
In many patients with genitourinary (GU) malignancies, car-
diovascular disease is an important co-morbidity and the 

outcome may be dependent on shared determinants including 
tobacco use, obesity, and advanced age, as well as potential 
cardiotoxicity of several GU cancer therapies. In addition, in-
creasing life expectancy as a result of improved cancer thera-
pies can leave patients susceptible to cardiovascular disease for 
a longer period of time [1]. In this article, we discussed the role 
of the cardiologist in the prevention of cardiovascular disease, 
the management of cardiotoxicities from cancer therapies, and 
the management of existing or new cardiovascular disease in 
patients with a GU malignancy.

Cardiovascular disease is the second most frequent cause of death 
in men with prostate cancer after the cancer itself [2-4]. This is 
in part related to male sex, to older age, and to improved cancer 
survival, which leaves the patient at risk of developing cardiovas-
cular disease for a longer time. In addition, various cardiovascular 
risk factors are common in men with prostate cancer. Recently, 
we showed among 2492 consecutive patients with newly diag-
nosed prostate cancer or who were being referred for androgen 

deprivation therapy (ADT) for the first time, 58% were current 
or former smokers, 16% had diabetes, 45% had hypertension, 
31% were obese, and 24% had low levels of physical activity [5]. 
There is growing interest in potential opportunities to implement 
preventive strategies to mitigate cardiovascular disease events in 
these individuals. Cardiovascular disease risk stratification and 
management may be challenging in many prostate cancer clinics. 
Nevertheless, multidisciplinary care of men with prostate cancer 
by nurses and general practitioners, with selective engagement of 
a cardio-oncology service may be helpful. Cardio-oncology re-
ferral criteria should be negotiated based on capacity but might 
include men with established cardiovascular disease (which may 
be present in as many as 22% of those with prostate cancer [5]) 
and those with multiple cardiovascular risk factors, from diabetes, 



hypertension, and smoking. Further evidence is needed to deter-
mine which preventive approach is effective in which patient.

ADT has consistently been associated with an increased 
risk of future adverse cardiovascular events [6,7], especially in 
those with established Cardiovascular disease [8]. ADT causes 
increased adiposity, dysglycemia, and reduced muscle strength, 
which are all risk factors 
for adverse cardiovascu-
lar outcomes [9,10]. It 
remains uncertain wheth-
er ADT has deleterious 
cardiovascular effects be-
yond those mediated by 
these cardiovascular risk 
factors. While most ADT is administered as a gonadotropin-re-
leasing hormone (GnRH) agonist, the GnRH antagonists are an 
emerging class of ADT. In a systematic review of head-to-head 
randomized trials, we found that GnRH antagonists (degarelix 
and relugolix) led to fewer adverse cardiovascular events than 
GnRH agonists (pooled relative risk [RR] 0.57, 95% confidence 
interval [95%CI] 0.39–0.81). Due to the open-label design of 
these trials and the lack of pre-specification of cardiovascular 
outcomes, this finding is not definitive but only hypothesis-gen-
erating [11]. The PRONOUNCE study, a multicenter, random-
ized open-labeltrial with blinded outcome ascertainment, com-
pared the GnRH antagonist, degarelix, to the GnRH agonist, 
leuprolide, with respect to a composite primary endpoint of 
death, myocardial infarction, or stroke. However, the trial was 
underpowered for its primary outcome due to early termination 
and a smaller than planned number of participants and events, 
leaving the question unanswered [12].

Testicular cancer typically affects younger men, aged between 
15 and 40 years [13]. Therefore, the acute risk of Cardiovas-
cular disease is low in affected men. However, given the fa-
vorable cancer survival rates in this population, any Cardio-
vascular disease risk factor exposure may be prolonged. Zaid 
et al. [14] showed that compared to controls, testicular cancer 
patients have a higher prevalence of hypertension and of a body 

well as higher low-densi-
ty lipoprotein and total 
cholesterol levels. In this 
study, factors associat-
ed with metabolic syn-
drome in a multivariable 
model were low serum levels of testosterone (likely related to 
hypogonadism after orchiectomy), age, and increased levels of 
soluble cell adhesion molecule-1 (sICAM) [14]. Chemotherapy 
regimens generally include bleomycin, etoposide, and cisplatin 
as first line agents, but some regimens may contain ifosfamide, 

paclitaxel, and carboplatin. The use of these chemotherapies 
may be complicated by heart failure, myocardial ischemia, and 
arrhythmias [15,16].

The prevalence of Cardiovascular disease risk factors in the blad-
der cancer population has 
not systematically been 
studied; however, shared 
risk factors including 
older age, male sex, and 
tobacco use are likely to 
make these patients sus-
ceptible to Cardiovascu-

lar disease [17]. In a database of 3.2 million people diagnosed 
with cancer in the United States between 1973 and 2012, 19% of 
patients with bladder cancer died from Cardiovascular disease, 
the highest proportion of all cancer sites evaluated [18].

The use of antithrombotic drugs can pose a management 
challenge for patients with bladder cancer. Antiplatelet agents 
and anticoagulants are key drugs in the prevention of adverse 
cardiovascular events in patients with acute and chronic coro-
nary syndromes, atrial fibrillation, and mechanical valve pros-
theses. However, these medications predispose to hematuria in 
patients with bladder cancers not treated by cystectomy. The 
use of antithrombotic drugs in patients with hematuria related 
to bladder cancer needs to be individualized depending on the 
estimated risks of their continuation versus discontinuation, and 
this risk-benefit ratio may need to be reviewed on an ongoing 
basis as the patient’s clinical status changes.

