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1. Background 

Although percutaneous mitral commissurotomy (PMC) has been accepted as an effective treatment for 

symptomatic patients with moderate or severe mitral stenosis (MS), most asymptomatic patients are 

not candidates for PMC owing to the small but inherent procedure-related risks (1,2). Asymptomatic 

patients with MS show good survival rates up to 10 years, but there was a sudden deterioration 

precipitated by atrial fibrillation or embolism in half of the patients (3-5). Because the success rates of 

PMC were improved to more than 95% in ideal patients from highly selected centers (6) and early 

PMC may decrease the occurrence of adverse events, such as atrial fibrillation or embolism (5), 

experienced centers tend to perform PMC at an early stage of disease (7). However, the potential 

benefits of early preemptive PMC in asymptomatic patients should be balanced against the real risks 

related to the procedure. Both European and American guidelines have discouraged intervention in 

patients with mild MS but have recommended PMC for asymptomatic selected patients with 

significant pulmonary hypertension, high thrombo-embolic risk (1,2) or severe MS (8), and 

controversies about indications for PMC exist in asymptomatic patients with moderate MS. To the best 

of our knowledge, no randomized trial has been performed to ascertain the optimal timing of 

intervention in asymptomatic patients with significant MS. The early percutaneous MITral 

Intervention versus conventional manaGement in Asymptomatic moderate miTral stEnosis 

(MITIGATE) trial was designed to compare clinical outcomes between early PMC and standard 

treatment in asymptomatic moderate MS. 

2. Trial Objectives 

The primary objective of the MITIGATE trial is to compare long-term outcomes of early surgery with 

those of a conventional treatment strategy based on current guidelines in asymptomatic patients with 

moderate MS.  

 

3. Trial Design 

This study is a prospective, open label, randomized trial of asymptomatic patients with moderate MS, 

who were candidates for both early PMC and conventional treatment. Patients meeting inclusion 

criteria without any exclusion criteria will be randomized 1:1 to early PMC or conventional treatment. 
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We design the protocol and conduct the trial in accordance with the principles of the Declaration of 

Helsinki, and the study protocol will be approved by the institutional review board. 

 

Figure 1. Study flow 

  

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Primary end point:  

A composite of cardiovascular mortality, cerebral infarction, systemic embolic 

events during follow-up and PMC-related complications; procedural mortality and 

urgent mitral valve surgery 

Secondary End Point: 

 All-cause death, each component of cardiovascular event (cardiovascular 

mortality, cerebral infarction, systemic embolic events) and MVR during follow-up 

Mitral Stenosis 

Moderate MS 

Symptoms 

Suitable for PMC   

Primary Cohort 

Early PMC 

N=83 

Conventional Tx 

N=83 

 
Echocardiography 

No 

Yes 

Yes 

No 

PMC 

Medical follow-up 

Randomization 

BMJ Publishing Group Limited (BMJ) disclaims all liability and responsibility arising from any reliance
Supplemental material placed on this supplemental material which has been supplied by the author(s) Heart

 doi: 10.1136/heartjnl-2021-319857–1986.:1980 107 2022;Heart, et al. Kang D-H



 
서울아산병원 임상연구심의위원회(AMC IRB)/기관생명윤리심의위원회 

 

 

 5 

4. Study Endpoint   

 

4.1 Primary Endpoint 

A composite of cardiovascular mortality, cerebral infarction, systemic thromboembolic events that 

occur during entire follow-up (a minimum of 3 years) and PMC-related complications; procedural 

mortality and urgent mitral valve surgery 

 

Cardiovascular mortality is defined as sudden cardiac death, death from complications of myocardial 

infarction, heart failure, stroke, systemic thromboembolic events, and complications of cardiac surgery 

or intervention or other cardiac disease. 

Sudden cardiac death is defined as either witnessed instantaneous unexpected death or unwitnessed 

unexpected death, if other cause of death was excluded with reasonable certainty. 

