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Abstract 

Background: Cardiovascular Diseases (CVDs) remain a leading cause of morbidity and mortality worldwide. Inflammation, as indicated 

by high-sensitivity C-reactive protein (hs-CRP), plays a significant role in CVD pathogenesis. This study aims to evaluate the correlation 

between hs-CRP levels and heart disease among patients in Ibb City, Yemen. 

Methodology: A total of 205 participants were enrolled, including 153 heart disease patients and 52 healthy controls, selected randomly 

from Al-Noor General Hospital, Al-Manar Specialist Hospital, Al-Badr International Hospital, M. Alboni Cardiac Clinic and Ibb Cardiac 

Center. Data collection involved echocardiography, hs-CRP tests, CK-MB, Troponin I and ECG, along with symptom assessment (angina, 

nausea, dizziness and shortness of breath). Statistical analyses included t-tests, ANOVA and chi-square tests. 

Results: Among the heart disease patients, the prevalence of symptoms was angina (84.31%), nausea (53.95%), dizziness (75.16%) and 

shortness of breath (67.32%). A significant correlation was found between heart disease and elevated hs-CRP levels (p < 0.01). Descriptive 

statistics revealed that 69.9% of heart disease patients had positive hs-CRP results, compared to 30.1% with negative results. The mean hs-

CRP level was 48.37 mg/L (SD = 41.61) for positive cases and 1.22 mg/L (SD = 0.96) for negative cases. In the control group, 75% (n=39) 

had negative hs-CRP results, while 25% (n=13) tested positive (p < 0.001), demonstrating a significant difference from the patient group. 

Conclusions: Patients with heart disease exhibit significantly higher hs-CRP levels than healthy individuals. Moreover, hs-CRP serves as 

an independent predictor of heart disease with statistical significance (p < 0.01). The moderate correlation (0.265) suggests that hs-CRP can 

be used as a biomarker for cardiovascular risk assessment, complementing traditional diagnostic tools. 
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Introduction 

Cardiovascular Diseases (CVDs) remain the leading cause of 

morbidity and mortality worldwide, despite significant advancements 

in healthcare. Inflammation plays a crucial role in the development 

and progression of atherosclerosis, the primary underlying pathology 

of most CVDs. Studies have shown that inflammatory markers, such 

as high-sensitivity C-Reactive Protein (hs-CRP), are associated with 

increased cardiovascular risk and adverse clinical outcomes [1]. 

Inflammation-induced vascular changes are not easily detectable 

using standard cardiac imaging techniques. Therefore, identifying 

biomarkers that reflect these changes is essential for early diagnosis 

and risk stratification [2]. hs-CRP, a highly sensitive acute-phase 

protein, has emerged as a promising marker for assessing  

 

cardiovascular risk. Elevated hs-CRP levels have been linked to 

Coronary Artery Disease (CAD), Myocardial Infarction (MI) and 

stroke [3]. 

Literature Review 

Cardiovascular diseases 

CVD is a broad term encompassing various conditions affecting 

the heart and blood vessels. The most common types include: 

Types of CVDs 

Coronary Heart Disease (CHD): Coronary Heart Disease 

(CHD), also known as Coronary Artery Disease (CAD), is 

characterized by the accumulation of atheromatous plaques within the 
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coronary arteries. This process leads to narrowing and obstruction of 

blood flow, resulting in ischemia, angina and potential Myocardial 

Infarction (MI). CHD is the leading cause of sudden cardiac death 

worldwide [4]. 

Angina: Angina is a clinical manifestation of CHD, presenting as 

chest pain, pressure, or discomfort due to myocardial ischemia. It is 

typically triggered by physical exertion or emotional stress and 

relieved by rest or nitroglycerin. The severity and frequency of angina 

can indicate underlying coronary artery blockage [5]. 

Stroke: Stroke occurs due to interruption of blood supply to the 

brain, either by an arterial blockage (ischemic stroke) or rupture 

(hemorrhagic stroke). Ischemic strokes account for nearly 80% of all 

strokes, making them a significant public health concern [6]. 

Rheumatic heart disease: Rheumatic heart disease results from 

untreated streptococcal infections, leading to chronic inflammation 

and scarring of heart valves. It is a major cause of valvular heart 

disease in developing countries [7]. 

Congenital Heart Disease (CHD): Congenital heart disease 

refers to structural heart defects present at birth. These may include 

septal defects, valve abnormalities and complex malformations that 

require surgical intervention [8]. 

Peripheral Arterial Disease (PAD): PAD is characterized by the 

narrowing of peripheral arteries, primarily affecting the legs. It is 

associated with atherosclerosis and an increased risk of 

cardiovascular events, such as heart attacks and strokes [9]. 

Risk factors for CVD 

CVD is influenced by a combination of modifiable and non-

modifiable risk factors. Understanding these risk factors is crucial for 

prevention and early intervention. 

Smoking: Smoking is a major independent risk factor for CVD, 

increasing the risk of CHD by 2-4 times. It promotes atherosclerosis, 

thrombosis and endothelial dysfunction, significantly raising the 

likelihood of myocardial infarction [10]. 

Obesity: Obesity, particularly central obesity, is associated with 

hypertension, dyslipidemia and insulin resistance, all of which 

contribute to CVD progression. The World Health Organization 

(WHO) estimates that obesity prevalence continues to rise globally 

[11]. 

