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Abstract
Objectives: this study aimed to assess the association between CKD and coronary heart disease (CHD) in a series of Saudi 
patients. Methods: This study investigated 2700 Saudi volunteers during a cross-sectional survey conducted in Hai’l region. 
Participants were included based randomly regardless of age or gender. CKD stage was determined according to GFR estimation 
using creatinine level, age, and sex. Results: The risk of CHD associated with CKD, the relative risk (RR), and the 95% 
confidence interval was RR (95%CI) = 8.5045(4.5035 to 16.0602), P < 0.0001. The risk of CHD among patients above 41 years 
was statistically significant, with the RR (95%CI) = 5.6978 (2.3849 to 13.6126), P = 0.0001. The risk of CHD associated with 
FHRD was the RR (95%CI) = 5.2567 (2.5146 to 10.9891), P = 0.0001. Conclusion: There is a statistically significant association 
between CKD and CHD in a population with shared risk factors such as hypertension, diabetes, and obesity. A statistically 
significant positive association between CKD & CHD and Saudi rural inhabitants, family history of renal disease, and ex-
smoking.
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Introduction
Coronary heart disease (CHD) is a cardiovascular disease 

(CVD) mainly affecting the coronary arteries, which supply the 
heart with oxygenated blood. It is a significant cause of mortality 
and disability worldwide [1]. A high prevalence of coronary artery 
disease (CAD) is found in low- and middle-income countries. 
CAD is responsible for about seven million deaths and 129 million 
Disability Adjusted Life Years annually, representing a significant 
economic burden worldwide [2]. Cigarette smoking, High blood 
pressure, and high cholesterol are substantial causes of CHD [3].

Chronic Kidney disease (CKD) is a condition that results 
in progressive loss of renal function. It affects more than 10% of 
the general global population. It is common among older people, 
women, diabetic, and hypertensive individuals [4].

CKD is a significant risk factor for CVD. It was assumed that 
these two conditions have shared risk factors, such as hypertension, 
diabetes, oxidative stress, cerebral hypoperfusion, and cardiac 
structure (associated with dialysis-specific factors) [5]. CKD is a 
major modifiable risk for CAD, and they have parallel prevalence 
rates as they share similar risk factors such as hypertension and 
diabetes [6]. 

In recent years, Saudi Arabia has witnessed increasing CKD 
and CVDs due to the rising epidemiology of their risk factors, such 
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as hypertension, diabetes, and obesity [7-8]. Therefore, the present 
study aimed to assess the association between CKD and CHD in a 
series of Saudi patients.

Materials and Methods
This study investigated 2700 Saudi volunteers during a 

cross-sectional survey conducted in Hai’l region, which is inhibited 
by about 700,000 civilians. Participants were included based 
randomly regardless of age or gender. CKD stage was determined 
according to GFR estimation using creatinine level, age, and sex. 
GFR was calculated according to the National Kidney Foundation 
calculator available at: https://www.kidney.org/professionals/
kdoqi/gfr_calculator

GFR was categorized into:

Stage I <90 - 60 mL/min), Stage II CKD (GFR = <60 - 30 mL/
min), Stage III (GFR = <30 – 15 mL/min), Stage V (GFR = <15 
mL/min).

Body mass index (BMI) was calculated by wt in kg 

Height in m2 and categorized into:

Under weight (BMI < 18.5 Kg/m2). Normal weight (BMI 
18.5- <25 Kg/m2). Obese (BMI 25- <30 Kg/m2). Morbid obese 
(BMI 25- <30 Kg/m2).

Ethical consent
The proposal of this study, including its informed ethical consent, 
was approved by the ethical committee Research board at the 
College of Medicine, University of Hai’l, Hai’l, Saudi Arabia. 
Each participant was consented and asked to sign a written ethical 
consent.

Statistical analysis
Data were entered into SPSS software and analyzed to obtain 

frequencies, cross-tabulations, relative risk (RR), and Pearson 
Chi-square test for statistical significance (P-value). Statistically 
significant was considered when P- value <0.05 considering a 95% 
confidence interval (CI). 