  

4.2 Secondary Endpoint  

  

• All-cause death occurring during entire follow-up (a minimum of 3 years) 

• Cardiovascular mortality occurring during entire follow-up (a minimum of 3 years) 

• Clinical thromboembolic events occurring during entire follow-up (a minimum of 3 years) 

• Cerebral infarction occurring during entire follow-up (a minimum of 3 years) 

• Mitral valve replacement occurring during entire follow-up (a minimum of 3 years)  

 

Clinical thromboembolic events are defined as the acute onset of clinical symptoms or signs of 

embolism and the occurrence of new lesions on imaging studies. 

 

5. Study Timeline   

Overall study will require 6 years to complete, including 4 years of recruitment and a minimum of 3 

years of follow-up for endpoint and close out, and 2 months for analysis of final results.  

Study Start Date: July 2011 
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Study Completion Date: July 2018 

 

6. Randomization    

A written informed consent will be given to all patients. After obtaining informed consent, all enrolled 

patients will be randomly assigned on a 1:1 basis to early surgery or conventional treatment using an 

interactive web response system (https://mitigate.e-crf.co.kr). The allocation sequence was computer-

generated and stratified according to participating center, cardiac rhythm and previous history of PMC 

by means of a permuted-block sequence with variable block size.  

 

7. Entry criteria  

All patients suspected of MS undergo transthoracic echocardiography. Consecutive asymptomatic 

patients with moderate AS will be evaluated for the entry into the study.  

  

MS severity is graded as mild, moderate, or severe when mitral valve area is > 1.5, 1.0 to 1.5, or < 1.0 

cm2, respectively. 

 

7.1 Inclusion and Exclusion Criteria 

 

To be included, patients must fulfill ALL of the following: 

 

Inclusion Criteria: 

1. Male or female  

2. Age: 20-70 years 

3. Mitral valve area in the range of 1.0 to 1.5 cm2 

4.  Favorable mitral valve morphology suitable for PMC 

5. The patient agrees to the study protocol and provides informed, written consent, as 

approved by the Institutional Review Board. 
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Exclusion Criteria 

1. Patients with exertional dyspnea 

2. Left ventricular ejection fraction < 50% 

3. Moderate to severe mitral regurgitation 

4. Total echocardiographic score > 10 

5. Left atrial thrombi 

6. Doppler-estimated pulmonary artery systolic pressure > 50 mmHg 

7. Patients who were not candidates for early PMC based on age > 70 years and/or 

poor medical condition, such as coexisting malignancies 

8. Patients with significant aortic valve disease  

9. Patients who did not consent to participate 

10. Pregnancy 

 

7.2. Withdrawal Criteria 

All patients have the right to withdraw at any point during the study without prejudice. The 

investigator may discontinue any patient at any time if medically necessary. However, it will be 

documented whether or not each patient completed the clinical study. If the study treatment(s) or 

observations are discontinued in any patient, the reason will be recorded and the executive committee 

must be notified promptly. It is imperative to obtain complete follow-up data for all patients, whether 

or not they receive their assigned treatment. Every attempt should be made to collect follow-up 

information, except for those patients who specifically withdraw consent for release of such 

information. All procedures and laboratory specimens or tests requested for evaluation following the 

assigned treatment should be carried out when possible, whether or not a patient continues to receive 

treatment according to the protocol. Patients will not be replaced in this trial.  
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8. Protocol Procedures  

All patients suspected of MS undergo transthoracic echocardiography. Entry evaluation includes 

demographic data, clinical presentation, physical findings and echocardiographic data. Eligibility is 

determined after a patient undergoes a thorough evaluation of clinical and echocardiograhic data. After 

the patient has signed informed consent, the randomization procedures will take place.  

 

166 patients will be randomized at a ratio 1:1 to two arms:  

a) Conventional: Conventional Treatment based on current guidelines 

b) Early PMC: Early PMC within 3 months of randomization 

 

 

