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EDITORIAL COMMENT
Targeting Cardiovascular Adverse
Events of Metastatic Renal Cell
Carcinoma Therapies*

Avirup Guha, MBBS, MPH,a,b Nicolas Sayegh, MD,c Neeraj Agarwal, MDc
T here has been significant improvement in the
survivorship of patients with metastatic
renal cell carcinoma (mRCC). In the cytokine

era, the median overall survival was slightly longer
than 1 year.1 Now, with contemporary treatment
such as targeted therapies or immunotherapy with
checkpoint inhibitors, the median survival has
improved by 3- to 4-fold.2-4 This improvement in sur-
vival has redirected our attention from merely treat-
ing cancer at all costs to identifying the price to pay
in the form of systemic toxicity. In this issue of
JACC: CardioOncology, Chen et al5 present a well-
executed study from Taiwan’s National Health Insur-
ance Research Database wherein they study the major
adverse cardiovascular events (MACE) associated
with targeted therapy compared with cytokine ther-
apy. The targeted drugs selected were vascular endo-
thelial growth factor receptor (VEGFR) tyrosine
kinase inhibitors (TKIs) (sunitinib, sorafenib, and
pazopanib) and mechanistic target of rapamycin
(mTOR) inhibitors (temsirolimus and everolimus).
Cytokine therapy included interleukin-2 and inter-
feron gamma. Overall, 81% of patients were treated
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with targeted therapy compared with 19% who
received cytokine therapy, with the predominant
type of mRCC being clear cell carcinoma (>50%). On
the basis of the current guidelines for the treatment
of mRCC, most patients transitioned to targeted ther-
apy by 2012. Targeted therapy was significantly more
likely to cause MACE compared with cytokine therapy
(HR: 2.1; 95% CI: 1.29-3.41). This was driven predom-
inantly by cardiovascular death, with no other spe-
cific cardiovascular events being significant. In
exploratory analysis evaluating individual therapies,
those receiving the mTOR inhibitor temsirolimus
had a significantly increased risk for MACE compared
with those receiving everolimus. Among VEGFR TKIs,
sorafenib was significantly more likely associated
with MACE than sunitinib or pazopanib. The factors
that promoted the risk for MACE with targeted ther-
apy were age and history of cardiovascular disease,
including atrial fibrillation. This is an important,
robust analysis that is well presented.

We place these findings in the context of the
contemporary mRCC therapies and how this work
influences the field of mRCC, as the past decade has
seen a significant shift from cytokines toward VEGFR
TKIs or combination regimens of VEGFR TKIs and
checkpoint inhibitors (Figure 1).6 Prior to therapy
initiation, patients are categorized by International
mRCC Database Consortium (IMDC) risk groups on
the basis of the following prognostic factors: <1 year
between diagnosis and systemic therapy, Karnofsky
performance score <80%, presence of anemia,
neutrophil count >7.109/L, platelet count > 400,000/
mL, and calcium level >10.2 mg/dL.7 Currently, there
are 3 preferred first-line regimens with targeted
therapies for clear cell mRCC as per the 2022 National
Comprehensive Cancer Network guidelines. Axitinib,
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FIGURE 1 Cardiovascular Adverse Events in mRCC Treatments

Cardiovascular adverse events reported in pivotal trials involving preferred treatment regimens for clear cell metastatic renal cell carcinoma (mRCC) (per the 2022

National Comprehensive Cancer Network [NCCN] guidelines) are depicted. #CheckMate 025 ¼ Study of Nivolumab (BMS-936558) vs. Everolimus in Pre-Treated

Advanced or Metastatic Clear-cell Renal Cell Carcinoma; CheckMate 214 ¼ Nivolumab Combined With Ipilimumab Versus Sunitinib in Previously Untreated Advanced or

Metastatic Renal Cell Carcinoma; CheckMate 9ER ¼ A Study of Nivolumab Combined With Cabozantinib Compared to Sunitinib in Previously Untreated Advanced or