Diabetes Mellitus (DM): Diabetes significantly increases the 

risk of atherosclerosis and cardiovascular complications. 

Hyperglycemia induces vascular inflammation and endothelial 

dysfunction, accelerating the progression of CHD [12]. 

Hypertension (HTN): Hypertension is a leading risk factor for 

stroke, heart failure and renal disease. Chronic high blood pressure 

causes arterial wall damage and left ventricular hypertrophy, 

increasing cardiovascular morbidity and mortality [13]. 

High LDL 0063holesterol: Elevated Low-Density Lipoprotein 

(LDL) cholesterol contributes to plaque formation and arterial 

blockage, increasing the risk of CHD. WHO estimates that 8% of 

global deaths are attributable to high cholesterol levels [14]. 

Other risk factors: Additional risk factors include physical 

inactivity, excessive alcohol consumption and genetic predisposition. 

Regular exercise and a heart-healthy diet are essential for mitigating 

cardiovascular risk [15]. 

High-sensitivity C-Reactive Protein (hs-CRP) test 

Description: hs-CRP is a highly sensitive marker of systemic 

inflammation, synthesized by the liver in response to cytokine 

release. Elevated hs-CRP levels correlate with cardiovascular risk and 

adverse clinical outcomes [16]. 

Clinical use: The American Heart Association (AHA) 

recommends hs-CRP testing for individuals at intermediate risk (10-

20%) of developing CVD. It aids in risk stratification and early 

intervention [7]. 

Clinical significance 

• Elevated hs-CRP levels are associated with increased 

CHD risk. 

• hs-CRP serves as a prognostic marker for MI, stroke 

and heart failure. 

• Statin therapy has been shown to lower hs-CRP levels, 

reducing cardiovascular events [3]. 

Testing frequency: hs-CRP testing should be repeated after 2-3 

weeks to confirm persistent elevation. Levels >10 mg/L may indicate 

acute infection or systemic inflammation, requiring further 

investigation [17]. 

Aims of the Study 

General aim 

To evaluate the association between high-sensitivity C-Reactive 

Protein (hs-CRP) levels and Myocardial Infarction (MI) in Ibb, 

Yemen. 

Specific aim 

• To assess the diagnostic value of hs-CRP in heart disease. 

• To compare positive vs. negative hs-CRP cases in patients 

with heart disease. 

• To analyze gender-based differences in hs-CRP, CK-MB 

and Troponin I levels. 

Research problem 

This study investigates the relationship between elevated hs-CRP 

levels and heart disease severity, assessing its role as a predictive 

biomarker for cardiovascular events. 

Study hypothesis 

• hs-CRP levels correlate with CVD severity and prognosis. 

• Gender and age influence hs-CRP, CK-MB and Troponin I 

levels. 

Materials and Methodology 

Study sample 

This study included 205 participants, divided into: 

• 153 patients diagnosed with heart disease. 

• 52 healthy control subjects. 
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Participants were randomly selected from the following medical 

institutions in Ibb, Yemen: 

• Al-Noor General Hospital 

• Al-Manar Specialist Hospital 

• Al-Badr International Hospital 

• M. Alboni Cardiac Clinic 

• Ibb Cardiac Center 

Chemicals and equipment 

The study utilized the following laboratory instruments and 

reagents: 

• Mindray BS-200 for hs-CRP measurement. 

• Roche Cobas e411 Analyzer for cardiac biomarkers (CK-

MB & Troponin I). 

• 12-lead Electrocardiogram (ECG) machine to assess cardiac 

electrical activity. 

• Echocardiography ultrasound system to evaluate heart 

structure and function. 

• Standard reagents and kits for hs-CRP, CK-MB and 

Troponin I detection. 

Study design 

This study followed a case-control design, comparing hs-CRP 

levels between patients with heart disease (case group) and healthy 

individuals (control group). The research was conducted between 

January and June 2024 in Ibb, Yemen. 

Data collection 

Comprehensive clinical and laboratory data were collected, 

including: 

• Demographic information: Age, gender, weight, smoking 

status, diabetes, hypertension and occupational status. 

• Clinical history: Symptoms of cardiovascular disease 

(angina, nausea, dizziness, shortness of breath, etc.). 

• Laboratory tests: hs-CRP, CK-MB and Troponin I levels. 

• Imaging studies: Echocardiography and ECG results. 

Blood Sample Collection and Analysis 

Blood sample collection 

• Venous blood samples were drawn from all participants 

after 8-12 hours of fasting. 

• Samples were collected into EDTA tubes and processed 

within 2 hours of collection. 

 

Laboratory analysis 

• hs-CRP measurement: Conducted using the mindray BS-

200 autoanalyzer. 

• Cardiac markers (CK-MB & Troponin I): Assessed 

using the Roche Cobas e411 analyzer. 

• Electrocardiography (ECG): Evaluated for ischemic 

changes, arrhythmias and infarction signs. 

• Echocardiography: Used to assess left ventricular 

function and detect structural abnormalities. 

Statistical analysis 

Data were analyzed using SPSS (Version 26.0). The following 

statistical tests were performed: 

• Descriptive statistics: Mean, standard deviation and 

percentages. 

• Chi-square test (χ2): Used to assess categorical variables. 