Results
Out of the 2700 participants in the present study, 

1220/2700(45.2%) were males, and 1480/2700(54.8%) were 
females aged 15 to 100 years old with a mean age of 45 years. Out 
of the 2700 participants, CKD was ascertained in 214/2700(8%) 
(GFR < 60mL/min). CHD was identified in 37/2700(1.4%). Of the 
37 CHD patients, 16/37(43.2%) were detected with CKD (GFR 
<60mL/min) including 9/16(56.3%) with GFR = 30-59 mL/min, 
5/16(31.3%) with GFR =15-29 mL/min, and 2/16(15.4%) with 
GFR <15 mL/min, as indicated in (Table 1, Figure 1). The risk of 
CHD associated with CKD, the relative risk (RR), and the 95% 
confidence interval was RR (95%CI) = 8.5045(4.5035 to 16.0602), 
P < 0.0001.

Of the 37 CHD patients, 20/37(54%) were females, and 
17/37(46%) were males. Most CHD patients were seen in 
the age group 41-55 years, followed by < 70 years and 56-70 
years, constituting 14/37(38%), 10/37(27%), and 7/37(19%), 
respectively. The risk of CHD among patients above 41 years was 
statistically significant, with the RR (95%CI) = 5.6978 (2.3849 to 
13.6126), P = 0.0001.

Most CHD patients were rural inhabitants 27/37(73%) 
vs. 10/37(27%) urban. The risk of CHD associated with rural 
population was, the RR (95%CI) = 1.5782 (0.7671 to 3.2466), P = 
0.02151, z statistics = 1.240.
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Category Variable CHD

Yes No Total

CKD

GFR≥ 90 mL/min 7 1507 1514

60-89 14 950 964

30-59 9 183 192

29-15 5 12 17

≤14 2 11 13

Total 37 2663 2700

Gender
Males 17 1203 1220

Females 20 1460 1480

Total 37 2663 2700

Age

<25 years 1 660 661

26-40 5 750 755

41-55 14 540 554

56-70 7 410 417

>70 10 303 313

Total 37 2663 2700

Residence
Urban 10 986 996

Rural 27 1677 1704

Total 37 2663 2700

Table 1: Distribution of the CHD status by study subjects’ characteristics
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Figure 1: Description of the study population by proportions of CHD in different participants’ characteristics

Figure 2: Description of the study population by proportions of CHD within entire participants’ characteristics

A family history of renal disease (FHRD) was identified in 9/36(25%) of the CHD patients. The risk of CHD associated with 
FHRD was the RR (95%CI) = 5.2567 (2.5146 to 10.9891), P = 0.0001. About 18/31(58%) of the CHD patients were categorized as 
overweight, 9/31(29%) were obese, and 4/31(13%) were with normal body weight. The risk of CHD associated with obesity was, the RR 
(95%CI) = 1.0503 (0.4859 to 2.2705), P = 0.9007, z statistic = 0.125. Most CHD cases were associated with 25/33(76%) ex-smoking. 
The risk of CHD associated with ex-smoking was the RR (95%CI) = 2.6148 (1.1837 to 5.7761), P = 0.0175 shown in (Table 2, Figure 3).
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Category Variable CHD

Yes No Total

Family history of renal disease 

Yes 9 152 161

No 27 2512 2539

Total 36 2664 2700

Body Mass Index (BMI)

