Is the Left Ventricular Hypertrophy in Chronic Kidney Disease Adaptive or Maladaptive?

Introduction: Left ventricular hypertrophy (LVH) is highly prevalent in chronic kidney disease (CKD). Although there is pathophysiological rationale to suspect the LVH of CKD to be maladaptive, no empirical evidence is hitherto available. The important characteristic that discriminates adaptive hypertrophy from a maladaptive hypertrophy is cardiac function wherein the former results in normal or supra normal function whereas the latter leads to impaired cardiac function. In the present study, we measured peak cardiac power to LV mass ratio to explore the nature of LVH in CKD.
Method: A cross sectional study of 54 asymptomatic male non-diabetic CKD patients [CKD stages 2-5 (pre-dialysis)] without primary cardiac disease. Specialised cardiopulmonary exercise test (CPX) with CO2 rebreathing technique was applied to measure peak cardiac power output (CPOmax, expressed in Watt) non-invasively. Cardiac dimensions were measured using echocardiography. Independent sample t-test and Pearson’s correlation were performed. Results are presented as mean±SD. P<0.05 is considered as significant.

Results: Mean age of the participants was 48.4±12.3 years. Peak cardiac power per 100 gram of LV mass showed graded decline across CKD stages with 3.28±0.9 W/100g in CKD 2-3a, 2.83±0.9 W/100g in CKD 3b-4 and 2.13±0.8 W/100g in CKD 5 (Fig 1). Peak cardiac power-to-mass ratio also showed significant positive correlation with eGFR (r=0.44, P=0.001) and serum bicarbonate (r=0.29, P=0.03), and significant negative correlation with urea (r=-0.48, P<10-3) and phosphorus (r=-0.42, P=0.002). No significant correlation was seen with haemoglobin, serum calcium, PTH and urine protein:creatinine ratio.
Conclusion: The present study has shown, for the first time, the presence of maladaptive LV hypertrophy in CKD by demonstrating impaired peak cardiac power-to-mass ratio in asymptomatic CKD patients. Further studies are required to explore the mechanisms of maladaptive hypertrophy in CKD and the benefits of existing reverse remodeling strategies such as renin angiotensin system (RAS) inhibition and beta blockade in CKD.
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Figure 1: Cardiac power per 100 g of LVM decreased with increasing severity of CKD. *P<0.05 vs CKD 2-3a on Independent sample t-test.
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