• Independent t-test: Used to compare mean hs-CRP levels 

between groups. 

• ANOVA: Applied to analyze differences between multiple 

subgroups. 

• Pearson correlation coefficient: Used to determine the 

relationship between hs-CRP levels and cardiac biomarkers. 

A p-value < 0.05 was considered statistically significant. 

Study Strengths and Limitations 

Strengths 

• Randomized participant selection, reducing selection bias. 

• Multicenter study, enhancing generalizability. 

• Comprehensive biomarker assessment, including hs-CRP, 

CK-MB and Troponin I. 

Limitations 

• Small sample size, limiting statistical power. 

• Potential confounding factors, such as undiagnosed 

infections affecting hs-CRP levels. 

• Single-region study, reducing applicability to broader 

populations. 

Results 

Participant characteristics 

A total of 205 participants were included in the study, with 153 

heart disease patients (cases) and 52 healthy individuals (controls). 

Table 1 presents the demographic and clinical characteristics of the 

study population (Figure 1, 2).

Variable Heart disease patients (n=153) Controls (n=52) p-value 

Gender 

Male: 86 (56.2%) Male: 44 (84.6%) 

0.002* Female: 67 (43.8%) Female: 8 (15.4%) 

Age (years) 

<30: 11 (7.2%) <30: 32 (61.5%) 

0.001* 

30-50: 95 (62.1%) 30-50: 20 (38.5%) 

>60: 47 (30.7%) >60: 0 (0.0%) 

Weight (kg) 

<50: 18 (11.8%) <50: 2 (3.8%) 

0.021* 51-65: 108 (70.6%) 51-65: 13 (25.0%) 
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>65: 21 (13.7%) >65: 7 (13.5%) 

Diabetes mellitus 43 (28.1%) 0 (0.0%) <0.001* 

Hypertension 69 (45.1%) 0 (0.0%) <0.001* 

Smoking status 32 (20.9%) 0 (0.0%) <0.001* 

*Significant at p < 0.05 

Table 1: Demographic and clinical characteristics of participants. 

 

Figure 1: Gender distribution. 

 

Figure 2: Age group distribution. 

Clinical symptoms of heart disease 

The most commonly reported symptoms among heart disease 

patients were angina (84.31%), dizziness (75.16%) and shortness of 

breath (67.32%) (Table 2) (Figure 3, 4). 

Symptom Frequency (n=153) Percentage (%) 

Angina 129 84.31% 

Dizziness 115 75.16% 

Shortness of breath 103 67.32% 

Nausea 82 53.95% 

Tiredness 118 77.12% 

Limb coldness 68 44.44% 

Table 2: Prevalence of symptoms in heart disease patients. 

 

Figure 3: Prevalence of symptoms. 

 

Figure 4: Risk factors in patients. 

Correlation between hs-CRP and heart disease 

A significant correlation was observed between hs-CRP levels 

and heart disease (r = 0.265, p < 0.01), confirming its potential role 

as a predictive biomarker (Table 3) (Figure 5). 

• Heart disease patients had significantly higher hs-CRP levels 

than healthy controls (p < 0.001). 

• 69.9% of heart disease patients had elevated hs-CRP levels 

(>2 mg/L), compared to only 25% of controls. 
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Group Negative hs-CRP (≤2 mg/L) Positive hs-CRP (>2 mg/L) Mean hs-CRP (mg/L) p-value 

Heart disease patients 

(n=153) 46 (30.1%) 107 (69.9%) 48.37 ± 41.61 <0.001* 

Controls (n=52) 39 (75.0%) 13 (25.0%) 5.26 ± 3.75 <0.001* 

*Significant at p < 0.05 

Table 3: hs-CRP levels in cases and controls.

 

Figure 5:  hs-CRP test result. 

Discussion 

hs-CRP as a biomarkser for heart disease 

The findings of this study support the use of hs-CRP as a 

predictive biomarker for heart disease. Patients with elevated hs-CRP 

levels were significantly more likely to have heart disease compared 

to healthy individuals (p < 0.01). These results align with previous 

research: 

• José et al. found that hs-CRP levels >3 mg/L were associated 

with a fourfold increase in cardiovascular risk [18]. 

• Pooya Koosha et al. demonstrated that hs-CRP predicts 

cardiovascular events even in patients with normal lipid 

levels [17]. 

The JUPITER trial also found that patients with elevated hs-CRP 

levels benefited from statin therapy, reducing their risk of major 

cardiovascular events. 

Influence of risk factors on hs-CRP levels 

Several risk factors were independently associated with higher 

hs-CRP levels: 

• Smoking: Smokers had significantly higher hs-CRP levels 

(p = 0.002), consistent with studies by Lei Guo et al. [19]. 

• Diabetes and hypertension: Both conditions were linked to 

elevated hs-CRP levels (p < 0.01), supporting findings from 

Kramer CK et al. [12]. 

Gender and age differences 

• No statistically significant differences in hs-CRP levels 

were found between males and females (p = 0.177). 

• Age did not significantly impact hs-CRP levels, 

contradicting previous findings by Małgorzata et al. [2]. 

Key findings 

• hs-CRP was significantly higher in heart disease patients 

than in controls (p < 0.01). 

• Smoking, diabetes and hypertension were associated with 

higher hs-CRP levels. 

