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PROTOCOL SIGNATURES PAGE 

Prior to participation in the G8 clinical study, as the site Principal Investigator (PI) I 

understand that I must obtain written approval from my Ethics Committee, and provide a 

copy of it to the Co-ordinating Co-Principal Investigators (CCPI) or designee, along with the 

Ethics Committee approved Informed Consent Form prior to the first enrolment at my study 

site. As the site Principal Investigator, I must also: 

 Conduct the study in accordance with the study protocol, the signed Investigator 

Agreement, the Declaration of Helsinki, Good Clinical Practices, international 

harmonized standards for clinical investigation of medical devices (ISO 14155, 

Clinical investigation of medical devices for human subjects – Good Clinical 

Practice), and applicable laws and regulations and ensure that all study personnel are 

appropriately trained prior to any study activities. 

 Ensure that the study is not commenced until all necessary approvals have been 

obtained. 

 Ensure that written informed consent is obtained from each subject prior to any data 

collection; using the most recent Ethics Committee approved Patient Information and 

Consent Form. 

 Provide all required data and reports and agree to source document verification of 

study data with patient’s medical records by the CCPIs or designee and any regulatory 

authorities. 

 Allow the CCPIs or its designees, as well as regulatory representatives, to inspect and 

copy any documents pertaining to this clinical investigation according to the national 

data protection laws.  

 Ensure that the members of the investigation site team participating in the conduct of 

the clinical investigation are qualified by education, training or experience to perform 

their tasks and this shall be documented appropriately. 
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Investigator's Signatures  

I have read and understood the contents of the G8 clinical protocol and agree to abide by the 

requirements set forth in this document.  

Participating Center  

(print)______________________________________________________________  

Interventional Cardiologist: Co-Principal Investigator 

(print):____________________________________ 

Date: _______________ 

Signature:__________________________________________________________ 
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1 PROTOCOL SYNOPSIS 

Study Title:  

 

GIOTTO (GIse registry Of Transcatheter treatment 

of mitral valve regurgitaTiOn) 

Study Sponsor:  

 

Società Italiana di Cardiologia Interventistica 

(GISE) 

Device Name:   

 

MitraClip® System, 

Device Description:  In Italy, the MitraClip® system is CE marked 

approved for treatment of mitral regurgitation 

(MR). MitraClip is used for both degenerative MR 

(DMR) and functional MR (FMR). This less-

invasive mitral valve repair therapy is adapted from 

the open surgical double-orifice technique, and 

increases the options for select MR patients, may 

reduce the symptoms of heart failure (HF), and may 

improve quality of life.  

Study Rationale:       The current state of the art management of severe 

mitral regurgitation is surgical mitral valve repair, 

either with open chest surgery or mini-thoracotomy. 

However, standard surgical approaches requiring 

cardiopulmonary bypass are suitable for patients 

with low or moderate surgical risk, thus many 

patients are denied surgery because of unfavorable 

risk-benefit balance. The EuroHeart Survey 
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conducted by the ESC showed that one half of 

patients with severe mitral regurgitation were 

denied surgical treatment because they were felt to 

be at too high risk for surgery by the referring 

physician. Such patients are usually elderly and 

have co-morbidities. Thus, there is a need for novel 

devices enabling interventional cardiologists and 

cardiothoracic surgeons to perform mitral repair in 

a minimally-invasive fashion and possibly without 

cardiopulmonary bypass. The landmark EVEREST 

II trial randomized 279 patients with grade 3/4 MR 

in a 2:1 fashion to MitraClip® or surgical 

repair/replacement showing a lower major adverse 

event rate at 30-days in the MitraClip® group 

(15.0% vs. 48%; superiority p<0.001), mainly 

driven by the need for blood transfusion with 

surgery, and the primary efficacy endpoint of 

freedom from the combined outcome of death, new 

surgery for mitral valve dysfunction or the 

occurrence of >2+ MR was achieved in 55% vs. 