8.1. Schedule of Measurements 

 Baseline 3M 6M 12M 18M 24M 30M 36M 

Informed consent X        

Eligibility X        

Demographics X        

Medical History X X X X X X X X 

Physical Examination X X X X X X X X 

Laboratory test*  X   X  X  X 

Transthoracic Echo X   X  X  X 

*Includes: CBC, blood chemistry, urine analysis, Chest PA and EKG 

8.2. Echocardiographic Evaluation 

Echocardiographic evaluation will be performed at baseline, immediately after PMC and annually 

during follow-up. Comprehensive two- dimensional and Doppler echocardiographic examinations will 

be performed on all patients using commercially available imaging systems. The dimensions of the left 

ventricle and left atrium are measured from parasternal M-mode acquisitions. Morphologic features of 

the mitral valve (MV) are evaluated and total echocardiographic score is obtained by adding the scores 

for leaflet mobility, thickness, calcification, and subvalvular lesions (9). The mitral valve area (MVA) 

is measured by direct planimetry of the mitral orifice, and MS severity is graded as mild, moderate, or 

severe when MVA was > 1.5, 1.0 to 1.5, or < 1.0 cm2, respectively (1). The severity of mitral and 
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tricuspid regurgitation is assessed semiquantitatively or using quantitative methods and classified as 

mild, moderate, or severe (10). Pulmonary artery systolic pressure is estimated by continuous wave 

Doppler with the simplified Bernoulli equation (4 X [peak velocity of tricuspid regurgitation]2). 

Transesophageal echocardiography is performed to detect left atrial thrombi before PMC.  

 

8.3. Early PMC 

Patients assigned to the early surgery group should undergo AV surgery within 3 months of 

randomization. PMC is performed by experienced interventional cardiologists using the Inoue balloon 

technique as described previously (11). During the procedure, conventional hemodynamic parameters 

are monitored. A successful immediate result was defined as a mitral valve area (MVA) > 1.5 cm2 

without development of significant mitral regurgitation (MR), such as moderate to severe MR or 

noncommisural MR related to leaflet laceration and significant subvalvular damage. Anticoagulation 

will be effectively maintained during the entire follow-up period in patients with atrial fibrillation or 

prior embolic events. All patients will be followed after PMC; at 4 weeks, 3 months, 6 months, and 1 

year; and at 6-month intervals thereafter until close-out of the study. All patients will be educated to 

call a study coordinator or an investigator if they experience any adverse events.   

 

8.4. Conventional Treatment 

Patients assigned to the conventional treatment group will be treated according to the American Heart 

Association guidelines (1) and they will be educated to report immediately to a study coordinator or an 

investigator, if they experience any symptoms of exertional dyspnea, palpitation, chest pain, syncope 

or presyncope. Patients with atrial fibrillation or prior embolic events will be effectively anticoagulated 

with warfarin. All patients will be followed at 3 months, 6 months, and 1 year; and at 6-month 

intervals thereafter until close-out of the study, and they will be referred for PMC or surgery if they 

become symptomatic during follow-up.  

 

9. Statistical Analysis   

Sample Size Calculation 

We tried to determine the rate of primary endpoint based on the randomized trials, but no randomized 

trial has been conducted to evaluate outcomes of early PMC. Using our prospective registry data, we 

recently reported that the actuarially determined 3-year event-free survival rate was 98±2% in the early 
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PMC group, and 87±4% in the conventional treatment group, respectively (p < 0.001) (7). Based on 

our prospective registry data (7), we estimated that a sample size of 166 patients would provide 80% 

power to detect a significant difference with respect to the primary end point at the 2-sided 

significance level of 0.05, assuming that the 3-year rate of a composite end point would be 13% in the 

conventional treatment group and 2% in the early PMC group, and drop-out rate of 5%.  

 

Analysis of primary and secondary end point 

All primary and secondary endpoints will be analyzed on an intent-to-treat basis (all patients analyzed 

as part of their assigned treatment group). For intent-to-treat analysis, all patients who sign the written 

informed consent form and are randomized in the study will be included in the analysis, regardless of 

whether or not the correct treatment is administered, or whether crossover occurs. 

To analyze outcomes, estimates of cumulative event rates will be calculated by the Kaplan-Meier 

method and compared employing the log-rank test. For Kaplan-Meier analysis, we will analyze all 

clinical events by time to first event. Hazard ratios with 95% confidence intervals will be derived with 

the use of the Cox proportional hazards model.  

Subgroup analyses will be performed to determine whether the reduction in the primary end point after 

early PMC is consistent in 2 prespecified subgroups of cardiac rhythm (sinus rhythm vs. atrial 

fibrillation) and previous history of PMC, using Cox regression models with tests for interaction.  