• hs-CRP is a reliable marker for cardiovascular risk 

assessment [20-29]. 

Conclusion 

This study demonstrates that high-sensitivity C-reactive protein 

(hs-CRP) is significantly elevated in patients with heart disease 

compared to healthy controls (p < 0.01). The findings suggest that hs-

CRP is an independent predictor of cardiovascular disease and can 

serve as a valuable biomarker for risk assessment. 

Key conclusions include: 

• Patients with heart disease had significantly higher hs-

CRP levels than the control group (p < 0.001). 

• A moderate positive correlation (r = 0.265, p < 0.01) 

was found between hs-CRP levels and heart disease. 

• Risk factors such as smoking, diabetes and 

hypertension were associated with elevated hs-CRP 

levels, further supporting its role as an inflammatory 

marker. 

• The study findings align with global research 

demonstrating hs-CRP as a reliable predictor of 

cardiovascular risk. 

While hs-CRP is not a standalone diagnostic tool, its use in 

combination with CK-MB, Troponin I and echocardiography 

enhances cardiovascular disease risk assessment. 

Recommendations 

Based on the study findings, the following recommendations are 

proposed: 

Clinical recommendations 

➢ Routine hs-CRP screening should be considered for 

individuals at moderate to high risk of heart disease, 

especially those with existing risk factors such as diabetes, 

hypertension and smoking. 

➢ hs-CRP testing should be integrated with other diagnostic 

tools (e.g., Troponin I, CK-MB and ECG) for a 

comprehensive cardiovascular assessment. 

➢ Physicians should consider anti-inflammatory strategies, 

such as statin therapy, for patients with persistently 

elevated hs-CRP levels, as supported by the JUPITER trial. 
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Research recommendations 

➢ Further studies should explore the long-term predictive 

value of hs-CRP in cardiovascular disease progression. 

➢ Future research should investigate the economic and 

lifestyle factors influencing hs-CRP levels in Yemen. 

➢ Larger multicenter studies with a more diverse 

population should be conducted to confirm the 

generalizability of these findings. 

Public health implications 

➢ Public awareness campaigns should emphasize the role 

of inflammation in heart disease and promote early 

detection through hs-CRP screening. 

➢ Preventive measures, such as smoking cessation 

programs, weight management and blood pressure 

control, should be prioritized to reduce cardiovascular 

disease burden. 

Acknowledgments 

We would like to thank Dr. Abeer Esmail, head of medical 

laboratory department at Aljazeera University for her help and effort 

she spent during our study period and her interest for better education 

and perfect skills associated with our specialist. 

Special thanks to Dr. Hamood Almolaiki, Dr. Ahmed Ramadan, 

Dr. Anas Eiamer, Dr. Mohammed Molhem, Dr. Mohammed Alboni, 

Dr. Safana Abdullah and for their valuable helps and instructions 

provided to us during this scientific work. 

Competing Interests 

The authors report no conflicts of interest in this work. 

References 

1. Yousuf O, Mohanty BD, Martin SS, Joshi PH, Blaha MJ, et al. (2013) 

High-sensitivity C-reactive protein and cardiovascular disease. Journal 

of the American College of Cardiology 62(5): 397-408. [Crossref] 

[Google Scholar] [Pubmed] 

2. Rosciszewska MK, Brzózka AG, Franczyk B, Rysz J (2021) High-

sensitivity C-reactive protein relationship with metabolic disorders and 

cardiovascular diseases risk factors. Life. 11(742): 1-10. [Crossref] 

[Google Scholar] [Pubmed] 

3. Pellicori P, Zhang J, Cuthbert J, Urbinati A, Shah P, et al. (2020) High-

sensitivity C-reactive protein in chronic heart failure: Patient 

characteristics, phenotypes and mode of death. European Society of 

Cardiology 116(1): 91-100. [Crossref] [Google Scholar] [Pubmed] 

4. Scirica BM, Morrow DA, Cannon CP, Lemos JA, Murphy S, et al. 

(2007) Clinical application of C-reactive protein across the spectrum of 

acute coronary syndromes. Clinical Chemistry 53(10): 1800-1807. 

[Crossref] [Google Scholar] [Pubmed] 

5. Mokhtar ER, Saleh BI, Aboualia AM, Nageb HM (2017) Relationship 

between monocyte subsets, IL‐6 and hs‐CRP with the severity of 

coronary artery disease instable angina pectoris patients. AmJ Biochem 

7: 114‐26. [Crossref] [Google Scholar] 

6. Curb JD, Abbott RD, Rodriquez BL, Sakkinen P, Popper JS, et al. (2003) 

C-reactive protein and the future risk of thromboembolic stroke in 

healthy men. Circulation 107(15): 2016-2020. [Crossref] [Google 

Scholar] [Pubmed] 

7. Wang H, Zhang H, Zou Z (2023) Changing profiles of cardiovascular 

disease and risk factors in China: A secondary analysis for the global 

burden of disease study 2019. Chinese Medical Journal 2431-2441. 