Low weight 0 28 28

Normal weight 4 875 879

Overweight 18 1026 1044

Obese 5 420 425

Morbid obese 4 320 324

Total 31 2669 2700

Smoking

never smoked 6 1022 1028

ex-smoker 25 1445 1470

current smoker 2 200 202

Total 33 2667 2700

Table 2: Distribution of the study subjects by CHD and Some CHD risk factors

Figure 3: Description of the CHD by proportions of Some CHD risk factors
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Discussion
Both CKD and CHD are health problems in Saudi Arabia 

due to the rising modifiable risk factors, including hypertension, 
diabetes, and obesity. In the present study, the prevalence of CKD 
was 8%. Previous studies from Saudi Arabia reported variable 
prevalence rates ranging from 5.7% to 9.4% [9-12], with a paucity 
of data in recent years. Globally the prevalence of CKD was 
reported to be 13.4% [13]. Moreover, the current study’s findings 
have revealed a prevalence rate of 1.4% for CHD with a statistically 
significant positive association between CKD and CHD. Although 
there is a lack of data regarding the prevalence estimates of CHD 
from Saudi Arabia, available literature assumed that the prevalence 
rates might be among the higher country since Saudi Arabia is 
regarded among the top countries in the prevalence of the CHD 
associated risk factors, such as diabetes, hypertension, and obesity 
[10-11,14]. A study that assessed the coronary calcium score (CCS) 
to estimate coronary artery calcification (CAC) in asymptomatic 
Saudi participants revealed massive CAC, predominantly among 
males (3.1%) compared to females (1.6%) [15].

The current study results indicated that both diseases (CKD 
and CHD) were prevalent among the older population, and similar 
findings were previously reported in the country [16]. 

The current study’s findings show a statistically significant 
association between CKD and CHD. However, cardiovascular 
diseases in patients with CKD attempt to be influenced by 
serval factors, including sex and age. Such factors may reveal 
cardiovascular diseases such as CAD, congestive heart failure, 
arrhythmias, and CKD-associated cardiovascular mortality [17]. 
A recent study found that higher CAC scores were associated with 
increased CVD risk in CKD patients, indicating a relationship 
between CAC score and CKD progression. Such results propose 
that a high CAC score correlates significantly with a risk of 
unfavourable kidney consequences and CKD progression [18]. 
With the absence of a model for predicting the outcomes for CHD 
patients with CKD after percutaneous coronary intervention (PCI), 
a recent study validated a model that included predictors, such as 
a positive family history of CHD, a history of revascularization, 
the number of diseased vessels, ST-segment changes, anaemia, 
hyponatremia, coronary collateral circulation, trans radial 
intervention, and contrast media >200 ml [19].

Most CHD patients were rural inhabitants. Studies from 
the area have shown that CKD and CHD risk factors such as 
hypertension, diabetes, and hypercholesterolemia are more 
frequent in Saudi rural areas than in urban [20-22].

In the present study, the risk of CHD was significantly 
associated with the risk of FHRD. Such a relationship was 
previously reported [23]. The risk of CHD is associated with ex-
smoking in the current study. Moreover, the risk of CHD was 

higher among obese individuals. Cigarette smoking is a well-
proven lifestyle modifiable risk for CHD and stroke. Smoking 
intensifies the positive relationship between increased body mass 
index and CHD [24].

Conclusion
There is a statistically significant association between 

CKD and CHD in a population with shared risk factors such as 
hypertension, diabetes, and obesity. A statistically significant 
positive association between CKD & CHD and Saudi rural 
inhabitants, family history of renal disease, and ex-smoking.

Acknowledgement
The authors would like to thank staff at the College of 

Medicine, University of Hail for assistance in data collection.

Conflict of interest
Authors declare no conflict of interest.

Data Availability
Derived data supporting the findings of this study are available 
from the corresponding author (Ahmed HG).

Authors contributions 
A.H.A and A.A.A conceived of the presented idea. H.G.A 

developed the theory and performed the computations. M.R.A, 
A.A.A and S.H.A verified the analytical methods and inspired 
other authors to investigate and supervised the findings of this 
work. All authors discussed the results and contributed to the final 
manuscript.

References
1.	 Xia Y, Brewer A, Bell JT (2021) DNA methylation signatures of incident 

coronary heart disease: findings from epigenome-wide association 
studies. Clin Epigenetics 13: 186. 

2.	 Duggan JP, Peters AS, Trachiotis GD, Antevil JL (2022) Epidemiology 
of Coronary Artery Disease. Surg Clin North Am 102: 499-516.

