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ABSTRACT

Backgrounds and Objectives : Anemia could adversely affect the cardiovascular condition of the patients suffering
with heart failure. This study aimed to elucidate the relationship between anemia and the prognosis of heart
failure (HF). Subjects and Methods : We enrolled the patients with a diagnosis of CHF who visited to our
hospital from January 2000 and January 2001 and they had a left ventricular ejection fraction (EF) less than
40% and a left ventricular end diastolic dimension (LVEDd) larger than 5.7 cm. The hemoglobin (Hb) level
was accessed at the time of the initial evaluation. The patients were divided into quartiles of Hb: Hb <11.4; Hb
11.4-13.1; Hb 13.2-14.8; Hb> 14.8 g/dL. Results : A total of 110 patients were enrolled; there were 71 men and
39 women. Anemia was found in 39 (35.5%) patients, and this was significantly more common in the women
than in men (p=0.038). The lowest Hb group was more likely to be older and female, and they had severe
symptoms (NYHA functional class III or IV), a lower diastolic BP and a wider QRS width. The total mortality
was 24.5%. Mortality was higher with lower Hb quartile (46.2%, 28.6%, 17.9% and 7.1% for each quartile,
respectively, p=0.002). On the multivariate analysis after adjusting for age, gender, NYHA functional class and
the known HF prognostic factors, the lowest Hb level proved to be an independent predictor of mortality (p=
0.019). Conclusion : In patients with congestive heart failure, anemia is relatively common and the mortality
was higher for the lower Hb group. Anemia is an independent negative prognostic factor in patients with conges-

tive heart failure. (Korean Circulation ] 2005;35:773—778)
KEY WORDS : Heart failure, congestive ; Anemia ; Hemoglobins.
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Table 1. Clinical characteristics between survivors and deceased

Survivors (n=83) Deceased (n=27) )

Age (years) 58.0£12.0 67.5+11.2 0.0001
Male sex (n,%) 55 (66.3%) 16 (59.3%) 0.644
Symptom duration (month) 38.3£55.5 56.2+t54.7 0.156
NYHA functional class 0.0001

Class I (n, %) 14 (16.9%)

Class II (n, %) 54 (65.1%) 9 (33.3%)

Class III (n, %) 14 (16.9%) 14 (51.9%)

Class IV (n, %) 1( 1.2%) 4 (14.8%)
Hypertension (n, %) 25 (30.1%) 7 (25.9%) 0.809
Diabetes mellitus (n, %) 17 (20.5%) 5 (18.5%) 1.000
Smoking (n, %) 35 (42.2%) 14 (51.9%) 0.504
Hypercholesterolemia (n, %) 28 (33.7%) 7 (25.9%) 0.684
Ejection fraction (%) 30.3£7.7 229+6.3 0.0001
LVED volume (mL) 98.2+091.7 96.0+113.4 0.064
LVES volume (mL) 67.61+66.7 72.5+85.5 0.004
LVED dimension (mm) 63.6+5.2 66.3+7.1 0.265
LVES dimension (mm) 52.6+11.0 5.9+6.8 0.304
DT (deceleration time) 125+358 52.2+£100 0.328
Hemoglobin (g/dL) 13.6+2.1 12.2+1.9 0.003
BUN (mg/dL) 21.5+20.2 25.2+13.6 0.392
Creatinine (mg/dL) 1.2+0.8 1.3+0.6 0.398
Sodium (mmol/L) 139.4+5.8 139.2+6.2 0.895
Potassium (mmol/L) 42+0.5 43+0.5 0.468
QRS width (msec) 105.6+23.1 114.7+24.5 0.086
QRS (msec) 417.2+76.3 414.1£68.4 0.839
LBBB (n, %) 5( 6.0%) 4 (14.8%) 0.219
Atrial fibrillation (n, %) 19 (22.9%) 7 (25.9%) 0.796

NYHA: New York Heart Association, LVED: left ventricular end diastolic, LVSD: left ventricular end systole BUN: blood urea nitrogen,
LBBB: left bundle branch block, LVES: left ventricular end systolic, DT deceleration time, LBBB: left bundle branch block
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Fig. 1. Kaplan-Meier survival curve according to anemia.
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Table 2. Clinical characteristics according to hemoglobin quartiles