[Crossref] [Google Scholar] [Pubmed] 

8. Srivastava D (2006) Genetic regulation of cardiogenesis and congenital 

heart disease. Annual Review of Pathology 1:199-213. [Crossref] 

[Google Scholar] [Pubmed] 

9. Hankey GJ, Norman PE, Eikelboom JW (2006) Medical treatment of 

peripheral arterial disease. JAMA 295(5): 547-53. [Crossref] 

[GoogleScholar] [Pubmed] 

10. Ambrose JA, Barua RS (2004) The pathophysiology of cigarette 

smoking and cardiovascular disease: An update. J Am Coll Cardiol 43: 

1731-1737. [Crossref] [GoogleScholar] [Pubmed] 

11. Bays HE, McCarthy W, Christensen S, Tondt J, Karjoo S, et al. (2020) 

Obesity algorithm eBook, presented by the obesity medicine association. 

12. Kramer CK, Campbell S, Retnakaran R (2019) Gestational diabetes and 

the risk of cardiovascular disease in women: A systematic review and 

meta-analysis. Diabetologia 62(6): 905-914. [Crossref] [GoogleScholar] 

[Pubmed] 

13. Xie X, Atkins E, Lv J, Bennett A, Neal B, et al. (2016) Effects of 

intensive blood pressure lowering on cardiovascular and renal outcomes: 

Updated systematic review and meta-analysis. Lancet 387: 435-443. 

[Crossref] [Google Scholar] [Pubmed] 

14. Carr SS, Hooper AJ, Sullivan DR, Burnett JR (2019) Non-HDL 

cholesterol and apolipoprotein B compared with LDL-cholesterol in 

atherosclerotic cardiovascular disease risk assessment. Pathology 

51:148-154. [Crossref] [GoogleScholar] [Pubmed] 

15. Prasad DS, Das BC (2009) Physical inactivity: A cardiovascular risk 

factor. Indian J Med 63(1): 33-42. [Google Scholar] [Pubmed] 

16. Ndrepepa G, Kastrati A, Braun S, Mehilli J, Niemoller K, et al. (2006) 

N-terminal probrain natriuretic peptide and C-reactive protein in stable 

coronary heart disease. The American journal of medicine 119(4): 

355.e1-355.e8. [Crossref] [Google Scholar] [Pubmed] 

17. Koosha P, Roohafza H, Sarrafzadegan N, Vakhshoori M, Talaei M, et 

al. (2020) High sensitivity C-Reactive protein predictive value for 

cardiovascular disease: A Nested case control from Isfahan Cohort Study 

(ICS). Global Heart 15(1): 1-13. [Crossref] [Google Scholar] [Pubmed] 

18. Araujo JP, Lourenc P, Azevedo A, Frioes F, GoncAlves FR, et al. (2009) 

Prognostic value of high-sensitivity C-reactive protein in heart failure: 

A systematic review. Journal of Cardiac Failure 15(3): 256-266. 

[Crossref] [Google Scholar] [Pubmed] 

19. Guo L, Lv H, Wang J, Zhang B, Zhu Y, et al. (2023) Predictive value of 

high sensitivity C-reactive protein in three‐vessel disease patients with 

and without type 2 diabetes. Cardiovascular Diabetology 22(9): 1-12. 

[Crossref] [Google Scholar] [Pubmed] 

20. Alkinain A, Abdelsalam KEA, Mannaa AF (2022) Role of High 

Sensitivity C-Reactive Protein (HS-CRP) as a predictive marker for 

coronary heart disease compared to Troponin I disease in Sudanese 

patients in Khartoum state. Journal of MAR Pathology 1(1): 1-14. 

21. Chiva-Blanch G, Arranz S, Lamuela-Raventos RM, Estruch R (2013) 

Effects of wine, alcohol and polyphenols on cardiovascular disease risk 

factors: Evidences from human studies. Alcohol 48: 270-277. [Crossref] 

[GoogleScholar] [Pubmed] 

22. Lucci C, Cosentino N, Genovese S, Campodonico J, Milazzo V, et al. 

(2020) Prognostic impact of admission high‐sensitivity C-reactive 

protein in acute myocardial infarction patients with and without diabetes 

mellitus. Cardiovascular Diabetology 19(183): 1-13. [Google Scholar] 

23. Zhang L, He G, Huo X, Tian A, Ji R, et al. (2023) Long-term cumulative 

high-sensitivity C-reactive protein and mortality among patients with 

acute heart failure. Journal of the American Heart Association 12(19): 1-

11. [Crossref] [Google Scholar] 

