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Background 

As a result of the aging population, the incidence of heart failure and cancer are 

significantly increasing. Cardiovascular disease and cancer are the leading causes of 

death in elders. With the life expectancy of cancer patients prolonged, and the number 

of heart failure patients with cancer is increasing. However, limited evidence is 

available on the progression of heart failure patients with cancer. The interaction 

between cancer and heart failure may accelerate the progress of heart failure and have 

a poor prognostic impact, which might result in a dilemma about the management of 

heart failure patients with cancer. China, especially, is encountering a “super-aged 

society”, and has one of the highest rates of heart failure and cancer people in the 

world. Therefore, the aim of the present study is to investigate the clinical 

manifestation of heart failure patients with cancer.  

Methods 

A total of 1527 cases of heart failure patients who met Framingham clinical criteria in 
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China-Japan Friendship Hospital from 2010-2014 were consecutively enrolled. 

Clinical data of heart failure patients were collected. A novel informatics method was 

used to structure data from electronic medical records. The patients were divided into 

combined with cancer group (n=168) and non-combined with cancer group (n=1369). 

The patients were followed up until 2015 for all-cause readmission. Univariate 

analysis was used to compare the clinical features, laboratory tests and medication in 

the two groups. The Kaplan-Meier survival curves were developed for each group and 

compared by log-rank test. Cox proportional hazards models was used to assess the 

30-day and 1-year readmission rate.  

Results 

1. Among 168 heart failure patients with cancer, gastro- intestinal tumors (20%), 

thyroid or breast tumors (20%), and hematologic malignancies (19%) were the most 

common ones (Figure 1), of which 86 cases underwent surgical treatment, 34 case 

underwent medication treatment and 7 case underwent radiotherapy. 

2. Heart failure patients combined with cancer were older and had significantly lower 

diastolic blood pressure (p <0.05) compared with the non-combined cancer patients. 

The most common comorbidities associated with heart failure were hypertension 

(69.0%), coronary heart disease (59.0%), hyperlipidemia (42.6%), diabetes (36.6%) 

and infection (32.0%). Nearly half of combined with cancer group had infection, 

which was higher than non-combined with cancer group (32.0% vs. 42.9%, p=0.001). 

Meanwhile, anemia, cerebral infarction, chronic kidney disease, hypothyroidism were 

more common in combined with cancer group (Table 1). 

3. Compared with non-combined with cancer group, the levels of hemoglobin, 

albumin, serum sodium, serum calcium, eGFR, T3, FT3 were significantly lower (p 

<0.05 for all), suggesting a wasting condition and cancer would further aggravate the 

malnutrition status in heart failure patients (Table 1). 

4. Underuse of evidence-based medication were detected in all heart failure patients, 

with only 66.3% taking β blockers and 59.2% taking RAS inhibitors. Combined with 

cancer group had worse drug tolerance compared with non-combined cancer group, 

with RAS inhibitors (60.2% vs. 50.6%, p=0.017), β-blockers (67.2% vs. 58.9%, 



p=0.033), statin (46.0% vs. 34.5%, p=0.005), anti-platelet drug (63.9% vs. 51.2%, 

p=0.003) (Table 1). 

5. Patients combined with cancer had higher risk of cerebral infarction and chronic 

kidney disease, and significantly higher level of D-dimer, suggesting a 

hypercoagulability and higher risk of thrombosis in this group. Higher intensity of 

anticoagulation might be applied, but there was no statistically significant difference 

in anticoagulation drug use between the two groups (Table 1). 

6. Both the 30-day and 1-year readmission rates in combined with cancer group were 

significantly higher (30.6% vs. 23.8%, 38.7% vs. 26.1%, p <0.05 for both) (Figure 2).  

7. The adverse prognostic factors differed in two groups. The Cox proportional hazard 

model was used to analyze the prognostic factors in the combined with cancer group 

and the non-combined with cancer group. eGFR (HR 0.981, 95% CI 0.968-0.993, p = 

0.003) was independent risk factor for 1-year readmission in combined with cancer 

group. Age (HR 1.023, 95% CI 1.011-1.036, p＜0.001), cerebral infarction (HR 0.587, 

95% CI 0.435-.766, p <0.001), and albumin (HR 0.965, 95% CI 0.933-0.999, p = 

0.042) were independent risk factors for 1-year readmission in non-combined with 

cancer group. 

