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A B S T R A C T   

Background: The current data regarding outcomes of transcatheter edge-to-edge mitral valve repair with the 
MitraClip system in the urgent setting has not been well described. Therefore, we sought to evaluate the out-
comes of urgent MitraClip procedures compared with non-urgent ones. 
Method: The Nationwide Inpatient Sample database years 2011–2017 was used to identify hospitalizations for 
MitraClip in the urgent setting. Propensity score matching was used to compare the patients who underwent 
MitraClip in urgent versus non-urgent settings. 
Results: A total of 15,993 patients underwent the MitraClip procedures from 2011 to 2017. 3,929 (24.6%) were 
urgent and 12,064 (75.4%) were non-urgent. Patients in the urgent group were younger (75.08 vs 77.46) and 
more likely to be African American (p < 0.001). The urgent group had a higher burden of comorbidities such as 
diabetes, atrial fibrillation, renal failure and pulmonary circulatory disorders. Using multivariable logistic 
regression, there was no statistically significant difference in mortality between urgent and non-urgent groups 
(4.2% vs 1.8%, OR 0.64; 95% CI 0.41–1.00, p = 0.051). Using propensity score matching, there was no statis-
tically significant difference in the in-hospital mortality between urgent and non-urgent groups (4.4% vs 2.8%, 
OR: 1.60, 95% CI: 0.71–3.63, p = 0.254). The risks of acute kidney injury and discharge to an outside facility 
were higher in the urgent group (p < 0.001). 
Conclusion: No significant in-hospital mortality for patients who underwent urgent versus non-urgent MitraClip 
procedures. Therefore, urgent MitraClip procedure might be an acceptable option when indicated.   

1. Introduction 

Mitral valve regurgitation is a commonly seen valvular heart disease 
with an estimated prevalence of over two million patients in the United 
States [1–3]. Percutaneous mitral valve repair has emerged as a viable 
option for patients with severe mitral regurgitation who are not candi-
dates for surgical repair [4]. 

MitraClip (Abbott Laboratories, Lake Park, IL) is the only percuta-
neous device approved for mitral valve repair by the United States Food 
and Drug Administration. Offering a percutaneous alternative to tradi-
tional mitral valve surgery for critically ill patients who may not be able 
to survive surgery seems an attractive option [5], but such patients have 
been excluded by clinical trials [6–8]. Attempts at offering MitraClip 

therapy have been made in such patients in extremis situations at a few 
centers, but the outcomes data in these patients is few and far between 
due to difficulty studying such a population in a clinical trial. Therefore, 
the only data on such patients comes from case reports or a few pub-
lished single-center experience reports [9–13]. 

Larger studies are lacking for such patients. Further, prior registry 
analyses also have excluded such patients [14]. Using a large national 
database, we sought to evaluate the in-hospital outcome of percutaneous 
mitral valve repair using MitraClip in patients with mitral regurgitation 
in the urgent setting and compare these outcomes with those who un-
derwent this procedure in a non-urgent setting. 
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2. Methods 

The National Inpatient Sample is a publicly available and de- 
identified database of hospital discharges in the United States from 
approximately 8 million hospital stays that were selected by a complex 
probability sampling design and the weighting scheme recommended by 
the Agency for Healthcare Research and Quality [1]. Each record in-
cludes one primary diagnosis and up to 24 secondary diagnosis codes 
between 2011 and 2013, 29 secondary diagnosis codes between 2014 
and 2015, and 39 secondary diagnosis codes between 2016 and 2017. 
We obtained national inpatient sample data from 2011 to 2017 and used 
the International Classification of Disease Ninth and Tenth Editions, 
Clinical Modification (ICD-9-CM) (ICD-10-CM) codes to identify all pa-
tients aged ≥ 18 who underwent MitraClip using the codes 35.97 and 
02UG3JZ. Patients with urgent procedures were identified and 
compared with non-urgent procedures. 