https://doi.org/10.70844/jmhrp.2025.2.1.37
https://www.sciencedirect.com/science/article/pii/S073510971302086X?via%3Dihub
https://scholar.google.com/scholar?cluster=17188735974764208125&hl=en&as_sdt=0,5&scioq=Relationship+between+monocyte+subsets,+IL%E2%80%906+and+hs%E2%80%90CRP+with+the+severity+of+coronary+artery+disease+in+stable+angina+pectoris+patients
https://pubmed.ncbi.nlm.nih.gov/23727085/
https://www.mdpi.com/2075-1729/11/8/742
https://www.mdpi.com/2075-1729/11/8/742
https://www.mdpi.com/2075-1729/11/8/742
https://doi.org/10.3390/life11080742
https://scholar.google.com/scholar?cluster=5634620363004769659&hl=en&as_sdt=0,5
https://pubmed.ncbi.nlm.nih.gov/34440486/
https://academic.oup.com/cardiovascres/article-abstract/116/1/91/5539697
https://academic.oup.com/cardiovascres/article-abstract/116/1/91/5539697
https://academic.oup.com/cardiovascres/article-abstract/116/1/91/5539697
https://doi.org/10.1093/cvr/cvz198
https://scholar.google.com/scholar?cluster=5130986115357533793&hl=en&as_sdt=0,5
https://doi.org/10.1093/cvr/cvz198
https://academic.oup.com/clinchem/article-abstract/53/10/1800/5627255?login=false
https://academic.oup.com/clinchem/article-abstract/53/10/1800/5627255?login=false
https://doi.org/10.1373/clinchem.2007.087957
https://scholar.google.com/scholar?cluster=14884629454270718114&hl=en&as_sdt=0,5
10.1373/clinchem.2007.087957
https://journals.lww.com/jhypertension/abstract/2018/10003/a5429_relationship_between_monocyte_subsets,_il_6.703.aspx
https://journals.lww.com/jhypertension/abstract/2018/10003/a5429_relationship_between_monocyte_subsets,_il_6.703.aspx
https://journals.lww.com/jhypertension/abstract/2018/10003/a5429_relationship_between_monocyte_subsets,_il_6.703.aspx
10.1097/01.hjh.0000548690.42928.03
https://scholar.google.com/scholar?hl=en&as_sdt=0%2C5&q=Relationship+between+monocyte+subsets+IL%E2%80%906+and+hs%E2%80%90CRP+with+the+severity+of+coronary+artery+disease+in+stable+angina+pectoris+patients&btnG=
https://www.ahajournals.org/doi/full/10.1161/01.CIR.0000065228.20100.F7
https://www.ahajournals.org/doi/full/10.1161/01.CIR.0000065228.20100.F7
https://doi.org/10.1161/01.CIR.0000065228.20100.F7
https://scholar.google.com/scholar?cluster=3373259028786707455&hl=en&as_sdt=0,5
https://scholar.google.com/scholar?cluster=3373259028786707455&hl=en&as_sdt=0,5
https://pubmed.ncbi.nlm.nih.gov/12681999/
https://mednexus.org/doi/full/10.1097/CM9.0000000000002741
https://mednexus.org/doi/full/10.1097/CM9.0000000000002741
https://mednexus.org/doi/full/10.1097/CM9.0000000000002741
https://doi.org/10.1097/cm9.0000000000002741
https://scholar.google.com/scholar?cluster=3418359718208523864&hl=en&as_sdt=0,5
https://pubmed.ncbi.nlm.nih.gov/37341657/
https://www.annualreviews.org/content/journals/10.1146/annurev.pathol.1.110304.100039
https://www.annualreviews.org/content/journals/10.1146/annurev.pathol.1.110304.100039
https://doi.org/10.1146/annurev.pathol.1.110304.100039
https://scholar.google.com/scholar?cluster=15085336526390778917&hl=en&as_sdt=0,5
https://doi.org/10.1146/annurev.pathol.1.110304.100039
https://jamanetwork.com/journals/jama/fullarticle/202271
https://jamanetwork.com/journals/jama/fullarticle/202271
doi:10.1001/jama.295.5.547
https://scholar.google.com/scholar?cluster=3791985009499932713&hl=en&as_sdt=0,5
https://pubmed.ncbi.nlm.nih.gov/16449620/
https://www.jacc.org/doi/abs/10.1016/j.jacc.2003.12.047
https://www.jacc.org/doi/abs/10.1016/j.jacc.2003.12.047
https://www.jacc.org/doi/abs/10.1016/j.jacc.2003.12.047
https://scholar.google.com/scholar?cluster=6625504825028771102&hl=en&as_sdt=0,5
https://pubmed.ncbi.nlm.nih.gov/15145091/
https://www.tomf.org/gd-resources/downloads/Bays_11.pdf
https://europepmc.org/article/med/30843102
https://europepmc.org/article/med/30843102
https://europepmc.org/article/med/30843102
https://doi.org/10.1007/s00125-019-4840-2
https://scholar.google.com/scholar?cluster=2930480661194154902&hl=en&as_sdt=0,5
https://pubmed.ncbi.nlm.nih.gov/30843102/
https://www.thelancet.com/journals/lancet/article/PIIS0140-6736(15)00805-3/abstract?dialogRequest=
https://www.thelancet.com/journals/lancet/article/PIIS0140-6736(15)00805-3/abstract?dialogRequest=
https://www.thelancet.com/journals/lancet/article/PIIS0140-6736(15)00805-3/abstract?dialogRequest=
https://doi.org/10.1016/s0140-6736(15)00805-3
https://scholar.google.com/scholar?cluster=4118037848575299090&hl=en&as_sdt=0,5
https://pubmed.ncbi.nlm.nih.gov/26559744/
https://www.sciencedirect.com/science/article/abs/pii/S0031302518305932
https://www.sciencedirect.com/science/article/abs/pii/S0031302518305932