3.	 Hajar R (2017) Risk Factors for Coronary Artery Disease: Historical 
Perspectives. Heart Views 18: 109-114. 

4.	 Kovesdy CP (2022) Epidemiology of chronic kidney disease: an 
update 2022. Kidney Int Suppl (2011) 12: 7-11. 

5.	 Kelly DM, Ademi Z, Doehner W, Lip GYH, Mark P, et al. (2021) 
chronic kidney disease and Cerebrovascular Disease: Consensus 
and Guidance from a KDIGO Controversies Conference. Stroke 52: 
e328-e346. 

6.	 Sarnak MJ, Amann K, Bangalore S, Cavalcante JL, Charytan DM, et 
al. (2019) chronic kidney disease and coronary artery disease: JACC 
State-of-the-Art Review. J Am Coll Cardiol 74: 1823-1838. 

7.	 Aashima, Nanda M, Sharma R, Jani C (2022) The burden of chronic 
kidney disease in Asia, 1990-2019: Examination of estimates from 
global burden of disease 2019 study. Nephrology (Carlton) 27: 610-
620. 

https://pubmed.ncbi.nlm.nih.gov/34627379/
https://pubmed.ncbi.nlm.nih.gov/34627379/
https://pubmed.ncbi.nlm.nih.gov/34627379/
https://pubmed.ncbi.nlm.nih.gov/35671770/
https://pubmed.ncbi.nlm.nih.gov/35671770/
https://pubmed.ncbi.nlm.nih.gov/29184622/
https://pubmed.ncbi.nlm.nih.gov/29184622/
https://pubmed.ncbi.nlm.nih.gov/35529086/
https://pubmed.ncbi.nlm.nih.gov/35529086/
https://pubmed.ncbi.nlm.nih.gov/34078109/
https://pubmed.ncbi.nlm.nih.gov/34078109/
https://pubmed.ncbi.nlm.nih.gov/34078109/
https://pubmed.ncbi.nlm.nih.gov/34078109/
https://pubmed.ncbi.nlm.nih.gov/31582143/
https://pubmed.ncbi.nlm.nih.gov/31582143/
https://pubmed.ncbi.nlm.nih.gov/31582143/
https://pubmed.ncbi.nlm.nih.gov/35506615/
https://pubmed.ncbi.nlm.nih.gov/35506615/
https://pubmed.ncbi.nlm.nih.gov/35506615/
https://pubmed.ncbi.nlm.nih.gov/35506615/


Citation: Alghamdi AH, Alaryni AA, Alshammri MR, Alharbi SH, Ahmed HG, et al. (2023) Association of Chronic Kidney Disease and Coronary 
Heart Disease in A Series of Saudi Patients. Cardiol Res Cardiovasc Med 8: 193. DOI: 10.29011/2575-7083.100093

7 Volume 8; Issue 01

Cardiolog Res Cardiovasc Med, an open access journal

ISSN: 2575-7083

8.	 Alhabib KF, Batais MA, Almigbal TH, Alshamiri MQ, Altaradi H, et al. 
(2020) Demographic, behavioural, and cardiovascular disease risk 
factors in the Saudi population: results from the Prospective Urban 
Rural Epidemiology study (PURE-Saudi). BMC Public Health 20:1213.

9.	 Alsuwaida AO, Farag YM, Al Sayyari AA, Mousa D, Alhejaili F, et 
al. (2010) Epidemiology of chronic kidney disease in the Kingdom 
of Saudi Arabia (SEEK-Saudi investigators) - a pilot study. Saudi J 
Kidney Dis Transpl 21: 1066-72. 

10.	 Ahmed HG, Ginawi IA, Al-hazimi AM (2014) Prevalence Estimates 
of Chronic Kidney Disease in Hail Region, KSA: in a Comprehensive 
Survey. International Journal of Science and Research (IJSR) 3: 252-
256.

11.	 Ahmed HG, Alzayed FSM, Albluwe HKA, Alosayfir ZAS, Aljarallah 
MYJ, et al. (2019) Etiology of Chronic Kidney Disease (CKD) in Saudi 
Arabia. Int J Med Res Health Sci 8: 177-182.