Data were retrieved retrospectively. Baseline patient-level charac-
teristics included demographics (age, sex, race, primary expected payer, 
median household income for patient’s zip code), Elixhauser (except for 
valvular disease) and other relevant comorbidities (hyperlipidemia, 
coronary artery disease, prior stroke/transient ischemic attack, atrial 
fibrillation, carotid artery disease). Hospital-level characteristics were 
census region, bed size, and teaching status. Using the Clinical Classi-
fication Software codes provided by the Healthcare Cost and Utilization 
Project and the Elixhauser Comorbidity Index, comorbidities were 
appointed via ICD-9 and ICD-10 codes. A list of ICD-9-CM and ICD-10- 
CM codes and Clinical Classification Software codes used to identify 
comorbidities is included in supplemental table 1. 

The primary outcome was in-hospital mortality. Secondary outcomes 
studied were in-hospital complications including bleeding requiring 
transfusion, cardiac complications (iatrogenic cardiac complications, 
hemopericardium, cardiac tamponade, and pericardiocentesis), respi-
ratory complications (acute postoperative pneumothorax, postoperative 
pulmonary edema, pulmonary collapse, prolonged mechanical ventila-
tion >96 h and tracheostomy), acute kidney injury, as well as the length 
of stay and discharge to an outside facility. The list of ICD-9-CM and ICD- 
10-CM diagnosis codes used to identify in-hospital outcomes is included 
in supplemental table 1. 

Continuous variables were expressed as weighted mean values ±
standard deviation (normal distribution) or median with interquartile 
range (non-normal distribution), and categorical variables were 
expressed in percentages. Independent t-tests were used for the com-
parison of continuous variables measurements, while the chi-square test 
for categorical variables. Weighted values of patient-level observations 
were generated to produce a nationally representative estimate of all US 
hospitalized patients. Univariate and multivariate logistic regression 
analysis were used to compare in-hospital mortality and complications 
between both groups. The regression model was adjusted for de-
mographics (age, race and gender), patients’ insurance, socioeconomic 
status, hospital characteristics and all comorbidities listed in Table 1. 
Adjusted odds ratios (aORs) and 95% confidence intervals (CIs) were 
used to report the results of regression models. Linear regression models 
were used to assess the length of stay and log transformation of length of 
stay was done to adjust for positively skewed data. For trend analysis, we 
utilized the Cochrane-Armitage method to identify the presence of a 
linear trend in the utilization of MitraClip in the urgent and non-urgent 
group. 

To further explore the validity of our findings, we performed pro-
pensity score-matching analysis between urgent and non-urgent groups. 
All patients in both groups were matched for baseline characteristics, 
hospital characteristics, patients’ socioeconomic status, and insurance. 
The urgency of the procedure was expressed in the 1:3 propensity score 
matching analysis using the nearest neighbor method. A P-value 
of<0.05 was considered statistically significant. SPSS version 25 soft-
ware (IBM Corp, Armonk, NY) was used for all statistical analyses. 

Table 1 
Baseline characteristics of patients with mitral regurgitation undergoing urgent 
mitraClip compared with non-urgent.  

Variable Urgent 
Group 

Non-Urgent 
Group 

P- 
Value 

Age yrs. 75.08 ±
12.651 

77.46 ±
11.142  

<0.001  

Sex    
Female % 47.6 46.8  0.401  

Race %    <0.001 
White 75.3 81.1  
Black 8.9 6.8  
Hispanic 9.1 6.2  
Asian or Pacific Islander 1.9 2.9  
Native American 0.8 0.3  
Other 3.9 2.7   

Primary expected payer %    <0.001 
Medicare 81.0 85.6  
Medicaid 4.9 2.0  
Private Insurance 10.6 10.9  
Self-Pay 0.9 0.3  
No Charge 0.1 0.1  
Other 2.4 1.0   

Median Household Income %    <0.001 
0 to 25 percentile 24.0 22.1  
26 to 50 percentile 24.4 22.7  
51 to 75 percentile 27.8 27.6  
76 to 100 percentile 23.8 27.5   

Bed Size %    <0.001 
Small 7.1 5.2  
Medium 17.9 16.9  
Large 75 77.9   

Location/Teaching Status %    0.002 
Rural 0.1 0.4  
Urban Nonteaching 7.6 8.7  
Urban Teaching 92.3 91.2   

Hospital Region %    <0.001 
Northeast 20.7 15.7  
Midwest 19.2 23.7  
South 34.7 34.3  
West 25.4 26.3   