73% (non-inferiority p=0.007). However, this study 

has included a highly selected patient cohort in 

which patients with significant surgical risk have 

been excluded. More recently, Multinational 

(ACCESS-EU, EVEREST-High Risk) and national 

registries (TRAMI, SWISS) have shown safety and 

efficacy in the real world experience. Patients 

currently treated are high risk, elderly, with 

comorbidities and mainly affected by FMR. There 

is need for an Italian registry, since Italy has 

produced the second largest volume of transcatheter 

mitral procedures in the world after Germany. The 

present registry is designed to collect real world 
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clinical data on early and long-term outcomes 

following percutaneous mitral regurgitation therapy 

in consecutive patients undergoing transcatheter 

procedures in Hospitals linked to the GISE 

database. The main objective is to achieve 

demographic and outcome data and identify 

predictors of clinical success, according to real-

world Italian data. In addition the registry is 

designed to obtain health economic data to support 

reimbursement strategies in Italy. The study is 

focusing on MITRACLIP therapy since this is the 

leading method for treatment currently in Italy.  

Study Design:  single arm, observational study, multicentre,  

retrospective and prospective 

Study Objectives: To collect real world data in order to evaluate safety 

and efficacy of MitraClip®  since the device 

introduction in Italy.  A dedicated web-based CRF 

will be constructed including demographic, clinical 

and outcome data. A section on health economics 

information (resource consumption in hospital and in 

the year after the procedure) will be added to the 

clinical evaluation.  

Sample Size: All consecutive patients undergone/ undergoing a 

transcatheter mitral valve repair, with Mitraclip 

device, will be enrolled to reach a number of about 

500 patients in about 30 hospitals. There is no 

prespecified end of enrolment date. Data analysis 

will be conducted at the end of follow-up oeriod of 

the last enrolled patient. . Additional data analysis 

will be done according to specific topics, approved 
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by the scientific board of GISE and or on Ethic 

Committees requests. 

Population:  Patients undergoing/undergone a transcatheter 

mitral valve repair procedure in hospitals linked to 

the GISE network. More specifically Patients from 

the investigators’ general Mitraclip treatment 

patient population will be eligible to be enrolled in 

this Registry. Patients should meet all the inclusion 

criteria and none of the exclusion criteria. 

Retrospective enrolments are allowed if  available 

data are in line with the Study requirements and the 

patients can give their consent to be enrolled in the 

study informed consent process.  

Study Duration:  

 

First Patient is expected Q1 2015. End of the 

enrolment after 18 months. End of the study after 

further five years. 

Study Follow-Up:  Hospital discharge, 1, 6, 12 months post-procedure, 

and yearly thereafter as per clinical standard 

practice. 

Inclusion Criteria: 1. Symptomatic severe (4+) MR, or >3+ MR and 

NYHA > II 

2. Mitral valve anatomy should be suitable for 

MitraClip or other percutaneous devices 

3. Signed (by subject or legal representative) and 

dated approved subject informed consent form 

prior to any study related procedure 
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Exclusion Criteria: 

 

1. Valve anatomy is unsuitable for 

MitraClip therapy 

2. Currently participating in the study of an 

investigational drug or device 
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2 INTRODUCTION 

2.1 Mitral valve: crossroads of the left ventricle  

The mitral valve is anatomically and functionally integrated in the left heart (figure 1). 

Consequently, any left ventricular geometrical and functional alterations can induce mitral 

regurgitation (MR). Vice versa, mitral regurgitation could determine organic and functional 

alterations of the left ventricle. As a consequence, the anatomo-functional integrity of the 

mitral valve is fundamental to preserve left ventricular function. In fact, the mitral apparatus 

plays a structural role in maintaining the physiological function and geometry of the left 

ventricle, in addition to its well-known hemodynamic role (prevention of reflux in systole 

from the left ventricle to the left atrium). The deleterious effect of valve replacement without 

chordal apparatus preservation is well known: the interruption of the mitro-ventricular 

continuity is associated with left ventricular dilatation and contractile dysfunction (1-3). 