Conclusions 

Heart failure patients with cancer had higher risk infection, chronic kidney disease, 

cerebral infarction, anemia, hypothyroidism and malnutrition, higher level of D-dimer 

and higher risk of readmission. Underuse of RAS inhibitors, β-blockers and 

anti-coagulant were noted in these patients. eGFR should be closely monitored among 

heart failure patients with cancer.  
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Figure 1. Various types of tumors were shown in heart failure patients. Gastro-intestinal 

tumors, thyroid or breast tumors, and hematologic malignancies were the most common ones. 

 

Table 1. The demographic characteristics of patients.  

 

Total 
Combined 

with cancer 

Non-combined 

with cancer p-value 

n=1527  n=168  n=1359 

Baseline     

Age(years) 69.1±14.1 74.3±11.9 68.5±14.2 0.001 

Male 883(57.8) 91(54.2) 792(58.3) 0.321 

SBP (mmHg) 129±22 129±20 129±23 0.777 

DBP (mmHg) 74±13 72±12 74±13 0.012 

Comorbidities     

  Hypertension 1053(69.0) 118(70.2) 935(68.8) 0.704 

  Coronary heart disease 901(59.0) 102(60.7) 799(58.8) 0.633 

  Hyperlipidemia 650(42.6) 64(38.1) 586(43.1) 0.214 

Thyroid or breast 
tumors 

20% 

Gastro-intestinal 
tumors 

20% 

Hematologic 
malignancies 

19% 

Respiratory 
tumors 

17% 

Urological tumors 
15% 

Gynecological 
tumors 

4% 
Others 

5% 



  Diabetes mellitus 555(36.3) 56(33.3) 499(36.7) 0.390 

  Infection 488(32.0) 72(42.9) 416(30.6) 0.001 

  Atrial fibrillation 459(30.1) 54(32.1) 405(29.8) 0.532 

  Anemia 389(25.5) 66(39.3) 323(23.8) ＜0.001 

  Cerebral infarction 333(21.8) 47(28.0) 286(21.0) 0.040 

  Chronic  kidney 

disease 
240(15.7) 37(22.0) 203(14.9) 0.017 

Hypothyroidism 58(3.8) 14(8.3) 44(3.2) 0.001 

Laboratory data     

Hemoglobin, g/L 123.22±23.96 110.22±25.18 124.82±23.32 ＜0.001 

Albumin, g/L 37.02±4.87 35.30±5.36 37.23±4.77 ＜0.001 

Sodium, mmol/L 139.74±4.66 139.02±5.13 139.83±4.59 0.035 

Calcium, mmol/L 2.09±0.27 2.05±0.34 2.09±0.27 0.046 

FT3, pmol/L 3.91±1.23 3.57±0.69 3.94±1.27 0.007 

T3, ng/dL 85.26±34.60 78.14±23.69 86.02±35.50 0.046 

Creatinine, μmol/L 

(IQR) 

79.00(64.00, 

109.00) 

84.00(64.00, 

122.00) 

79.00(63.50, 

107.00) 
0.120 

eGFR   

(mL/min/1.73 m2) 68.60±29.20 63.81±32.15 69.29±28.70 0.032 

eGFR＜60 396(38.2) 69(41.8) 399(29.8) 0.002 

D-dimer, ng/mL (IQR) 
340.21(173.0

8, 704.00) 

388.00(213.5

0, 790.28) 

325.00(170.92, 

690.40) 
0.032 

BNP, pg/mL(IQR) 
459.90(167.0

0, 1064.00) 

454.00(110.0

0, 1147.00) 

461.00(170.00, 

1057.00) 
0.651 

Medication     

RAS inhibitors 903(59.2) 85(50.6) 818(60.2) 0.017 

  β-blockers 1012(66.3) 99(58.9) 913(67.2) 0.033 



  Statins 683(44.7) 58(34.5) 625(46.0) 0.005 

Antiplatelet 941(61.6) 86(51.2) 855(62.9) 0.003 

Anticoagulants 990(64.8) 107(63.7) 883(65.0) 0.742 

Continuous variables were presented as Mean± standard deviation. Categorical variables were 

presented as n (%). SBP, systolic blood pressure; DBP, diastolic blood pressure; eGFR, estimated 

glomerular filtration rate; BNP, brain natriuretic peptide; RAS, renin–angiotensin system. 

 

 

 

Figure 2. Kaplan-Meier cumulative survival curves for readmission in two groups of patients. a. 

the 30-day readmission rate was signif icantly higher in combined with cancer group (12.61% vs. 

23.8%，p=0.010) ; b. the 1-year readmission rate was notably higher in combined with cancer 

group (38.74% vs. 26.07%，p=0.002). 