https://www.sciencedirect.com/science/article/abs/pii/S0031302518305932
https://doi.org/10.1016/j.pathol.2018.11.006
https://scholar.google.com/scholar?cluster=11091428874692104466&hl=en&as_sdt=0,5
https://pubmed.ncbi.nlm.nih.gov/30595507/
https://utoronto.scholaris.ca/items/0766afd2-d76d-462a-9596-9fdd501d496f
https://utoronto.scholaris.ca/items/0766afd2-d76d-462a-9596-9fdd501d496f
https://scholar.google.com/scholar?cluster=10092138216348559774&hl=en&as_sdt=0,5&scioq=Relationship+between+monocyte+subsets,+IL%E2%80%906+and+hs%E2%80%90CRP+with+the+severity+of+coronary+artery+disease+in+stable+angina+pectoris+patients
https://pubmed.ncbi.nlm.nih.gov/19346639/
https://www.sciencedirect.com/science/article/abs/pii/S0002934305010739
https://www.sciencedirect.com/science/article/abs/pii/S0002934305010739
https://doi.org/10.1016/j.amjmed.2005.10.060
https://scholar.google.com/scholar?cluster=11698601582303779995&hl=en&as_sdt=0,5
https://pubmed.ncbi.nlm.nih.gov/16564781/
https://pmc.ncbi.nlm.nih.gov/articles/PMC7218777/
https://pmc.ncbi.nlm.nih.gov/articles/PMC7218777/
https://pmc.ncbi.nlm.nih.gov/articles/PMC7218777/
https://doi.org/10.5334/gh.367
https://scholar.google.com/scholar?cluster=13812747756498597902&hl=en&as_sdt=0,5
https://doi.org/10.5334/gh.367
https://www.sciencedirect.com/science/article/abs/pii/S1071916408010543
https://www.sciencedirect.com/science/article/abs/pii/S1071916408010543
https://doi.org/10.1016/j.cardfail.2008.10.030
https://scholar.google.com/scholar?cluster=14914429859643389266&hl=en&as_sdt=0,5
https://pubmed.ncbi.nlm.nih.gov/19327628/
https://link.springer.com/article/10.1186/s12933-023-01830-7
https://link.springer.com/article/10.1186/s12933-023-01830-7
https://link.springer.com/article/10.1186/s12933-023-01830-7
10.1186/s12933-023-01830-7
https://scholar.google.com/scholar?cluster=13636644010113614140&hl=en&as_sdt=0,5
https://pubmed.ncbi.nlm.nih.gov/37081535/
https://www.researchgate.net/profile/Ashraf-Alkinain/publication/369785816_Role_of_High_Sensitivity_C-Reactive_Protein_HS-CRP_as_a_Predictive_Marker_for_Coronary_Heart_Disease_Compared_to_Troponin_I_Disease_in_Sudanese_Patients_in_Khartoum_State/links/642c6ef0609c170a13f36a3f/Role-of-High-Sensitivity-C-Reactive-Protein-HS-CRP-as-a-Predictive-Marker-for-Coronary-Heart-Disease-Compared-to-Troponin-I-Disease-in-Sudanese-Patients-in-Khartoum-State.pdf
https://www.researchgate.net/profile/Ashraf-Alkinain/publication/369785816_Role_of_High_Sensitivity_C-Reactive_Protein_HS-CRP_as_a_Predictive_Marker_for_Coronary_Heart_Disease_Compared_to_Troponin_I_Disease_in_Sudanese_Patients_in_Khartoum_State/links/642c6ef0609c170a13f36a3f/Role-of-High-Sensitivity-C-Reactive-Protein-HS-CRP-as-a-Predictive-Marker-for-Coronary-Heart-Disease-Compared-to-Troponin-I-Disease-in-Sudanese-Patients-in-Khartoum-State.pdf
https://www.researchgate.net/profile/Ashraf-Alkinain/publication/369785816_Role_of_High_Sensitivity_C-Reactive_Protein_HS-CRP_as_a_Predictive_Marker_for_Coronary_Heart_Disease_Compared_to_Troponin_I_Disease_in_Sudanese_Patients_in_Khartoum_State/links/642c6ef0609c170a13f36a3f/Role-of-High-Sensitivity-C-Reactive-Protein-HS-CRP-as-a-Predictive-Marker-for-Coronary-Heart-Disease-Compared-to-Troponin-I-Disease-in-Sudanese-Patients-in-Khartoum-State.pdf
https://www.researchgate.net/profile/Ashraf-Alkinain/publication/369785816_Role_of_High_Sensitivity_C-Reactive_Protein_HS-CRP_as_a_Predictive_Marker_for_Coronary_Heart_Disease_Compared_to_Troponin_I_Disease_in_Sudanese_Patients_in_Khartoum_State/links/642c6ef0609c170a13f36a3f/Role-of-High-Sensitivity-C-Reactive-Protein-HS-CRP-as-a-Predictive-Marker-for-Coronary-Heart-Disease-Compared-to-Troponin-I-Disease-in-Sudanese-Patients-in-Khartoum-State.pdf
https://scholar.google.com/scholar?cluster=4406262056714248334&hl=en&as_sdt=0,5
https://scholar.google.com/scholar?cluster=4406262056714248334&hl=en&as_sdt=0,5
https://doi.org/10.1093/alcalc/agt007
https://scholar.google.com/scholar?cluster=4406262056714248334&hl=en&as_sdt=0,5
https://pubmed.ncbi.nlm.nih.gov/23408240/
https://link.springer.com/article/10.1186/s12933-020-01157-7
https://link.springer.com/article/10.1186/s12933-020-01157-7
https://link.springer.com/article/10.1186/s12933-020-01157-7
https://scholar.google.com/scholar?cluster=15281512589954775470&hl=en&as_sdt=0,5
https://www.ahajournals.org/doi/full/10.1161/JAHA.123.029386
https://www.ahajournals.org/doi/full/10.1161/JAHA.123.029386
https://www.ahajournals.org/doi/full/10.1161/JAHA.123.029386
https://doi.org/10.1161/JAHA.123.029386
https://scholar.google.com/scholar?cluster=14258353998806848894&hl=en&as_sdt=0,5