 

Determination of Treatment Group Comparability 

Baseline demographic and clinical variables will be summarized for each of the treatment groups. All 

continuous variables will be summarized as mean and SDs, or median and interquartile range as 

appropriate. Continuous variables will be tested for normality with Kolmogorov-Smirnov test, and 

compared using the t test if data are normally distributed, otherwise using the Mann-Whitney U test. 

Categorical variables will be summarized as frequencies and percentages and compared between 

treatment groups using chi-square test or Fisher’s exact test.  
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10. Participant Safety and Confidentiality 

 

10.1. Elements of Informed Consent 

We anticipate enrolling a total of 166 patients. We do not plan to enroll prisoners or institutionalized 

individuals due to logistical limitations in follow-up. Pregnant women and children are excluded from 

the trial for ethical and safety concerns.  

Prior to collecting study data, the details of the study will be explained to the participant including: (1) 

that the study represents a research effort, (2) that participation is voluntary, and there is no penalty for 

withdrawal, (3) any anticipated costs to the patient for participation, (4) potential risks and benefits for 

participation, and (5) contact information for additional concerns. Patients are informed of the purpose 

of the study, the treatment alternative, the random manner of assignment to treatment, the need to be 

available for telephone follow-up and return clinic visits at regular intervals for questionnaires and/or 

medical tests, and of their options to accept or refuse entry into the study without affecting their 

clinical care. 

All sources of research materials will be in the form of medical records, echocardiograms, 

electrocardiograms and routine blood work. This material will be obtained both for routine medical 

care as well as for research purposes. 

In informed consent, we outline the potential risks, protection from these risks and potential benefits 

according to past experience and present knowledge. Informed consent will be obtained at least just 

before the subsequent randomly assigned procedure is to be performed.  

 

10.2 Risk Management 

The executive committee (EC) plays key roles in detecting any hazards the study may pose for its 

participants. Data are routinely collected and regularly monitored to document morbidity and mortality 

associated with study-related procedures. Serious adverse events are reported to the EC within 24 

hours. Timely reports will be made to the IRB. The DSMB is responsible for advising early 

termination of the trial in the event if there are non-rectifiable, serious safety concerns in the early 

PMC group. This study will not be stopped early based on efficacy results.  

 

10.3 Adverse Events/Serious Adverse Events 
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10.3.1 Adverse Event 

For the purpose of this trial, an adverse event (AE) is defined as any untoward medical occurrence in a 

patient enrolled in a clinical study and which does not necessarily have to have a causal relationship 

with this treatment. An adverse event can therefore be any unfavorable and unintended sign (including 

an abnormal laboratory finding, for example), symptom or disease temporally associated with the 

study procedures, whether or not considered related to the investigational device or procedure. 

All events meeting the SAE criteria must be reported to the EC within 24 hours of becoming aware of 

the events.  

 

10.3.2 Serious Adverse Event 

An adverse event is considered serious for this trial if it meets one or more of the following criteria 

• Results in death 

• Is life-threatening, i.e., the patient was, in the opinion of the Investigator, at immediate risk 

of death from the event as it occurred (It does not include an event that, had it occurred in a 

more severe form, might have caused death.) 

• Results in persistent or significant disability (significant, persistent or permanent change or 

disruption in patient’s body function/structure, physical activity or quality of life) 

• Requires in-patient hospitalization or prolongs hospitalization 

• Necessitates immediate medical or surgical intervention to prevent permanent impairment 

of a body function/structure or to relieve unanticipated temporary impairment or damage. 

 

11. Study Organization    

 

11.1 Executive Committee (EC) 

The Executive Committee will approve the final trial design and protocol. This committee will also be 

responsible for reviewing the final results, determining the methods of presentation and publication, 

and selection of secondary projects and publications. Members of the committee will include the PI 

and persons who will organize this study. 
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11.2 Data Safety Monitoring Board (DSMB) 

The DSMB committee will review the safety data from this study and make recommendations based on safety 

analyses of serious adverse events (SAEs), protocol deviation, and follow-up reports. The frequency of the 

DSMB meetings will be determined prior to study commencement. Additionally, the DSMB may call a meeting 

at any time if there is reason to suspect that safety is an issue.  

