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ABSTRACT
Aims, objectives & background: Chronic kidney disease (CKD) is increasing worldwide[endnoteRef:1] and in Pakistan,[endnoteRef:2] with cardiovascular events being leading cause of mortality. This study aims to assess cardiac function in CKD patients and examine relationship between eGFR and echocardiographic signs of cardiac dysfunction. [1:  GBD 2023 Chronic Kidney Disease Collaborators. Global, regional, and national burden of chronic kidney disease in adults, 1990-2023, and its attributable risk factors: a systematic analysis for the Global Burden of Disease Study 2023. Lancet. 2025 Nov 22;406(10518):2461-82. doi: 10.1016/S0140-6736(25)01853-7. ]  [2:  Imtiaz S, Alam A. Epidemiology and demography of chronic kidney disease in Pakistan- A review of Pakistani literature. Pak J Kidney Dis [Internet]. 2023Mar.26 [cited 2025Nov.28];7(1):2-7. Available from: https://pjkd.com.pk/index.php/pjkd/article/view/209] 

Methods & design: This cross-sectional study was conducted at Dept. of Medicine, RIHS Islamabad (1st January - 30th June 2025) after ethical approval. Total 260 cases (age ≥ 18 years) of both genders, diagnosed as chronic kidney disease[endnoteRef:3] (CKD) were included by consecutive sampling.  Patients with acute kidney injury, renal transplant cases, critically ill patients, pre-existing history of cardiac disease, cardiac intervention (PCI, CABG, pacemakers, valve replacement) were excluded. After informed consent, demographic data and clinical evaluation was conducted. BMI was calculated (kg/m2), serum creatinine performed. Glomerular filtration rate (GFR) was calculated by Cockroft-gault formula. [endnoteRef:4] KDOQI classification[endnoteRef:5] applied for CKD staging from stage I-V. Clinical cardiac evaluation was followed hy ECG and transthoracic Echocardiography. The degree of cardiac impairment was categorized. Data analyzed by SPSS V-24. Chi-square test applied with significant p <0.05. [3:  Chapter 1: Definition and classification of CKD. Kidney Int Suppl (2011). 2013 Jan;3(1):19-62.]  [4:  Cockcroft, D.W. & M.H. Gault. Prediction of creatinine clearance from serum creatinine. Nephron. 1976. 16(1):31-41.]  [5:  National Kidney Foundation (NKF). KDOQI Clinical Practice Guidelines for Chronic Kidney Disease: Evaluation, Classification, and Stratification. American Journal of Kidney Diseases (AJKD). 2002;39:S1–S266.
] 

Results: Amongst 260 CKD cases, 132(51%) were males and 128(49%) females. Mean age was 62+13.37 years, mean BMI 23+4.2. 109 (41.9%) cases were literate. 26(10%) were HCV positive, 210(80.7%) had diabetes, 240(92%) had hypertension. Mean serum creatinine was 4.83+3.53 and GFR was 17.84+11.43(table 1). Fifty (21.7%) patients were on maintenance hemodialysis therapy. The mean cardiac ejection fraction was 49.18+12.54(20-65) %. Diastolic dysfunction observed in 17(6.5%). Statistically significant association was observed between decline in glomerular filtration rate and reduced cardiac output as measured by ejection fraction (table 1; p<0.0001). CKD-stage 4 & 5 cases had moderate to severely reduced ejection fraction
Conclusion: This study shows that cardiac dysfunction is common among CKD patients, with a clear and significant relationship between declining eGFR and reduced ejection fraction. These findings underscore the importance of early cardiac assessment in CKD care to detect reno-cardiac involvement and guide timely management.
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CKD Stage
	Ejection fraction based cardiac function
	

P-value

	
	Normal 
EF
(>55%)
n=78
	Mildly reduced EF
(41-55%)
n=80
	Moderately reduced EF
(30-40% EF)
n=58
	Severely reduced EF
(<30% EF)
n=44
	

	Stage -5
	34 (43.6%)
	38 (4.8%)
	40 (69%)
	34 (77.3%)
	

 0.000067

	Stage -4
	16 (20.5%)
	30 (38 %)
	12 (20.7%)
	06 (13.6%)
	

	Stage -3
	24 (30.8%)
	10 (12.5%)
	04 (7%)
	03 (6.8%)
	

	Stage -2
	04 (5%)
	02 (2.5%)
	02 (3.4%)
	01 (2.3%)
	

	
Glomerular Filtration rate (mean ± SD; range=2.87-49.2)
	
17.84 ± 11.43

	

<0.0001

	
Cardiac ejection Fraction (mean ± SD; range=20-65)
	
49.18 ± 12.54

	


Table 1: Mean GFR and the Ejection fraction in CKD cases (n=260).
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Fig 3: Echocardiography based Ejection Fraction in CKD Cases 

Column1	
Normal (	>	 55%)	Mildly reduced (40-55%)	Moderately reduced (30-39%)	Severely reduced (	<	 30%)	0.3	0.31	0.22	0.17	

Fig1: Cardiovascular Symptoms observed in study participants

Column2	Shortness of breath	Oedema	Orthopnea	Chest pain	Ascites	PND	JVP	Cyanosis	86	75	51	37	21	21	13	7	


Fig2: Patients in various stages of CKD as per KDOQI Classification (n=260)
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