Patients Group 1 (26) Group 2 (28) Group 3 (28) Group 4 (28) P
Age (years) 67.1+11.6 61.5+13.3 57.6+12.2 55.7+10.1 0.003
Male sex (n, %) 9 (34.6%) 14 (50.0%) 21 (75.0%) 27 (96.4%) 0.0001
Symptom duration (month) 40.7+50.1 35.71+47.6 51.9+69.4 42.4+533 0.765
NYHA functional class 0.001

Class I (n, %) 1( 3.8%) 2 (7.1%) 5 (17.9%) 7(25.0%)

Class II (n, %) 10 (38.5%) 20 (71.4%) 14 (50.0%) 18 (64.3%)

Class III (n, %) 10 (38.5%) 6 (21.4%) 9 (32.1%) 3 (10.7%)

Class IV (n, %) 5(19.2%) 0 0 0
Hypertension (n, %) 6(23.1%) 9 (32.1%) 6 (21.4%) 11 (39.3%) 0.425
Diabetes mellitus (n, %) 5(22.7%) 9 (32.1%) 4 (14.3%) 4 (14.3%) 0.292
Smoking (n, %) 8 (30.8%) 12 (42.9%) 15 (53.6%) 14 (50.0%) 0.349
Hypercholesterolemia (n, %) 7 (26.9%) 10 (35.7%) 12 (42.9%) 6 (21.4%) 0.587
Ejection fraction (%) 27.0+8.4 28.1+7.5 289+8.9 29.7t74 0.664
Systolic BP (mmHg) 117.8£41.9 130.8+37.8 118.4£49.5 131.4+37.5 0.457
Diastolic BP (mmHg) 64.0+23.5 79.3+25.2 73.0+32.1 84.1£26.1 0.045
BUN (mg/dL) 26.6+13.9 24.6*£31.2 20.7+11.5 17.9£17.3 0.334
Creatinine (mg/dL) 1.4£0.9 1.0+0.3 1.1£0.3 14+1.0 0.161
Sodium (mmol/L) 138.0£5.8 140.71+4.4 138.5+8.3 139.9+4.1 0.300
Potassium (mmol/L) 43+t0.4 4.0£0.5 42105 43+0.5 0.091
QRS width (msec) 119.6+28.3 110.6 £26.3 99.9+18.8 102.2+14.8 0.010
QTc (msec) 419.2+76.3 412.0£78.4 402.1£70.7 434.7£38.6 0.369
LBBB (n, %) 3 (11.5%) 3 (10.7%) 3 (10.7%) 0 0.339
Atrial fibrillation (n, %) 5(19.2%) 5 (17.9%) 6 (21.4%) 10 (35.7%) 0.371
Causes of CHF (n, %) 0.407

Idiopathic DCMP 8 (30.8%) 10 (35.7%) 9 (33.3%) 9 (32.1%)

Myocarditis 2( 1.7%) 1( 3.6%) 1( 3.7%) 3 (10.7%)

Alcoholic DCMP 1( 3.8%) 2( 7.1%) 1( 3.7%) 3 (10.7%)

Ischemic cardiomyopathy 8 (30.8%) 12 (42.9%) 10 (37.0%) 7(25.0%)

Hypertensive heart disease 0 0 2 ( 7.4%) 4 (14.3%)

Valvular heart disease 7 (26.9%) 3 (10.7%) 4 (14.8%) 2 ( 7.1%)

NYHA: New York Heart Association, BP: blood pressure, BUN: blood urea nitrogen, LBBB: left bundle branch block, DCMP: dilated
cardiomyopathy, QTc: corrected QT interval, CHF: congestive heavt failure
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Table 3. Mortality rate according to quartile groups

Total Group 1 Group 2 Group 3 Group 4 p
Causes of death 0.072
Sudden death (n) 3 3 1 1
Arrhthmic death (n) 1 0 1 1
Pump failure death (n) 13 7 3 3 0
Stroke (n) 1 1 0 0 0
Non-cardiac (n) 2 0 2 0 0
Mortality rate (n,%) 27 12 (46.2%) 8 (28.6%) 5 (17.9%) 2 (7.1%) 0.007
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