Comorbidities 
Hypertension % 53.8 62.9  <0.001 
Diabetes mellitus, Uncomplicated % 21.8 26.3  <0.001 
Diabetes mellitus, Complicated % 21.1 13.7  <0.001 
Dyslipidemia % 74.4 80.9  <0.001 
Atrial Fibrillation % 51.3 47.5  <0.001 
CAD % 82.8 83.6  0.324 
Prior Stroke/TIA % 12.7 12.9  0.696 
Carotid Disease % 1.7 1.6  0.867 
Acquired Immune Deficiency % 0.6 0.0  <0.001 
Alcohol Abuse % 2.0 1.5  0.063 
Deficiency Anemia % 42.2 30.2  <0.001 
Rheumatoid Arthritis/Collagen 

Vascular Disease % 
1.7 6.8  0.616 

Chronic Blood loss Anemia % 2.2 1.3  0.001 
Congestive heart failure % 5.3 3.4  <0.001 
Chronic Pulmonary Disease % 41.3 37.5  <0.001 
Depression % 10.6 11.6  0.176 
Coagulopathy % 25.0 18.7  <0.001 
Drug Abuse % 1.4 0.89  0.007 
Hypothyroidism 28.8 27.9  0.393 
Liver Disease % 5.2 3.5  <0.001 
Lymphoma % 0.8 2.3  <0.001 
Fluid and Electrolytes Disturbances % 46.5 23.3  <0.001 

(continued on next page) 
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3. Results 

A total of 15,993 patients underwent MitraClip procedure between 
2011 and 2017. Out of 15,993 patients, 3,929 (24.6%) were urgent and 
12,064 (75.4%) were non-urgent. Baseline characteristics for both 
groups are summarized in Table 1. Patients who underwent urgent 
procedures were younger (75.08 vs 77.46 years old; p < 0.001) and 
more likely to be African American (p < 0.001). The prevalence of 
complicated diabetes, liver disease, renal failure, coagulopathy, fluid 
and electrolytes disorders, acquired immune deficiency, chronic blood 
loss anemia, pulmonary circulatory disorders, weight loss, atrial fibril-
lation and deficiency anemia were all higher among patients in the ur-
gent group. Congestive heart failure, peripheral vascular disease, 
coronary artery disease, history of stroke or transient ischemic attack, 
carotid artery disease, obesity, hypothyroidism, rheumatoid arthritis 
and collagen diseases, depression and solid tumors without metastasis 
were equally likely to be present in both groups. The urgent group were 
less likely to have private insurance, and more likely to have a median 
household income in the lowest quartile, compared with the non-urgent 
group (p < 0.001). Further, there was a statistically significant increase 
in trend in the utilization of MitraClip in urgent settings from 94 (27.7%) 
cases in 2011 to 1,330 (23.4%) in 2017 (Ptrend = 0.011) (Fig. 1). 

After adjusting for patients’ demographics, procedure urgency, 
comorbidities, insurance and socioeconomic status using multivariable 
regression mode, we found no statistically significant difference in the 
in-hospital mortality between the urgent versus the non-urgent group 
(4.2% vs 1.8%, aOR 0.64; 95% CI 0.41–1.00, p = 0.051). Risk-adjusted 
linear regression for LOS demonstrated a statistically significant longer 

LOS in the urgent group (median LOS = 8 days; [IQR] (3–15)) when 
compared with those with the non-urgent group (median LOS = 2 days; 
Interquartile range [IQR] (1–4)) (p < 0.001) (Fig. 2). 

Patients with urgent procedures had a significantly higher incidence 
of bleeding requiring blood transfusion (3.9% vs 2.1%), respiratory 
complications (24.2% 15.4%), acute kidney injury (35.0% vs 9.3%), and 
discharge to an outside facility (24.5% vs 9.1%) (p < 0.001 for all). After 
multivariate risk adjustment, the risk of bleeding requiring blood 
transfusion (aOR: 1.37, [95% CI: 1.047–1.79], P = 0.022), respiratory 
complications (aOR: 1.50, [95% CI: 1.17–1.91], P = 0.001), acute kid-
ney injury (aOR: 3.78, [95% CI: 3.18–4.51], P < 0.001), and discharge to 
an outside facility (aOR: 2.53 [95% CI: 2.13–3.01], P < 0.001) remained 
significantly higher in the urgent group; whereas cardiac complications 
showed no statistically significant difference between the both groups 
(aOR: 1.26 [95% CI: 0.97–1.64], P = 0.078) (Table 2). 