Prior to the DSMB’s first review of the data, the DSMB charter will be drafted. The plan will define the 

stopping rules for stopping the trial for safety. The first meeting of the DSMB will be used for discussion of the 

protocol and an understanding of all the protocol elements. The DSMB will develop a consensus understanding 

of all trial endpoints and definitions used in the trial adjudication process. 

The DSMB is made up of five members who are experienced physicians and clinical trialists, not an 

Investigator of this trial. The composition of the DSMB will include at least two clinicians with expertise in 

cardiology. The DSMB will function in accordance with applicable regulatory guidelines. Dr. Moo-Song Lee 

will be the chairperson of DSMB of this trial. 

The DSMB chairperson will notify EC of any safety or compliance issues. The committee will also provide 

confidential recommendations, when necessary, of study termination based on the safety stopping rules 

determined at the study onset. All DSMB reports will remain strictly confidential, but will be made available to 

the regulatory body upon request. 

 

11.3 Clinical Events Committee 

The Clinical Events Committee (CEC) is made up of cardiologists who are not participants in the study. The 

CEC is charged with the development of specific criteria used for the categorization of clinical events in the 

study which are based on the protocol. The Clinical Events Committee will meet regularly to review and 

adjudicate all clinical events in which the required minimum data is available. The Committee will also review 

and rule on all clinical events that occur throughout the trial. 

 

11.4 Early Stopping Guideline 

An independent DSMB will review the safety data related to clinical events. The DSMB will be 

powered to recommend suspension of enrollment or termination of the study based on safety concerns. 

This study will not be stopped early based on efficacy results. 
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12. Publication Policy     

No results will be released publicly before completion of the final analysis regarding the primary 

endpoint of this study. The statistical analysis will be performed according to the prespecified analysis 

plan as described in this protocol. The Executive Committee will review the primary outcome data 

according to the prespecified statistical analysis plan, and then will provide the data to the principal 

investigator which will in turn (a) first prepare a formal presentation to the Executive Committee 

members and (b) after taking under account the input and comments of the Executive Committee will 

proceed with submitting the manuscript. 

No study results will be released to the scientific or lay community without the approval of the 

Executive Committee. 

Authorship of the primary outcome paper will be credited collectively to the “Investigators.” 

 

13. Regulatory Responsibilities 

 

13.1 Investigator Responsibilities 

The investigator is responsible for ensuring the investigation is conducted according to all signed 

agreements, the study protocol and GCP requirements.  

 

13.2 Institutional Review Board (IRB) Approval 

The investigator must submit the study protocol to his IRB and obtain their written approval before 

being allowed to conduct and participate in the study.  The investigator is also responsible for 

fulfilling any conditions of approval imposed by the IRB, such as regular reporting, study timing, etc.  

 

13.3 Informed Consent 

Part of the IRB/EC approval must include approval of an Informed Consent text specific to the study. 

The investigator must administer this approved Informed Consent text to each prospective study 

patient and obtain the patient's signature on the text prior to enrollment in the study.  

 

13.4 Records 

Each investigator must maintain the following accurate, complete, and current records relating to the 

conduct of the investigation. 
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• All correspondence with another investigator, an IRB 

• Records of each subject's case history, including study-required Case Report Forms, 

evidence of informed consent, all relevant observations of adverse drug effects, the 

condition of each subject upon entering and during the course of the investigation, relevant 

medical history, the results of all diagnostic testing, and the date of each study treatment. 

 

13.5 Reports 

Below is a list of the reports which are the investigator's responsibility to generate. The table also 

shows to whom the report is to be sent and with what frequency or within what time constraints.  

 

Reports Required from Clinical Investigators: 

Type of Report Prepared by Investigator 

For: 

Time Constraints of 

Notification 

Serious adverse event  IRB/EC Per local regulations. 

Annual progress report EC Submitted per 6 months. 

Deviations from 

investigational plan 

IRB/EC Per local standard. 

Informed consent not 

obtained 

IRB Notify within 5 days. 

Final summary report EC Within 1 month. 