Metastatic Renal Cell Carcinoma; CLEAR ¼ Lenvatinib/Everolimus or Lenvatinib/Pembrolizumab Versus Sunitinib Alone as Treatment of Advanced Renal Cell

Carcinoma; KEYNOTE 426 ¼ Study to Evaluate the Efficacy and Safety of Pembrolizumab [MK-3475] in Combination With Axitinib Versus Sunitinib Monotherapy in

Participants With Renal Cell Carcinoma; METEOR ¼ A Study of Cabozantinib (XL184) vs Everolimus in Subjects With Metastatic Renal Cell Carcinoma.
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a selective VEGFR TKI, combined with pem-
brolizumab demonstrated superiority over sunitinib
in the KEYNOTE-426 (Study to Evaluate the Efficacy
and Safety of Pembrolizumab [MK-3475] in Combi-
nation With Axitinib Versus Sunitinib Monotherapy
in Participants With Renal Cell Carcinoma) trial.
Similarly, cabozantinib, a VEGFR TKI that also targets
MET and AXL, has been approved in combination
with nivolumab on the basis of data from the Check-
Mate 9ER (A Study of Nivolumab Combined With
Cabozantinib Compared to Sunitinib in Previously
Untreated Advanced or Metastatic Renal Cell Carci-
noma) trial. The third combination consists of pem-
brolizumab plus lenvatinib, a VEGFR/fibroblast
growth factor/platelet-derived growth factor recep-
tor–a TKI, and c-KIT/RET inhibitor, following the re-
sults of the CLEAR (Lenvatinib/Everolimus or
Lenvatinib/Pembrolizumab Versus Sunitinib Alone as
Treatment of Advanced Renal Cell Carcinoma) trial.
The efficacy of these regimens is supported by level 1
evidence in all IMDC risk groups. Notably, hyperten-
sion was the most frequent cardiovascular adverse
event associated with the use of these agents across
all trials, with the highest rate observed for lenvatinib
plus pembrolizumab (55.4% all grades and 27.6%
grade $3).8-10 It is important to note that although
immune checkpoint inhibitors were not included in
the study of Chen et al,5 their role is crucial in pa-
tients in the intermediate and poor IMDC risk
groups.4 Preferred regimens in the 2022 National
Comprehensive Cancer Network guidelines for sub-
sequent lines include cabozantinib or nivolumab
monotherapy or the combination of lenvatinib and
the mTOR inhibitor everolimus.11-13

Once a patient has been diagnosed and optimal
guideline-directed mRCC therapy initiated, we
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believe that those with intermediate or favorable
prognosis should be monitored for MACE during the
first year, with this timing based in part on the me-
dian time to event reported by Chen et al.5 For those
with a poor prognosis, monitoring should be decided
on a case-by-case basis. In the current era of VEGFR
TKI–based combinatorial treatment regimens, we
believe that cardio-oncology evaluation on the basis
of the ABCDE (airway, breathing, circulation,
disability, and exposure) algorithm to optimize car-
diovascular status prior to therapy should be strongly
considered.14,15 Mitigating cardiovascular concerns,
managing hypertension, and optimizing the man-
agement of diseases such as atrial fibrillation, heart
failure, and ischemic stroke through clinical evalua-
tion and assessment of electrocardiograms or
biomarkers may minimize MACE risk more than the
current standard of care.16 Although these ap-
proaches should be steeped in data, a priori recom-
mendations by national and international societies
could make suggestions driven by meaningful retro-
spective data, including this study. To make
evidence-based guidelines, a prospective study is
necessary, and hypotheses related to the use of a
proactive approach compared with the use of a reac-
tive approach could be tested. This could also inform
subsequent clinical trials to justify more intensive
cardiovascular monitoring and management. In the
meantime, high-quality data as these should be a
guide to insurance companies, providers, and legis-
lators to keep patients first while approaching the
problem at hand.
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