After propensity-score matching, there were no significant differ-
ences in comorbidities between urgent and non-urgent groups (Table 3). 
There was no statistically significant difference in the in-hospital mor-
tality between the urgent and non-urgent groups (4.4% vs 2.8%, OR: 
1.60, 95% CI: 0.71–3.63, p = 0.254). Furthermore, the incidence of 
respiratory complications (13.1% vs 7.7%, OR: 1.79, 95% CI: 1.09–2.95, 
p = 0.021), acute kidney injury (33.6% vs 11.2%, OR: 4.00 ,95% CI: 
2.73–5.86, p < 0.001), and discharge to an outside facility (7.3% vs 
7.4%, OR: 2.76 ,95% CI: 1.83–4.14, p < 0.001) have remained higher in 
the urgent group compared with the non-urgent group (Table 4). In 
addition, there were no differences in the rates of bleeding requiring 
blood transfusion (9.6% vs 6.3%, P = 0.104) between the urgent and 
non-urgent group. Standardized differences of covariates between ur-
gent and non-urgent groups before and after matching are shown in 
supplementary figure 1. 

4. Discussion 

Our study found a significant increase in the utilization of MitraClip 
procedures between 2011 and 2017 (Fig. 1) from a few hundred cases in 
2011 to almost 6000 cases in 2017. Being the only FDA approved pro-
cedure for transcatheter mitral valve repair and perhaps increasing cu-
mulative operator experience count could account for this. Interestingly 
our analysis shows a similar trend in urgent settings but to a lesser de-
gree with less than a hundred cases in 2011 to about 1300 cases in 2017. 
This is understandable and perhaps reflects some more hesitancy in 
applying a relatively new invasive procedure in a sicker patient popu-
lation [15,16]. 

Our results indicate there is no difference in mortality or cardiac 
complications between the two groups however there are ramifications 
with other adverse outcomes for urgent procedures. The question is if 
non-cardiac outcomes are worse, but latter outcomes no different, 

Table 1 (continued ) 

Variable Urgent 
Group 

Non-Urgent 
Group 

P- 
Value 

Metastatic Cancer % 1.8 0.9  <0.001 
Solid Tumor Without Metastasis % 2.8 2.5  0.415 
Other Neurological Disorders % 9.8 7.7  0.001 
Obesity % 14.5 15.6  0.217 
Paralysis % 4.6 2.4  <0.001 
Psychosis % 1.8 0.9  <0.001 
Renal Failure % 55.9 47.4  <0.001 
Peripheral vascular disease % 21.2 19.7  0.084 
Pulmonary Circulation Disorders % 1.6 0.6  <0.001 
Peptic Ulcer Disease Excluding 

Bleeding % 
1.8 0.6  <0.001 

Weight Loss 13.6 6.0  <0.001 

Values are expressed as mean ± SD for continuous variables or percentages for 
categorical variables. 
Abbreviations: MCS– mechanical circulatory support.; CAD - coronary artery 
disease; TIA – transient ischemic attack. 

Fig. 1. Utilization trend of MitraClip in the urgent setting over the study period.  
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should an argument be made to offer MitraClip sooner to urgent patients 
or should it be more widely adopted for such patients or would perhaps 
equipoise be best achieved with more careful case selection? These 
questions would perhaps best be answered by a dedicated randomized 
control trial. 