Journal of Medical Health Research and Psychiatry 

  
7 

Copyright © 2025 | medical-health-psychiatry.com 
Volume 2, Issue 1 (Jan-Jun) 2025 

https://doi.org/10.70844/jmhrp.2025.2.1.37 

24. Zhuang Q, Shen C, Chen Y, Zhao X, Wei P, et al. (2019) Association of 

high sensitive C-reactive protein with coronary heart disease: A 

Mendelian randomization study. BMC Medical Genetics 20(170): 1-7. 

[Crossref] [Google Scholar] [Pubmed] 

25. Remaley AT, Rifai N, Warnick GR (2012) Lipids, lipoproteins, apo 

lipoproteins and other cardiovascular risk factors. (5th edn), Elsevier, 

Philadelphia. 

26. Roth GA, Mensah GA, Johnson CO, Addolorato G, Ammirati E, et al. 

(2020) Global burden of cardiovascular diseases and risk factors, 1990-

2019: Update from the GBD 2019 Study. Journal of American Collegeof 

Cardiology 76(25): 2982-3021. [Crossref] [Google Scholar] [Pubmed] 

27. Patil VC, Avhad AB, Kulkarni AR, Pandere KA (2020) High‐sensitive 

C‐reactive protein in patients with coronary artery disease. Journal of 

Natural Science, Biology and Medicine 11(1): 39-44. [Google scholar] 

28. Zhang X, Wang S, Fang S, Yu B (2021) Prognostic role of high 

sensitivity C-reactive protein in patients with acute myocardial 

infarction. Frontiers in Cardiovascular Medicine 8: 1-9. [Crossref] 

[Google Scholar] [Pubmed] 

29. Sezgin Y, Bulut S, Bozalıoğlu S, Sezgin A (2019) Levels of high-

sensitivity C-reactive protein in heart transplant patients with and 

without periodontitis. Experimental and Clinical Transplantation 1: 123-

127. [Crossref] [Google Scholar] [Pubmed]

 

https://doi.org/10.70844/jmhrp.2025.2.1.37
https://link.springer.com/article/10.1186/s12881-019-0910-z
https://link.springer.com/article/10.1186/s12881-019-0910-z
https://link.springer.com/article/10.1186/s12881-019-0910-z
https://doi.org/10.1186/s12881-019-0910-z
https://scholar.google.com/scholar?q=related:VEm33WjsA00J:scholar.google.com/&scioq=&hl=en&as_sdt=0,5
https://pubmed.ncbi.nlm.nih.gov/31694563/
https://www.scirp.org/reference/referencespapers?referenceid=1087981
https://www.scirp.org/reference/referencespapers?referenceid=1087981
https://www.jacc.org/doi/abs/10.1016/j.jacc.2020.11.010
https://www.jacc.org/doi/abs/10.1016/j.jacc.2020.11.010
https://doi.org/10.1016/j.jacc.2020.11.010
https://scholar.google.com/scholar?cluster=5817800957976618557&hl=en&as_sdt=0,5
https://pubmed.ncbi.nlm.nih.gov/33309175/
chrome-extension://efaidnbmnnnibpcajpcglclefindmkaj/https:/jnsbm.org/wp-content/uploads/2021/07/JNatScBiolMed-11-1-39.pdf
chrome-extension://efaidnbmnnnibpcajpcglclefindmkaj/https:/jnsbm.org/wp-content/uploads/2021/07/JNatScBiolMed-11-1-39.pdf
https://scholar.google.com/scholar?cluster=14252987216672814861&hl=en&as_sdt=0,5
https://www.frontiersin.org/journals/cardiovascular-medicine/articles/10.3389/fcvm.2021.659446/full
https://www.frontiersin.org/journals/cardiovascular-medicine/articles/10.3389/fcvm.2021.659446/full
https://www.frontiersin.org/journals/cardiovascular-medicine/articles/10.3389/fcvm.2021.659446/full
https://doi.org/10.3389/fcvm.2021.659446
https://scholar.google.com/scholar?cluster=16939055205362286385&hl=en&as_sdt=0,5
https://pubmed.ncbi.nlm.nih.gov/34109224/
https://www.ectrx.org/forms/ectrxcontentshow.php?doi_id=10.6002/ect.MESOT2018.O65
https://www.ectrx.org/forms/ectrxcontentshow.php?doi_id=10.6002/ect.MESOT2018.O65
https://www.ectrx.org/forms/ectrxcontentshow.php?doi_id=10.6002/ect.MESOT2018.O65
https://doi.org/10.6002/ect.mesot2018.o65
https://scholar.google.com/scholar?cluster=10313118461710022129&hl=en&as_sdt=0,5
https://pubmed.ncbi.nlm.nih.gov/30777536/

