
contrast, serum LDL-cholesterol levels are diminished follow
ing exaggerated expression of sortilin in the liver.51 Our find
ings, in accordance with Ogawa et al,17 who demonstrated that 
sortilin levels were significantly associated with LDL-C, TG, 
hs-CRP, and Hcy levels, which are considered cardiovascular 
risk factors. HDL possesses potent antiinflammatory 

Table 2 Correlations among Measured Parameters in Both Groups

LDL HDL TG Troponin I Hs-CRP Gensini Homocysteine Sortilin

TC r 0.91** −0.34** 0.63** 0.61** 0.58** 0.62** 0.65** 0.61**
P 0 0.003 0 0 0 0 0.02 0

LDL-C r −0.30** 0.40** 0.41** 0.35** 0.42** 0.51** 0.37**
P 0.009 0 0 0.002 0 0 0.001

HDL-C r −0.31** −0.26* −0.39** −0.22 −0.42** −0.21
P 0.007 0.02 0.001 0.06 0 0.08

TGs r 0.85** 0.83** 0.91** 0.72** 0.91**
P 0 0 0 0 0

Troponin I r 0.74** 0.85** 0.58** 0.82**
P 0 0 0 0

Hs-CRP r 0.87** 0.73** 0.87**
P 0 0 0

Gensini r 0.71** 0.93**
P 0 0

Homocysteine r 0.32**
P 0.006

Notes: **P<0.01 (two-tailed); *P<0.05 (two-tailed). 
Abbreviations: TC, total cholesterol; LDL-C, low density–lipoprotein cholesterol; HDL-C, high density–lipoprotein cholesterol; TGs, triglycerides; Hs-CRP, high-sensitivity CRP.

Table 3 Logistic Regression Analysis of Sortilin and Homocysteine 
as Independent Risk Factors of Coronary Artery Disease

OR 95% CI P

Lower Upper

Homocysteine (μmol/L) 27.503 1.521 497.233 0.025

Sortilin (ng/dL) 1.018 1.002 1.034 0.025

Table 4 Logistic Regression Analysis of Effects of Statin and Aspirin 
Use and Associated Diseases in Coronary Artery Disease Patients

OR 95% CI P

Lower Upper

Smoker 0.644 0.197 2.106 0.467
Statins 0.592 0.218 1.605 0.303

Aspirin 0.512 0.178 1.467 0.213
Hypertension 1.138 0.335 3.874 0.836

Diabetes 0.663 0.237 1.860 0.435
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characteristics that may have a protective effect against 
atherogenesis.52 Clinical and epidemiological studies have 
demonstrated that HDL concentration in atherosclerotic CVD 
is often negatively associated with plasma-CRP levels.53 The 
present study established that hs-CRP had a significant associa
tion with CAD severity evaluated using angiographic Gensini 
scores. This in consistent with Masood et al, who carried out 
a cross-sectional study to investigate the relationship between 
hs-CRP and coronary atherosclerosis severity on 80 patients 
subjected to coronary angiography.54

Moukarbel et al discovered that raised CRP were asso
ciated with coronary artery–lesion complexity.55 In terms of 
plaque ulceration and inflammation, attempts have also been 
made to relate the susceptibility of coronary plaques to serum 
hs-CRP levels. Espligureal et al observed considerably 
higher hs-CRP levels in patients suffering from acute coron
ary syndrome than patients with chronic stable angina.56 

There has been confirmation that CRP is a strong predictor 
of CVD risk among patients undergoing elective revascular
ization treatment, patients with acute coronary syndromes, 
and even apparently healthy individuals.57 Peppes et al58 

showed that serum levels of myocardial enzymes and inflam
matory biomarkers not only increased at the time of an acute 
coronary event but also — according to angiographic results 
(Gensini score) — were quantitatively associated with the 
degree of myocardial damage and the severity of CAD. 
A negative correlation between HDL levels and the severity 
of CAD (Gensini score) was identified in this study and 
a reverse correlation between serum HDL and CRP was 
observed. The present study revealed a negative correlation 
between HDL level and Gensini score, the index of CAD 
severity in CAD patients and controls.

Wadham et al found that via oxidation of HDL, main phos
pholipid is neutralizing the proinflammatory ability of CRP in 
endothelial cells, showing an equilibrium between anti- 
inflammatory and proinflammatory actions inside the vascular 
wall. Increased CRP concentration is often correlated with factors 
that reduce the amount and/or quality of HDL, such as age, 
diabetes, and obesity.59,60 This possibly will finally disrupt the 
anti-inflammatory and proinflammatory equilibrium to promote 
the progression of inflammatory CVD. Tarchalski et al61 who 
conducted a prospective study, showed that coronary athero
sclerosis severity was positively associated with TC, LDL-C, 
and TGs and inversely associated with HDL-C in angina pectoris 
patients with no previous myocardial infarction.

Our data demonstrated that in Egyptian subjects, Hcy and 
sortilin levels may provide additive value in predicting 

cardiovascular risk, and interventions that reduce these levels 
may be effective in reducing the incidence of cardiovascular 
events.

Limitations
We had a relatively small sample size. In order to examine 
the potential clinical relevance of our results to manage
ment of CAD, a prospective study is needed.

Conclusion
Hcy and circulating sortilin are novel and major elevated 
biomarkers in patients with CAD, and may be used as 
tools for diagnosis and potential therapeutic targets in 
CAD patients. However, additional human studies are 
needed to confirm our results.
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