12.	 Mousa D, Alharbi A, Helal I, Al-Homrany M, Alhujaili F, et al. (2021) 
Prevalence and Associated Factors of Chronic Kidney Disease among 
Relatives of Haemodialysis Patients in Saudi Arabia. Kidney Int Rep 
6: 817-820. 

13.	 Hill NR, Fatoba ST, Oke JL, Hirst JA, O’Callaghan CA, et al. (2016) 
Global Prevalence of Chronic Kidney Disease - A Systematic Review 
and Meta-Analysis. PLoS One 11: e0158765. 

14.	 Robert AA, Al Dawish MA (2021) cardiovascular disease  among 
Patients with Diabetes: The Current Scenario in Saudi Arabia. Curr 
Diabetes Rev 17: 180-185. 

15.	 Al Helali S, Abid Hanif M, Alshugair N, Al Majed A, Belfageih A, et al. 
(2021) Distributions, and burden of coronary calcium in asymptomatic 
Saudi patients referred to computed tomography. Int J Cardiol Heart 
Vasc 37: 100902. 

16.	 Al-Ghamdi SH, Aldosari KH, AlAjmi MM (2021) Patterns, and 
determinants of treatment for coronary artery disease: A cross-
sectional study in the Kingdom of Saudi Arabia. Saudi Med J  42: 895-
902. 

17.	 Yi TW, Levin A (2022) Sex, Gender, and cardiovascular disease in 
chronic kidney disease. Semin Nephrol 42: 197-207. 

18.	 Yun HR, Joo YS, Kim HW, Park JT, Chang TI, et al. (2022) Coronary 
Artery Calcification Score and the Progression of Chronic Kidney 
Disease. J Am Soc Nephrol 33: 1590-1601.

19.	 Zhang Y, Wang J, Zhai G, Zhou Y (2022) Development and Validation 
of a Predictive Model for Chronic Kidney Disease After Percutaneous 
Coronary Intervention in Chinese. Clin Appl Thromb Hemost 28: 
10760296211069998. 

20.	 Ahmed HG, Ginawi IA, Hasan Kasim Haridi, Faris Margani Eltom 
FM, Al-hazimi AM (2014) Distribution of CKD and Hypertension in 13 
Towns in Hail Region, KSA. Egypt Acad J Biolog Sci 6: 39-45.

21.	 Ahmed HG, Ginawi IA, Elasbali, AM, Ashankyty IM, Al-hazmi AM 
(2014) Prevalence of Obesity in Hail Region, KSA: in a comprehensive 
Survey. J Obes 2014: 961861.

22.	 Ahmed HG, Ginawi IA, Alshammari FD, Elasbali AM, Eltom FM, et al. 
(2014) Current Burden of diabetes in Kingdom of Saudi Arabia in an 
epidemiological survey. Egypt Acad J Biolog Sci 6: 85-91.

23.	 Ferraro PM, Taylor EN, Eisner BH, Gambaro G, Rimm EB, et al. 
(2013) History of kidney stones and the risk of coronary heart disease. 
JAMA 310: 408-415. 

24.	 Asia Pacific Cohort Studies Collaboration (2009) Impact of cigarette 
smoking on the relationship between body mass index and coronary 
heart disease: a pooled analysis of 3264 stroke and 2706 CHD events 
in 378579 individuals in the Asia Pacific region. BMC Public Health 9: 
294.

