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Original Article
Effects of anemia on clinical outcomes among patients with chronic

heart failure
Itsara Anongjanyal, Lalita Norasetthada', Adisak Tantiworawit', Ekarat Rattarittamrongl, Chatree Chai—Adisaksopha1,

Thanawat Rattanathammethee' and Arintaya Phrommintikul®

'Division of Hematology; “Division of Cardiology, Faculty of Medicine, Chiang Mai University

Abstract:

Background: Anemia is frequently observed among patients with chronic heart failure (CHF) and may cause
adverse effects. The primary objective was to study the effects of anemia on the composite endpoint (hospitali-
zation and mortality) among patients with CHF. Methods: This was a prospective case control study recruiting
patients with a CHF diagnosis and followed up in the heart failure clinic. The patients were classified in 2 groups
using the WHO criteria of anemia and followed up for 12 months. For anemic patients, the causes of anemia
were evaluated and corrected whenever possible. Results: The study enrolled 100 patients with CHF, 49 patients
with anemia, and 51 patients with normal hemoglobin (Hb). The median ages among anemic and non-anemic
patients were 68 and 58 years, respectively. Mean Hb among patients with and without anemia were 10.4 (7.1-
12.8) g/dL and 13.7 (12.0-16.8) g/dL, respectively (p < 0.001). Mean ejection fraction between the 2 groups were
comparable (33.2 vs. 31.9%, p = 0.65). The majority of patients (79.5%) had underproductive anemia, commonly
from multifactorial factors (40.9%). The 1-year event-free survival (EFS) rates among anemic and non-anemic
patients were 34.7% and 66.7%, respectively (p = 0.02). From Cox-regression analysis, the anemia (hazard ratio
[HR] 2.01, 95%CI: 1.09-3.77, p = 0.018) and NYHA 3-4 (HR 1.76, 95%CI: 1.01-3.31, p = 0.044) were associated with
poor EFS. Conclusion: Anemia adversely affected outcomes including hospitalization and survival among patients
with CHF'. Therefore, the causes of anemia should be investigated and corrected.

Keywords : ® Anemia @ Chronic heart failure ® CHF @ Underproductive anemia ® Renal anemia
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Table 1 Clinical Characteristics of patients

in heart failure 51

Characteristics Non-anemia (n = 51) Anemia (n = 49) p-value
Age (median), year 56 (18-85) 67 (30-94) 0.001
Male gender, % 74.5 59.2 0.103
Hemoglobin (mean), g/dL 13.7 (12.0-16.8) 10.4 (7.1-12.8) < 0.001
WBC (mean), x 10°/L 7.8 (3.7-16.8) 6.5 (2.2-10.3) 0.006
Platelet (mean), x 10°/L 212 (82-353) 197 (69-362) 0.282
NYHA class 3-4, % 16.7 30.6 0.076
Ejection fraction (mean), % 31.9 (9-75) 33.24 (12-77) 0.651
Cardiac cause of heart failure, % 451 67.3 0.025
Heart failure drugs, %
Beta blockers 92.2 100 0.118
ACEIs/ ARBs 86.3 71.4 0.068
Spironolactone 941 73.5 0.005
Diuresis 92.2 98.0 0.363
Hydralazine 21.6 28.6 0.419
Nitrates 255 49.0 0.015
Digoxin 33.3 14.3 0.026
Underlying disease, %
Hypertension 62.7 61.2 0.876
Diabetics 41.2 36.7 0.640
Dyslipidemia 58.8 40.8 0.072
Chronic kidney disease stage 21.6 46.9 0.005
>3
Cirrhosis 2.0 8.2 0.200
Previous cardiac surgery 15.7 245 0.271

, s - v g
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Table 2 Cause of anemia in patients with chronic

heart failure

Cause of anemia n (%)
Occult bleeding or hemolysis 9 (20.4)
Underproductive anemia 35 (79.5)
Renal anemia 8(18.1)
Iron deficiency anemia 5(11.3)
Functional iron deficiency anemia 4(9.1)
Multifactorial 18 (40.9)
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Figure 1 1-year EFS according to anemic status (purple
line indicated anemic group; blue line indicated non-

anemic group)
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Table 3 Univariate analysis of factor predicting EFS

Odd-ratio (95%CI) p-value
Age 0.82 (0.67-1.004) 0.065
Male sex 1.09 (0.47-2.52) 0.832
Anemia 3.45 (1.51-7.85) 0.003
NYHA 2.57 (1.40-4.70) 0.002
Ejection fraction 0.99 (0.96-1.02) 0.625
Ischemic cause of heart failure 0.72 (0.32-1.59) 0.421
Heart failure medications
Beta blockers 3.12 (0.31-31.14) 0.331
ACEIs/ARBs 1.12 (0.43-2.95) 0.806
Spironolactone 1.00 (0.34-2.91) 1.000
Diuresis 0.65 (0.10-4.08) 0.648
Hydralazine 0.72 (0.29-1.80) 0.489
Nitrate 1.53 (0.67-3.48) 0.302
Digoxin 0.51 (0.20-1.31) 0.164
Underlying disease
Hypertension 1.40 (0.62-3.16) 0.411
Diabetes 1.28 (0.57-2.88) 0.539
Dyslipidemia 1.17 (0.563-2.57) 0.689
Chronic kidney disease stage > 3 1.00 (0.43-2.28) 1.000
Cirrhosis 4.26 (0.45-39.54) 0.202
Previous cardiac surgery 0.77 (0.29-2.08) 0.618
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