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Risk factors in cancer and CV disease

• Cancer and CAD
−Epidemiology
−Pathophysiology
−Diagnosis
− Implications for treatment 

• Cancer and HF
−Epidemiology
−Pathophysiology
− Implications for treatment 
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Source: WHO Mortality database



Source: WHO Mortality database

Proportion of all deaths due to major causes in women



Fig. 2 

Farmakis et al. Int J Cardiol 2016 203, 279-281DOI: (10.1016/j.ijcard.2015.10.172) 

Annual number of deaths by cancer 
and CV disease in US



Global composition of number of deaths for 23 
age groups, both sexes combined, 1990 

versus 2016: Global Burden of Disease Study

The Lancet 2017 390, 1151-1210DOI: (10.1016/S0140-6736(17)32152-9) 



Estimates for frequency of cardiovascular 
deaths in 1.2 million cancer patients 

Anker MS et al. Eur J Heart Fail 2018; 20: 1382-1384
Brown et al. J Natl Cancer Inst 1993;85:979–987.





Overall and cardiovascular mortality among 
1 413 breast cancer survivors

Bradsha et al. Epidemiology. 2016;27:6–13.





Shared and separate risk factors for 
cardiovascular disease (CVD) and breast cancer

Metha LS et al. Circulation 137: e30-e66



Factors associated with development of 
cardiovascular disease (CVD) and breast cancer

Metha LS et al. Circulation 137: e30-e66



Pathophysiological links between cancer and 
cardiovascular disease (CVD)

Handy et al. Circulation 138, Issue: 7, Pages: 727-734



Shared Risk Factors in CVD and Cancer

Koene et al. Circulation 133: 1104-1114



Shared Risk Factors in CVD and Cancer

Koene et al. Circulation 133: 1104-1114



Shared Risk Factors in CVD and Cancer

Koene et al. Circulation 133: 1104-1114







Jaiswal S et al. N Engl J Med 2017;377:111-121.

Association between Clonal Hematopoiesis of Indeterminate 
Potential (CHIP) and Coronary Heart Disease and Early-Onset 

Myocardial Infarction.



From: Are you on fire? Market America Journey 
http://hc818.blogspot.com/2013/10/v-behaviorurldefaultvmlo.html





Ridker PM et al. N Engl J Med 2017. DOI: 10.1056/NEJMoa1707914

Effects of Canakinumab, as Compared with 
Placebo, on Plasma Levels of High-Sensitivity 

C-Reactive Protein and Lipoproteins



Cumulative Incidence of the Primary End Point and the Key 
Secondary Cardiovascular End Point.

Ridker PM et al. N Engl J Med 2017. DOI: 10.1056/NEJMoa1707914





The Lancet DOI: (10.1016/S0140-6736(17)32247-X) 

Cumulative incidence of all fatal cancer

Ridker PM et al. Lancet t. 2017 Oct 21;390(10105):1833-1842.



The Lancet DOI: (10.1016/S0140-6736(17)32247-X) 

Cumulative incidence of lung cancer 
(B) and fatal lung cancer (C) 

Ridker PM et al. Lancet t. 2017 Oct 21;390(10105):1833-1842.



Opportunities for combined screening and 
prevention 

Handy et al. Circulation 2018; 138: 727-734







Anticoagulants and DVT recurrence in active cancer.



Anticoagulants and major bleeding in active cancer.



Kitsis et al. Circulation, 2018; 138: 692-695





Tal Hasin et al. JACC 2016;68:265-271

Incidence of cancer in patients with and without 
heart failure 30 days after acute myocardial 

infarction





Incidence of cancer in patients with chronic heart 
failure: a long‐term follow‐up study

Banke et al. Eur J Heart Fail 2016; 18: 260-266



Incidence of cancer in patients with chronic 
heart failure: a long‐term follow‐up study

Banke et al. Eur J Heart Fail 2016; 18: 260-266



Incidence of cancer in patients with chronic heart 
failure: a long‐term follow‐up study

Banke et al. Eur J Heart Fail 2016; 18: 260-266



Selvaraj et al, J Am Coll cardiol 2018; 71: 1501-10

Restricted to male patients
Diagnosis of HF based on self-reporting  



Possible pathways linking heart 
failure to cancer

Bertero et al. Circulation Circulation. 2018;138:735–742



Effects of renin angiotensin system 
on cancer

Bertero et al. Circulation Circulation. 2018;138:735–742



ANP inhibits the LPS-augmented metastasis of A549-
EGFP lung cancer cells and B16/F10 mice melanoma 

cells to the lung. 

Takashi Nojiri et al. PNAS 2015;112:13:4086-4091



Effects of sympathetic nervous system on cancer

Bertero et al. Circulation Circulation. 2018;138:735–742





Survival curves of patients with colorectal, 
pancreatic, and non‐small cell lung cancer 

subdivided by their resting heart rate

Anker MS et al. Eur J Heart Fail 2016; 18: 1524-1534



Cumulative rate of advance adenoma in 
patients subdivided by baseline resting 

heart rate

Park J et al. PLOS ONE 2018; 13(3): e0193753. https://doi.org/10.1371/journal.pone.0193753





Heart Failure Stimulates Tumor Growth by 
Circulating Factors 

Mejiers et al. Volume: 138, Issue: 7, Pages: 678-691



Growth pathways in colon cells in response 
to SerpinA3

Mejiers et al. Volume: 138, Issue: 7, Pages: 678-691



Plasma levels of candidate tumorogenetic
factors in controls and HF patients

Mejiers et al. Volume: 138, Issue: 7, Pages: 678-691



Cumulative incidence of cancer per NT-
proBNP level in PREVENT

Mejiers et al. Volume: 138, Issue: 7, Pages: 678-691







Grazie!
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