
Mitral regurgitation (MR) is a common pathology among pa-
tients with HF, most often secondary to myocardial disease. 

fraction, in which left ventricular (LV) dilatation induces apical 
tethering of the mitral leaflets with incomplete closure [1]. MR 
in these patients is associated with increased mortality [1]. Per-
cutaneous mitral valve repair (PMVR) has been shown to be a 

safe option in high surgical risk patients with functional as well 
as degenerative mitral regurgitation [2]; however, the benefit of 
PMVR may be limited among patients with short life expectancy, 
such as cancer patients, due to non-cardiac conditions. The im-
portance and relevance of percutaneous cardiac intervention in 
cancer patients was studied regarding transcatheter aortic valve 
replacement (TAVR) in oncology patients with severe aortic ste-
nosis in an earlier study [3]. The authors showed that mortality 
was nearly two times higher after TAVR among cancer patients 
with progressive cancer stages (III to IV) compared with patients 
without cancer, whereas there was no difference in mortality rate 
among cancer patients with less progressive stages (I and II) [3].

As cancer treatments improve, some patients with HF and 
severe MR may be more at risk due to their cardiac disease con-
dition than by their cancer [4,5]. Approximately 1.8 million new 
cancer cases and over 600,000 cancer deaths were reported in 
the United States in 2019 [6], with 10% having co-morbid heart 
failure (HF). MR is a common pathology among patients with 
HF. Many of these patients, especially those treated for cancer, 
have a prohibitive risk for surgical mitral valve repair/replace-
ment. Often, severe MR inducing symptomatic HF may prevent 
delivery of potentially cardiotoxic chemotherapy and compli-
cate fluid management with other cancer treatments.

This specific subgroup of patients with cancer and severe 
MR aggravating HF could potentially benefit from percutane-
ous edge-to-edge mitral valve repair (MitraClip). 

We collected data on patients with HF and moderate-to-se-
vere and severe MR with concomitant cancer who underwent 
PMVR. We also described clinical characteristics, examined 
30-day and 1-year survival rates, and compared the results with 
data from patients without cancer who underwent PMVR.

We prospectively collected data of patients with HF and mod-
erate to severe or severe MR who underwent PMVR with a 
MitraClip (Abbott Vascular, Abbott Laboratories, USA) im-
plantation at the Hadassah Medical Center between August 
2015 and October 2019.The study protocol was approved by 
the Hadassah Medical Center institutional ethics review board 
and all patients signed an informed consent for data collection. 



Data from cancer patients (with active or history of cancer) 
were compared to no-cancer patients from the cohort. Active 
cancer was defined as patients who had metastasis or had been 
receiving oncology treatment, or were planned for oncology 
surgery or treatment.

Statistical analyses were performed using Statistical Pack-
age for the Social Sciences software version 17 (SPSS Inc., 
Chicago, IL, USA). Baseline demographics, cancer type, lab-
oratory data (hemoglobin, serum creatinine, and albumin), 
severity of MR, New York Heart Association (NYHA) score 
were analyzed and summarized using median and interquar-
tile range for continuous measures and counts and proportions 
for categorical measures. Comparison between cancer and 
no-cancer patients was performed using Mann-Whitney U 
test for continuous variables and chi-square test for categor-
ical variables. Kaplan–Meier survival analyses of 30-day and 
1-year survival rate after PMVR were performed. All  values 
were calculated using 2-sided tests, and a significance level of 
0.05 was used to show significance for each analysis. Patients 
STS and EUROSCORE II scores were calculated with the ap-
propriate online calculators. 

During the study period, 145 patients underwent PMVR pro-
cedures at Hadassah Medical Center. 28 patients had cancer, 
among them 21 patients had solid tumors and 7 patients had 
hematologic malignancies [Table 1]. Nine patients (32%) had 
active malignancy at the time of the PMVR. 117 patients who 
underwent PMVR had no cancer. Six patients without cancer 
and one cancer patient underwent re-do procedures. 

The mean age of the patients at the time of the PMVR pro-
cedure was 77 years, with no significant difference between the 
two groups; 93 patients had coronary artery disease (64%), 53% 
had myocardial infarction. There were no significant differenc-
es between the two groups regarding co-morbidities of diabetes 
mellitus, hypertension, and hyperlipidemia [Table 2].



Ninety-three (93) patients (64%) had secondary (functional) 
MR, 136 (94%) presented with moderate-to-severe (grade 3) or 
severe (grade 4) MR, and 53 (37%) had severely reduced left 

35%; 142 (98%) were classified as NYHA class 3/4 [Table 2].
The mean STS score and Euroscore 2 of the patients were 

5.1% and 6%, respectively, with no significant difference be-
tween the two groups [Table 2].

