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Cox proportional hazards model for prognostic factors of heart failure
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[ Abstract] Objective To determine the prognostic factors in patients with heart failure (HF). Methods Clinical data of 556 HF
patients admitted in our department from January 2007 to December 2010 were collected and retrospectively analyzed. All patients
were followed up through telephone calls to know their final outcome. Then, they were classified into 2 groups: survival group
(n =282) and death group (n=231). The 2 groups were compared in their clinical indices. Cox proportional hazards model was used
to evaluate the mortality hazard ratio of different factors. Results A total of 513 HF patients were finally enrolled, and the other 35
were lost of follow-up. The mortality rate was 45%(231/513) in this group. Fasting blood glucose, total bilirubin, direct bilirubin, and
creatinine at hospital admission were significantly higher in the dead group than in the survival group (P < 0.05). While, hemoglobin,
sodium ion concentration, calcium ion concentration, total cholesterol, left ventricular ejection fraction (LVEF), and fractional
shortening at the admission were significantly lower in the dead group than in the survival group (P < 0.05). In multivariable analysis,
age (RR =1.030), hospital stay (RR =1.014), LVEF (RR = 0.988), complications (RR = 1.102), fasting blood glucose (RR = 1.060),
and total bilirubin (RR = 1.004) were determined as the independent risk factors of mortality (P < 0.05). Conclusion Heart failure is
of poor prognosis and high mortality rate. Abnormalities in LVEF, fasting blood glucose and total bilirubin are main factors
influencing the prognosis of HF.
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Table 1  General characteristics of survival group and death group

Index Survival group(n = 282) Death group(n = 231) Total

Male [n(%)] 165 (58.5) 150 (69.4) 315 (61.4)
Age[years, M(IQR)] 65 (56,73) 70 (61,76)" 67 (58,74)
History of heart failure[years, M(IQR)] 4.5 (1,11) 6 (2,10)" 5(2,10)
Systolic blood pressurefmmHg, M(IQR)] 120 (110,134) 116 (105,126)" 118 (109,130)
Diastolic blood pressurefmmHg, M(IQR)] 71 (65,79) 70 (65,76)" 70 (65,77)
Heart rate[beats/min, M(IQR)] 73 (67,81) 73 (67,81) 73 (67,81)
NYHA class IV[n(%)] 118 (41.8) 157 (68)" 275 (53.6)
Hospital stay(day) 9(7,14) 10 (7,14) 9 (7,14)

NYHA: New York Heart Association. ImmHg = 0.133kPa. Compared with survival group, "P < 0.05
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Table 2 Comparison of indices between survival group and death group

[M(IQR)]
Survival group Death group
Index (n = 282) (n=231)

135 (120, 146)"
137.0 (132.7, 140.2)"
4.10 (3.74, 4.50)
2.20 (2.13, 2.31)"
6.75 (5.25, 9.42)"

Hemoglobin(g/L)
K*(mmol/L)
Na*(mmol/L)

Ca*(mmol/L)
Blood glucose

140 (125, 154)
138.6 (135.2, 140.7)
4.10 (3.72, 4.50)
2.29 (2.17, 2.37)
6.01 (5.13, 7.31)

(mmol/L)

Total cholesterol 3.83 (3.07, 4.63) 3.50 (2.88, 4.17)"
(mmol/L)

Triglycerides 1.19 (0.89, 1.64) 1.15 (0.88, 1.16)
(mmol/L)

Total bilirubin 21.7 (13.1, 32.4) 245 (14.1, 36.7)"
(umol/L)

Direct bilirubin 6.1 (3.4, 9.6) 6.8 (3.8, 11.8)"
(umol/L)

Creatinine 83.5 (70.5, 98.2) 96.4 (79.8, 120.4)"
(umol/L)

LVEF 0.47 (0.36, 0.61) 0.41 (0.32, 0.48)"

Fractional 25.1(18.0, 33.2) 21.0 (16.0, 25.9)"

shortening(%)
Cardiac index
[L/(min - m?)]
K*: potassium ion; Na*: sodium ion; Ca?*: calcium ion; LVEF: left
ventricular ejection fraction. Compared with survival group, "P < 0.05

3.00 (2.28, 3.90) 2.97 (2.10, 3.71)
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Table 3  Cox proportional risk model analysis on the prognostic
factors of heart failure

Index Relative risk 95%ClI
Age 1.030" 1.016—1.043
Hospital stay 1.014" 1.001—1.027
LVEF 0.988" 0.960—0.992
Complication 1.102" 1.080—1.133
Blood glucose 1.060" 1.040—1.081
Total bilirubin 1.004" 1.001—1.007

LVEF: left ventricular ejection fraction. "P < 0.05
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