Sociodemographic characteristics demonstrated that while Cauca-
sian patients dominated both urgent and non-urgent MitraClip re-
cipients, they were higher in the non-urgent vs. urgent group, 81.1 vs. 
75.3 %, respectively; Black and hispanic patients had a higher repre-
sentation in the urgent group compared to the non-urgent group; 8.9 vs. 
9.1 %, compared to 6.8 vs. 6.2 %; respectively; p < 0.001 (Table 1). This 
discrepancy could possibly be explained by the fact that MitraClip is 
usually an elective procedure and requires preprocedural arrangements, 
and thus a higher number of insured patients with a higher annual in-
come are present in the non-urgent group than the urgent one (Table 1). 
As a corollary, when a patient needs an urgent MitraClip, it is likely in 
acute hemodynamic instability due to severe mitral regurgitation when 
failing or suboptimally managed by vasopressors in a setting of severe 
mitral regurgitation causing an acute decompensated heart failure in 
circulatory shock - more likely in uninsured and lower annual income 
patients - as demonstrated in our analysis. Consistent with these findings 
would be a higher rate of comorbidities such as complicated diabetes, 
drug and alcohol abuse, renal failure, and pulmonary circulatory dis-
orders in the urgent group compared to the non-urgent group (Table 1), 
which reflects a poor baseline health over all. An urgent procedure is 
likely to occur during significant cardiac presentation and hence a 
higher rate of heart failure, renal failure, pulmonary circulatory 
compromise, atrial fibrillation, electrolytes imbalance, and coagulop-
athy (Table 1) were found in our analysis for such patients. 

On the other hand, it is not likely that patients who were candidates 

for elective MitraClip had successfully been managed for mitral regur-
gitation over time until patients became symptomatic despite optimal 
medical therapy - based on labelling for the procedure. Therefore, it is 
foreseeable to have a higher rate of “stable” comorbidities such as hy-
pertension, hyperlipidemia, and uncomplicated diabetes in this group 
(Table 1). Interestingly, prior coronary artery disease and carotid artery 
disease rates were relatively similar in both groups without significant 
differences, unlike peripheral vascular disease that was higher in the 
urgent group (Table 1). Such findings may reflect the silent and slowly 
progressive nature of the atherosclerotic coronary disease versus the 
easier to diagnose that may be overlooked in both groups, versus the 
more symptomatic atherosclerotic disease in the peripheries with 
probably a higher prevalence [17–19]. When propensity score was 
applied to all baseline characteristics, the only statistically significant 
difference was found in the electrolytes imbalance where it was signif-
icantly worse in the urgent group (Table 3). 

In the SHOCK trial, presence of at least moderate mitral regurgitation 
with shock had roughly three times higher odds of 1-year mortality and 
provided the greatest discrimination between survivors and non- 
survivors [20,21]. Higher mortality in the urgent MitraClip recipients 
would be a natural expectation given their burden of co-morbidities as 
described above pre MitraClip. When analyzing the outcomes of the 
15,999 MitraClip recipients in both urgent and non-urgent groups, the 
mortality rate was found to be 4.2% in the urgent group compared to 
1.8% in the non-urgent group (p < 0.001), presenting more than two 
folds rate increase; however, such a difference became insignificant after 
adjusting for demographics, procedure urgency, comorbidities, insur-
ance and socioeconomic status using multivariable regression model - 
adjusted p-value (p 0.051) (Table 2). This outcome can be explained by 
the fact that if a patient’s critical illness is due to mitral valve 

Fig. 2. Forest plot of the multivariable logistic regression analysis of the outcomes of urgent MitraClip procedures compared with non-urgent MitraClip Procedures.  

Table 2 
Multivariate logistic regression for the outcome of percutaneous mitral valve repair using MitraClip in patients who underwent urgent compared with non-urgent 
procedures.  

Outcome Urgent Non- 
Urgent 

UOR(95% CI) Urgent (when 
compared with Non-urgent) 

aOR(95% CI) Urgent (when 
compared with Non-urgent) 

Unadjusted P- 
Value 

Adjusted P- 
Value 

Overall (n) 3,929 12,070     
In-Hospital Mortality, % 4.2 1.8 2.372(1.932–2.913) 0.647 (0.417–1.002)  <0.001  0.051 
Length of Stay (IQR) 8 days (3–15 

days) 
2 days (1–4 
days)     

<0.001 

Hemorrhage Requiring 
Transfusion, % 

3.9 2.1 1.831 (1.482–2.264) 1.370 (1.047–1.792)  <0.001  0.022 

Cardiac Complications, % 4.4 3.2 1.418 (1.181–1.702) 1.266 (0.974–1.646)  <0.001  0.078 
Respiratory 

Complications, % 
24.2 15.4 1.761 (1.526–2.032) 1.500 (1.174–1.917)  <0.001  0.001 

AKI, % 35.0 9.3 5.254 (4.803–5.748) 3.788 (3.181–4.510)  <0.001  <0.001 
Discharge to Facility, % 24.5 9.1 3.236 (3.941–3.560) 2.538 (2.139–3.012)  <0.001  <0.001 

Abbreviations: aOR – adjusted odds ratio; IQR – interquartile range; AKI – acute kidney injury. Unadjusted odds ratios are displayed given low event rate. 
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regurgitation, then MitraClip or any procedure to correct it with least 
risk should be therapeutic [21]. 