PMVR was associated with comparable post-procedur-
al residual moderate to severe or severe MR (18% vs. 13%, 

 = 0.52), NYHA class 3/4 (14% vs. 17%,  = 0.68), among can-
cer versus non cancer patients, and there was also no difference 
in post-procedural mean mitral valve gradient and TR systolic 
gradient between the two groups [Table 3]. 

Survival during follow-up was similar in the two groups. 
There was no significant difference in the mortality rate at 
30-days (7% vs. 4%;  = 0.52) [Figure 1A] or at 1-year (29% 
vs. 16%;  = 0.13) [Figure 1B].

Three patients with active cancer underwent PMVR as an 
urgent intervention to allow the optimal planned oncological 
treatment. One of the patients had active multiple myeloma and 
significant HF and severe MR. The patient was treated with 
MitraClip, which improved symptoms and allowed continuing 
planned treatment with bortezomib and daratumumab. Another 
patient with adenocarcinoma of the ascending colon planned 
to undergo laparoscopic right hemicolectomy. During the hos-
pitalization she developed pulmonary congestion, and severe 
MR was diagnosed by echocardiography. She underwent PM-
VR with significant reduction of the MR grade, which allowed 
her to undergo hemicolectomy successfully with no evidence 
of pulmonary congestion or any other cardiac events. After the 
intervention she started outpatient adjuvant therapy. 

Our study shows that cancer patients with HF and moderate-to-se-
vere or severe MR treated with PMVR had similar 30-day and 
1-year survival rate compared to patients without cancer. 

MR is the most common valve disease worldwide [7], with 
reported prevalence approximately 2% in the Unites States [8]. 
While cancer is a major public health problem worldwide, and 
is the second leading cause of death after cardiovascular dis-



eases in the United States [6], new oncology treatments and 
personalized medicine approach have brought improvement in 
oncology patient outcome [5,9]. As a result, cancer has become 
an increasingly common co-morbid consideration among those 
presenting with valvular heart disease [10]. Cardiac dysfunction 
and resulting HF may be a complication of both radiation and 
chemotherapy that impacts survival and quality of life in a rela-
tively large group of cancer patients [11]. Oncological patients 
with HF are less likely to receive and complete the optimal an-
ti-neoplastic therapy protocols because of their cardiac toxici-
ties. These daily and complex issues of patients with combined 
oncological and cardiac problems have led in recent years to the 
emergence of the sub-specialty of cardio-oncology, which fo-
cuses on screening, monitoring, and treating patients with heart 
disease before, during, and after cancer treatment [10,11].

HF patients with moderate-to-severe or severe MR who are 
at high surgical risk can be successfully treated with PMVR and 
benefit from improvement in HF symptoms and reduction in 
hospitalization, with morbidity and mortality less than that pre-
dicted for surgery [12,13].

A recent publication [14] demonstrated comparable in-hos-
pital mortality and outcomes, including ischemic stroke and 
major bleeding, among cancer versus non cancer patients with 
MR who underwent PMVR; however, metastatic cancer pa-
tients were excluded. The similarity of the survival rates be-
tween the two groups in the latter study is comparable to our 
study. They also reported a significant increase of the propor-
tion of cancer patients who underwent PMVR for MR over 
time [14]. 

Patients with active malignancy presenting with refractory 
HF with severe MR who plan to receive oncological treatment 
needed as soon as possible, could undergo urgent PMVR, per-
mitting the optimal anti-cancer therapy [15]. We conclude that 
PMVR should be considered favorably also in cancer patients, 
when indicated, according to accepted criteria, rather than be 
declined because of a cancer-related condition. This more active 
approach is a relatively safe and effective tool allowing planned 
oncological treatment to proceed more safely and often with im-
proved symptoms in such high-risk patients with cancer.

Several potential limitations of this study merit consideration. 
The present study was an observational study. It was from a sin-
gle center, in Israel, representing a small studied cohort of pa-
tients, with less than 10 patients with active cancer. There was a 
clear trend, but insignificant (  value > 0.05) in 1-year mortality 
rate 29% in cancer patients versus 16% in non-cancer patients. 
This lack of significance could be due to the relatively small 
number of patients. Therefore, validation in a large multicenter 
prospective study is warranted. Last, the present study does not 
have long-term clinical outcome follow-up beyond the first year 
after the PMVR. 

PMVR in cancer patients is associated with similar 30-day and 
1-year survival rate compared with patients without cancer. 
PMVR with the MitraClip device for oncology patients with HF 
and moderate-to-severe or severe MR is a feasible approach to 
allow optimal oncological treatment in these patients. Further 
larger trials are needed to evaluate these early positive results 
regarding the role of percutaneous MR repair in this important 
group of patients.