 

14. Quality Control and Quality Assurance  

 

14.1 Ethics and Responsibility 

This study will be conducted in compliance with the protocol, local regulations where applicable, the 

International Conference on Harmonization (ICH) GCP guidelines and the Declaration of Helsinki. 
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14.2 Confidentiality 

All information generated in this study must be considered highly confidential and must not be 

disclosed to any persons not directly concerned with the study.  However, authorized regulatory 

officials will be allowed full access to the records. Only initials and unique patient numbers in case 

report forms will identify patients. All medications provided and patient bodily fluids and/or other 

materials collected specifically for this trial shall be used solely in accordance with this protocol. 

 

15. Protocol Deviations  

This study will be conducted as described in this protocol, and The IRB or EC will be informed of all 

protocol changes by the principal investigator in accordance with the IRB or EC established procedure. 

No deviations from the protocol of any type will be made without complying with all the IRB or EC 

established procedures. 

It is intended that all statistical analyses specified in this protocol will be performed.  However, it is 

conceivable that due to the study observations, some scheduled analyses may not be performed. In 

addition, study observations or analysis results may suggest the need for additional statistical analyses 

of the collected study data. In either case, deviations (subtractions or additions) from the planned 

statistical analysis will be fully described in the final clinical study report. Furthermore, any additional 

analyses performed beyond those specified in this protocol will be descriptive in nature and will not 

include hypothesis testing for the purposes of inferential conclusions.  

 

BMJ Publishing Group Limited (BMJ) disclaims all liability and responsibility arising from any reliance
Supplemental material placed on this supplemental material which has been supplied by the author(s) Heart

 doi: 10.1136/heartjnl-2021-319857–1986.:1980 107 2022;Heart, et al. Kang D-H



 
서울아산병원 임상연구심의위원회(AMC IRB)/기관생명윤리심의위원회 

 

 

 17 

Appendix 

 

Appendix A. Definitions  

Death: The cause of death (cardiac vs. non-cardiac) will be adjudicated. If the cause of death cannot 

be adjudicated the most severe cause will be considered. 

Cardiac death is defined as death due to any of the following: 

1. Acute myocardial infarction. 

2. Heart failure 

3. Arrhythmia or conduction abnormality. 

4. Sudden cardiac death 

5. Death due to complication of cardiac surgery or intervention 

6. Other cardiac disease 

7. Any death in which a cardiac cause cannot be excluded. 

Non-cardiac death is defined as a death not due to cardiac causes (as defined above). 

 

Sudden cardiac death is defined as either witnessed instantaneous unexpected death, unwitnessed 

unexpected death, if other cause of death was excluded with reasonable certainty. 

 

Procedural Mortality: death within 30 days of the index procedure 

 

Clinical thromboembolic events: the acute onset of clinical symptoms or signs of embolism and the 

occurrence of new lesions on imaging studies. 
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Appendix B. List of Committee and Participating Center  

 Center Investigators 

Executive Committee Asan Medical Center 

 

Samsung Seoul Hospital 

 

Yonsei Medical Center 

Duk-Hyun Kang, MD 

Jong-Min Song, MD 

Seung Woo Park, MD 

Sung-Ji Park, MD 

Geu-Ru Hong, MD 

Myeong-Ki Hong, MD 

Data Safety Monitoring Board  Moo-Song Lee, MD 

Kee-Joon Choi, MD 

Gi-Byoung Nam, MD 

Ki-Hoon Han, MD 

Duk-Woo Park, MD 

Clinical Events Committee  Cheol Whan Lee, MD 

Soo-Jin Kang, MD 

Jun Kim, MD 

Participating Center Asan Medical Center 

Samsung Seoul Hospital 

Yonsei Medical Center 

Duk-Hyun Kang, MD 

Sung-Ji Park, MD 

Geu-Ru Hong, MD 

 

BMJ Publishing Group Limited (BMJ) disclaims all liability and responsibility arising from any reliance
Supplemental material placed on this supplemental material which has been supplied by the author(s) Heart

 doi: 10.1136/heartjnl-2021-319857–1986.:1980 107 2022;Heart, et al. Kang D-H



 
서울아산병원 임상연구심의위원회(AMC IRB)/기관생명윤리심의위원회 

 

 

 19 

References 

1. Bonow RO, Carabello B, Chatterjee K, de Leon AC Jr, Faxon DP, Freed MD, Gaasch WH, Lytle 

BW, Nishimura RA, O’Gara PT, O’Rourke RA, Otto CM, Shah PM, Shanewise JS. ACC/AHA 2006 

guidelines for the management of patients with valvular heart disease: a report of the American 

College of Cardiology/American Heart Association Task Force on Practice Guidelines (Writing 

Committee to Revise the 1998 Guidelines for the Management of Patients with Valvular Heart 

Disease). Circulation. 2006;114:450-527. 