Many bladder cancer patients with existing cardiac disease 
may be precluded from receiving high-dose cisplatin-based 
chemotherapy in the neoadjuvant or adjuvant setting because 
of their inability to tolerate large volumes of intravenous fluid, 
which is required with standard cisplatin-based chemotherapy. 
Further research to enable optimal patient selection for such 
therapy is needed.

Kidney cancers share common risk factors with Cardiovascu-
lar disease, including 
smoking, obesity, high 
blood pressure, male sex, 
and advanced age [19]. 
In addition, direct tumor 
invasion and metastases 
via the inferior vena cava 

are well-recognized complications of renal cell carcinoma, po-
tentially leading to cardiac obstruction or pulmonary embolism 
[20-22]. Although less common, other cardiac manifestations of 
metastatic renal cell carcinoma can include pericarditis, pericar-
dial effusion, and tamponade, as well as arrhythmias, conduc-



tion disturbances, systolic/diastolic dysfunction, and thrombo-
embolic complications from myocardial involvement [23,24]. 

Important treatment 
options for patients with 
metastatic kidney cancer 
include targeted thera-
pies–and specifically, 
vascular endothelial 
growth factor (VEGF) 
inhibitors–and immunotherapies. VEGF inhibitors have revolu-
tionized the treatment of metastatic renal cell carcinoma with 
nearly a tripling in overall survival and improved quality of life 
[25-32]. However, cardiotoxicities linked to these agents include 
hypertension, arterial thromboembolism, myocardial ischemia, 
cardiac dysfunction, and heart failure [33,34]. In a meta-analy-
sis pooling data from 77 studies, Abdel-Qadir et al. [34] found 
an increased risk for cardiac dysfunction, cardiac ischemia and 
hypertension with the use of these agents, with pooled RRs of 
1.35 (1.06–1.7), 2.83 (1.72–4.65), and 5.28 (4.53–6.15), respec-
tively. Patients being considered for treatment with these drugs 
should ideally have a baseline assessment of CV risk factors 
and disease, since these can increase the risk of cardiac dys-
function [35]. Although data on the optimal strategy for sur-
veillance are limited, periodic clinical follow-up complemented 
by serial echocardiography, BNP or NT pro-BNP, and troponin 
can be considered [16]. Hypertension can often be successfully 
managed with lifestyle modification and anti-hypertensive drug 
therapy [35]. Symptomatic cardiac dysfunction or asymptomat-
ic fall in left ventricular ejection fraction below the lower limit 
of normal should prompt referral to a cardiologist and consid-
eration given for temporarily withholding the antiangiogenic 
drugs while their heart failure management is optimized. Al-
though some suggest that VEGF inhibitors can be restarted once 
left ventricular ejection fraction has normalized and symptoms 
have improved, the long-term safety of resuming these drugs 
and the risk of recurrent cardiac dysfunction is still unclear [35].

Cardiotoxicity related to immunotherapy is a subject beyond 
the scope of this article, and it has been well described by nu-
merous other researchers.

Another challenging situation that cardiologists will encounter 
in clinical practice is the concomitant occurrence of complex 
cardiovascular pathologies and GU cancer. Many GU cancers 
can be considered chronic diseases, especially owing to man-
agement advances. Berg et al. [36] showed that for men diag-
nosed in 1997, versus from 2007 to 2013, there was a significant 
improvement in overall survival of patients diagnosed with de 
novo metastatic prostate cancer (39.4 months vs. 24.2 months, 

 < 0.0001). The improvement was likely driven by early di-
agnosis and advances in therapy [36]. A similar trend is seen 

for renal cancer, even when brain metastasis is present [37,38]. 
Direct evidence on the best practices for multivessel coronary 

disease, significant val-
vular heart disease and 
complex arrhythmias, are 
lacking in patients with 
advanced malignancies. 
One potential approach to 
management recommen-

dations in this context is to estimate the survival time required 
to benefit from an invasive cardiovascular intervention. If the 
patient’s predicted survival exceeds the survival time required 
to benefit, then they are likely to derive benefit from the car-
diovascular intervention. Local expertise and patient preference 
are also important factors influencing treatment decisions for 
complex Cardiovascular disease in patients with advanced GU 
malignancies. 

Cardiovascular disease is becoming increasingly common in pa-
tients with GU malignancy due to common risk factors as well 
as cardiac toxicity from newer or existing systemic therapies. 
A collaborative approach between the oncology team, primary 
care practitioner, and cardiologists will enable patients to con-
tinue to receive optimal treatment of their GU cancer in spite of 
new or existing Cardiovascular disease.



Broadly neutralizing antibodies that target epitopes of 
hemagglutinin on the influenza virus have the potential 
to provide near universal protection against influenza 
virus infection. However, viral mutants that escape 
broadly neutralizing antibodies have been reported. The 
identification of broadly neutralizing antibody classes 
that can neutralize viral escape mutants is critical for 
universal influenza virus vaccine design. Guthmiller and 
colleagues reported a distinct class of broadly neutralizing 
antibodies that target a discrete membrane-proximal 
anchor epitope of the hemagglutinin stalk domain. Anchor 
epitope-targeting antibodies are broadly neutralizing 
across H1 viruses and can cross-react with H2 and H5 
viruses that are a pandemic threat. Antibodies that target 

this anchor epitope utilize a highly restricted repertoire, 
which encodes two public binding motifs that make 
extensive contacts with conserved residues in the fusion 
peptide. Moreover, anchor epitope-targeting B cells are 
common in the human memory B cell repertoire and were 
recalled in humans by an oil-in-water adjuvanted chimeric 
hemagglutinin vaccine, which is a potential universal 
influenza virus vaccine. To maximize protection against 
seasonal and pandemic influenza viruses, vaccines 
should aim to boost this previously untapped source of 
broadly neutralizing antibodies that are widespread in the 
human memory B cell pool.