As expected, bleeding requiring transfusion was significantly higher 
in the urgent MitraClip recipients given the non-elective nature of such a 
procedure in these patients (Tables 1 and 2). Furthermore, acute renal 
failure was almost four fold in the urgent MitraClip recipients (35% vs. 
9.3%, p < 0.001) (Table 2), which is not surprisingly given a higher 
prevalence of cardiogenic shock in the urgent group [22–24]. 

Respiratory complications were 24.2% in the urgent group versus 
15,4% in the non-urgent group (p < 0.001) (Table 2), probably due to 
higher incidence of circulatory failure observed in the urgent group 
recipients [25–27]. Patients in the urgent group were discharged to the 
rehab facility more than 2.5-fold more than the non-urgent group after a 
lengthier hospital stay (average of eight days versus two days in the non- 
urgent group) (Table 2). All of the outcomes examined remained sta-
tistically significant after adjusting the p-value except for the in-hospital 
mortality; hence, it is presumably fair to indicate that despite the sig-
nificant higher illness severity, when urgent MitraClip is indicated, 
performing the procedure is an acceptable approach without an 
accompanying mortality rise (Table 2). Further, applying the propensity 
score to all our outcomes of interest, the in-hospital mortality rate 
related to urgent MitraClip became insignificantly different from the 
MitraClip performance in the non-urgent group (Table 4). There was a 
statistically significant higher acute kidney injury and percentage of 
patients discharged to the facility from the urgent MitraClip group after 
propensity score matching (Table 4). 

The national inpatient sample database used in this analysis has been 
validated multiple times for accuracy. Nevertheless, as with all studies 
that use routinely collected electronic healthcare data, there are many 

Table 3 
Baseline characteristics of the propensity score matched cohort with mitral 
regurgitation undergoing urgent MitraClip compared with non-urgent.  

Variable Urgent 
Group 

Non-urgent 
Group 

P- 
Value 

Age yrs. 72.14 ±
15.168 

73.80 ±
13.605  

0.135  

Sex    
Female % 45.4 46.9  0.910  

Race %    0.885 
White 73.8 77.0  
Black 7.9 6.6  
Hispanic 9.6 9.0  
Asian or Pacific Islander 3.5 2.4  
Native American 0.4 0.2  
Other 4.8 4.8   

Primary expected payer %    0.837 
Medicare 75.1 78.3  
Medicaid 6.5 4.6  
Private Insurance 14.8 14.5  
Self-Pay 1.3 1.1  
No Charge 0.4 0.2  
Other 1.7 1.3   

Median Household Income %    0.929 
0 to 25 percentile 22.3 23.8  
26 to 50 percentile 22.3 21.4  
51 to 75 percentile 28.4 26.7  
76 to 100 percentile 27.1 28.2   

Bed Size %    0.812 
Small 3.9 4.4  
Medium 18.3 16.6  
Large 77.7 79.0   

Location/Teaching Status %    0.984 
Rural 0.4 0.4  
Urban Nonteaching 12.5 12.5  
Urban Teaching 87.3 87.1   

Hospital Region %    0.521 
Northeast 24.5 20.1  
Midwest 19.7 20.8  
South 35.8 35.9  
West 20.1 23.2   

Comorbidities 
Hypertension % 68.6 70.7  0.550 
Diabetes mellitus, Uncomplicated % 21.0 21.4  0.901 
Diabetes mellitus, Complicated % 4.8 3.5  0.392 
Dyslipidemia % 48.0 52.5  0.258 
Atrial Fibrillation % 56.8 56.5  0.953 
CAD % 61.1 62.1  0.809 
Prior Stroke/TIA % 12.7 12.3  0.901 
Carotid Disease % 2.6 1.8  0.488 
Alcohol Abuse % 1.3 1.1  0.808 
Deficiency Anemia % 27.9 23.0  0.146 
Rheumatoid Arthritis/Collagen 