2. Vahanian A, Baumgartner H, Bax J, Butchart E, Dion R, Filippatos G, Flachskampf F, Hall R, Iung 

B, Kasprzak J, Nataf P, Tornos P, Torracca L, Wenink A. Guidelines on the management of valvular 

heart disease: The Task Force on the Management of Valvular Heart Disease of the European Society 

of Cardiology. Eur Heart J. 2007;28:230-268. 

3. Horstkotte D, Niehues R, Strauer BE. Pathomorphological aspects, aetiology and natural history of 

acquired mitral valve stenosis. Eur Heart J. 1991;12(Suppl B):55-60. 

4. Diker E, Aydogdu S, Ozdemir M, Kural T, Polat K, Cehreli S, Erdogan A, Goksel S. Prevalence and 

predictors of atrial fibrillation in rheumatic valvular heart disease. Am J Cardiol. 1997;77:96–98. 

5. Chiang CW, Lo SK, Ko YS, Cheng NJ, Lin PJ, Chang CH. Predictors of systemic embolism in 

patients with mitral stenosis. a prospective study. Ann Intern Med. 1998;128:885–889. 

6. Iung B, Garbarz E, Michaud P, Helou S, Farah B, Berdah P, Michel PL, Cormier B, Vahanian A. 

Late results of percutaneous mitral commissurotomy in a series of 1024 patients: analysis of late 

clinical deterioration: frequency, anatomic findings, and predictive factors. Circulation. 1999;99:3272-

3278. 

7. Kang DH, Lee CH, Kim DH, et al. Early percutaneous mitral commissurotomy vs. conventional 

management in asymptomatic moderate mitral stenosis. Eur Heart J. 2012;33:1511-7. 

BMJ Publishing Group Limited (BMJ) disclaims all liability and responsibility arising from any reliance
Supplemental material placed on this supplemental material which has been supplied by the author(s) Heart

 doi: 10.1136/heartjnl-2021-319857–1986.:1980 107 2022;Heart, et al. Kang D-H



 
서울아산병원 임상연구심의위원회(AMC IRB)/기관생명윤리심의위원회 

 

 

 20 

8. Rahimtoola SH, Durairaj A, Mehra A, Muno I. Current evaluation and management of patients with 

mitral stenosis. Circulation. 2002;106:1183-1188. 

9. Wilkins GT, Weyman AE, Abascal VM, Block PC, Palacios IF. Percutaneous balloon dilatation of 

mitral valve: an analysis of echocardiographic variables related to outcome and the mechanism of 

dilatation. Br Heart J. 1988;60:299-308. 

10. Zoghbi WA, Enriquez-Sarano M, Foster E, Grayburn PA, Kraft CD, Levine RA, Nihoyannopoulos 

P, Otto CM, Quinones MA, Rakowski H, Stewart WJ, Waggoner A, Weissman NJ. Recommendations 

for evaluation of the severity of native valvular regurgitation with two-dimensional and Doppler 

echocardiography. J Am Soc Echocardiogr. 2003;16:777-802. 

11. Kang DH, Park SW, Song JK, Kim HS, Hong MK, Kim JJ, Park SJ. Long-term clinical and 

echocardiographic outcome of percutaneous mitral valvuloplasty: randomized comparison of Inoue 

and double-balloon techniques. J Am Coll Cardiol. 2000;35:169-175. 

 

BMJ Publishing Group Limited (BMJ) disclaims all liability and responsibility arising from any reliance
Supplemental material placed on this supplemental material which has been supplied by the author(s) Heart

 doi: 10.1136/heartjnl-2021-319857–1986.:1980 107 2022;Heart, et al. Kang D-H