https://pubmed.ncbi.nlm.nih.gov/32770968/
https://pubmed.ncbi.nlm.nih.gov/32770968/
https://pubmed.ncbi.nlm.nih.gov/32770968/
https://pubmed.ncbi.nlm.nih.gov/32770968/
https://pubmed.ncbi.nlm.nih.gov/21060175/
https://pubmed.ncbi.nlm.nih.gov/21060175/
https://pubmed.ncbi.nlm.nih.gov/21060175/
https://pubmed.ncbi.nlm.nih.gov/21060175/
file:///C:/Users/phani/Desktop/../../admin/Downloads/PrevalenceEstimatesofChronicKidneyDiseaseinHail.pdf
file:///C:/Users/phani/Desktop/../../admin/Downloads/PrevalenceEstimatesofChronicKidneyDiseaseinHail.pdf
file:///C:/Users/phani/Desktop/../../admin/Downloads/PrevalenceEstimatesofChronicKidneyDiseaseinHail.pdf
file:///C:/Users/phani/Desktop/../../admin/Downloads/PrevalenceEstimatesofChronicKidneyDiseaseinHail.pdf
https://www.ijmrhs.com/medical-research/etiology-of-chronic-kidney-disease-ckd-in-saudi-arabia.pdf
https://www.ijmrhs.com/medical-research/etiology-of-chronic-kidney-disease-ckd-in-saudi-arabia.pdf
https://www.ijmrhs.com/medical-research/etiology-of-chronic-kidney-disease-ckd-in-saudi-arabia.pdf
https://pubmed.ncbi.nlm.nih.gov/33732996/
https://pubmed.ncbi.nlm.nih.gov/33732996/
https://pubmed.ncbi.nlm.nih.gov/33732996/
https://pubmed.ncbi.nlm.nih.gov/33732996/
https://pubmed.ncbi.nlm.nih.gov/27383068/
https://pubmed.ncbi.nlm.nih.gov/27383068/
https://pubmed.ncbi.nlm.nih.gov/27383068/
https://pubmed.ncbi.nlm.nih.gov/32459609/
https://pubmed.ncbi.nlm.nih.gov/32459609/
https://pubmed.ncbi.nlm.nih.gov/32459609/
https://pubmed.ncbi.nlm.nih.gov/34761100/
https://pubmed.ncbi.nlm.nih.gov/34761100/
https://pubmed.ncbi.nlm.nih.gov/34761100/
https://pubmed.ncbi.nlm.nih.gov/34761100/
https://pubmed.ncbi.nlm.nih.gov/34344814/
https://pubmed.ncbi.nlm.nih.gov/34344814/
https://pubmed.ncbi.nlm.nih.gov/34344814/
https://pubmed.ncbi.nlm.nih.gov/34344814/
https://pubmed.ncbi.nlm.nih.gov/35718366/
https://pubmed.ncbi.nlm.nih.gov/35718366/
https://pubmed.ncbi.nlm.nih.gov/35654602/
https://pubmed.ncbi.nlm.nih.gov/35654602/
https://pubmed.ncbi.nlm.nih.gov/35654602/
https://pubmed.ncbi.nlm.nih.gov/35073208/
https://pubmed.ncbi.nlm.nih.gov/35073208/
https://pubmed.ncbi.nlm.nih.gov/35073208/
https://pubmed.ncbi.nlm.nih.gov/35073208/
https://eajbsc.journals.ekb.eg/article_16028.html
https://eajbsc.journals.ekb.eg/article_16028.html
https://eajbsc.journals.ekb.eg/article_16028.html
https://pubmed.ncbi.nlm.nih.gov/25057414/
https://pubmed.ncbi.nlm.nih.gov/25057414/
https://pubmed.ncbi.nlm.nih.gov/25057414/
https://eajbsc.journals.ekb.eg/article_16034.html
https://eajbsc.journals.ekb.eg/article_16034.html
https://eajbsc.journals.ekb.eg/article_16034.html
https://pubmed.ncbi.nlm.nih.gov/23917291/
https://pubmed.ncbi.nlm.nih.gov/23917291/
https://pubmed.ncbi.nlm.nih.gov/23917291/
https://pubmed.ncbi.nlm.nih.gov/19678933/
https://pubmed.ncbi.nlm.nih.gov/19678933/
https://pubmed.ncbi.nlm.nih.gov/19678933/
https://pubmed.ncbi.nlm.nih.gov/19678933/
https://pubmed.ncbi.nlm.nih.gov/19678933/