Vascular Disease % 
5.2 5.3  0.955 

Chronic Blood loss Anemia % 1.3 0.9  0.626 
Congestive heart failure % 3.1 1.5  0.145 
Chronic Pulmonary Disease % 28.8 28.0  0.815 
Depression % 6.1 5.9  0.906 
Coagulopathy % 16.2 14.0  0.438 
Drug Abuse % 1.3 1.1  0.808 
Hypothyroidism 17.0 17.7  0.828 
Liver Disease % 3.5 2.0  0.229 
Lymphoma % 0.4 0.7  0.635 
Fluid and Electrolytes Disturbances % 31.9 20.8  0.001 
Metastatic Cancer % 0.0 0.2  0.516  

Table 3 (continued ) 

Variable Urgent 
Group 

Non-urgent 
Group 

P- 
Value 

Solid Tumor Without Metastasis % 2.2 2.0  0.888 
Other Neurological Disorders % 2.6 2.9  0.803 
Obesity % 8.3 7.6  0.724 
Paralysis % 0.9 0.9  0.949 
Psychosis % 1.3 0.9  0.626 
Renal Failure % 37.6 35.4  0.562 
Peripheral vascular disease % 10.9 10.5  0.863 
Pulmonary Circulation Disorders % 2.2 1.1  0.248 
Weight Loss 4.4 3.3  0.475 

Values are expressed as mean ± SD for continuous variables or percentages for 
categorical variables. 
Abbreviations: MCS– mechanical circulatory support.; CAD - coronary artery 
disease; TIA – transient ischemic attack. 

Table 4 
Propensity score matching outcomes between urgent and non-urgent groups in 
patients undergoing percutaneous mitral valve repair using MitraClip.  

Outcome Urgent Non- 
Urgent 

OR (95% CI) Urgent 
(when compared with 
Non-urgent) 

P- 
Value 

Overall (n) 229 543   
In-Hospital 

Mortality, % 
4.4 2.8 1.607 (0.711–3.633)  0.254 

Hemorrhage 
Requiring 
Transfusion, % 

9.6 6.3 1.591 (0.909–2.786)  0.364 

Cardiac 
Complications, % 

8.3 6.1 1.398 (0.778–2.515)  0.263 

Respiratory 
Complications, % 

13.1 7.7 1.798 (1.095–2.954)  0.021 

AKI, % 33.6 11.2 4.003 (2.731–5.866)  <0.001 
Discharge to 

Facility, % 
24.5 10.5 2.760 (1.836–4.149)  <0.001 

Abbreviations; UOR – unadjusted odds ratio; AKI – acute kidney injury. 
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limitations to our study. Given the retrospective design, there is a pos-
sibility that unmeasured confounders are present due to a lack of 
randomization. Due to the relatively large number of outcomes studied, 
we adjusted for all potential covariates available in the database and 
used propensity score matching as a sensitivity analysis to correct for 
differences in baseline characteristics between groups. Further, given 
the nature of this database, some variables could not be obtained, e.g., 
we were unable to obtain information regarding the amount of contrast 
used during the procedure, echocardiography data, or medication uti-
lized periprocedurally, all of which could have affected some of the 
outcomes. Similarly, we did not have information related to hemody-
namic parameters during the course of or details of hemodynamics after 
the t procedure, which may have provided valuable information about 
efficacy. Finally, outcome analysis was limited to in-hospital outcomes. 

In conclusion, using a large nationwide database, there was no sta-
tistically significant difference in in-hospital mortality between urgent 
percutaneous mitral valve repair using MitraClip procedures compared 
with those in the non-urgent setting. Furthermore, no statistical differ-
ence was found in cardiac complications and hemorrhage requiring 
transfusion between urgent and nonurgent procedures, except higher 
incidence of non-cardiac events such as respiratory complications, acute 
kidney injury, and discharge to a care facility. This hypothesis- 
generating analysis suggests mitral valve repair using MitraClip may 
be considered as a viable option in properly selected patients needing 
this procedure in a non-elective setting. This data is overall encouraging 
and may help design dedicated studies to study this high-risk 
population. 
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