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Abstract:

Background: Chronic kidney disease (CKD), anemia, and a progressive decline in kidney function are now recognized as risk factors for adverse outcomes in patients with heart failure (HF). We evaluated whether baseline anemia is a risk factor for kidney function decline in longitudinal follow-up.

Method: We analyzed data from the Studies of Left Ventricular Dysfunction (SOLVD) database, a randomized trial of enalapril vs. placebo in patients with an ejection fraction < = 35%. GFR was estimated from serum creatinine using the MDRD Study equation.  After randomization, creatinine measures were taken at two weeks, six weeks, four months and every four months thereafter. Mean follow-up was two years (range 0-5 years). GFR slope was calculated for each subject. “Rapid decline” was defined as those subjects in the highest quartile of GFR decline (>6 ml/min/1.73 m2 per year).  Weighted logistic regression using the number of GFR estimates as weights was used to relate baseline anemia (hematocrit less than 36%) to “rapid decline.” We adjusted for demographic characteristics, baseline GFR, cause and severity of HF, traditional CVD risk factors, medication use, and randomization assignment. We also evaluated whether baseline CKD (defined as baseline GFR <60 ml/min/1.73 m2) modified the relationship of “rapid decline” with the presence of anemia. 

Results: The study population included 6360 subjects. Mean age was 59 years, 11% were black, 14% female, 31% had CKD and 6% had anemia. Anemia was an independent risk factor for “rapid decline.”  In addition there was a significant interaction between CKD and anemia (p<0.001), such that anemia was associated with a higher risk of rapid decline in those with CKD.  Results were consistent when doubling of serum creatinine, as opposed to GFR slope, was the outcome of interest.

Table: Odds Ratios (OR) of Rapid Decline in Kidney Function 

OR anemia vs. no anemia (95% CI)

Models without interaction between CKD and anemia
1.30 (1.10 to 1.75)

Models with CKD and anemia interaction


GFR < 60 ml/min/1.73 m2
1.71 (1.43 to 2.05)

GFR > = 60 ml/min/1.73 m2
1.16 (1.03 to 1.31)

Conclusions:  Anemia is a risk factor for “rapid decline” in kidney function in patients with decreased ejection fraction, particularly in those who also have CKD.  
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