In patients with chronic MR, the reflux causes volume overload that over time induces 

ventricular remodeling with eccentric hypertrophy triggering a well-known vicious circle in 

which MR begets MR (4). The phenomenon is initially compensatory:  it is needed to 

maintain cardiac antegrade flow by an increase of stroke volume. Progressively, the 

excessive chamber dilatation is not compensated by adequate hypertrophy and the ventricular 

chamber assumes an unfavorable geometry that affects contractility and energetic efficiency. 

At the same time, the ongoing hemodynamic stimulus induces cellular and subcellular 

degeneration with progressive and, in extreme cases, even irreversible damages(5). A similar 

fate is reserved to the left atrium, which initially enlarges as compensatory mechanism, but, 

over time, undergoes  geometrical and cellular degeneration with development of an 

anatomical substrate that favors arrhythmias (6). The left atrial enlargement is associated 

with poor prognosis (7). The atrial function is also important in delaying symptoms and the 

onset of pulmonary hypertension of patients with chronic MR. 

 

 

2.2 Organic and functional mitral regurgitation 

Mitral regurgitation can be caused by several diseases, which determine a variety of anatomo-

functional settings. The identification of the underlying mechanism is a critical step in the 

decision-making process for the treatment of patients with MR, because it affects the type of 

therapy and when indicated, the timing of surgery. The main classification involves the 

differentiation between organic (also called primary) and functional (also called secondary) 

MR. In primary MR, regurgitation is secondary to anatomical changes of one or more 

components of the mitral apparatus. Typical organic MR includes degenerative (mitral valve 

prolapse), post-rheumatic and post-endocarditis etiologies. Functional MR (FMR) is 

characterized by valvular dysfunction in the absence of anatomical lesions. In this case, MR 

is secondary to ventricular remodeling, either global or regional. Several components of the 

mitral apparatus may be involved with geometrical and functional changes. Most commonly, 

ventricular remodeling induces an apical and lateral displacement of the papillary muscles 

with valve tethering and mitral ring dilatation; the combination of these two components 

generates a geometry unfavorable for leaflet coaptation. 
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The most common form of primary MR is degenerative disease. This pathology is probably 

linked to a genetic etiology and is characterized by chordal rupture or elongation and onset 

of prolapse or flail of one or both leaflets. There are two main variants: the myxomatous and 

the fibroelastic degeneration (8). The first is characterized by redundancy of tissue that 

appears myxomatous at histopathological examination (figure 2). At gross anatomy, the valve 

shows multiple injuries often with chordal thickening and rupture associated with elongation. 

Almost invariably, the annulus is severely dilated. Myxomatous degeneration most 

commonly affects younger patients. Surgical repair is often very complex in this contest and 

must be performed by experienced surgeons, because of coexisting lesions that require an 

integrated approach including  several reparative techniques. On the contrary, fibroelastic 

degeneration is typical of the elderly population; it is characterized by isolated lesions, 

without redundancy of tissue. The annulus is often normal or only mildly dilated. Leaflet 

tissue is more fragile, and looks translucid at gross examination.  

Functional MR may be secondary to ischemic or idiopathic dilated cardiomyopathy. In the 

early stages of post-ischemic disease it is not uncommon to observe regional ventricular 

remodeling with no or minimal annular dilatation and eccentric location of the regurgitant 

jet (9). In patients with idiopathic dilated cardiomyopathy, more often global remodeling of 

the left ventricle is associated with a more symmetric pattern. In this setting, the tethering 

forces on the left ventricle are evenly distributed and the regurgitation jet is central. 

Furthermore, the ring is more dilated as a  consequence of global remodeling of the left 

ventricle (10). In the advanced stage of post-ischemic and idiopathic dilated cardiomyopathy, 

the anatomo-functional presentation could be often indistinguishable.     

  

 

2.3 Epidemiology and natural history of patients with MR 

2.3.1 Epidemiology of mitral regurgitation 

Epidemiology studies have demonstrated that the prevalence of MR increases with aging of 

the population. The Framingham study (11) showed that the prevalence of clinically 

meaningful MR (equal or more than moderate)  in individuals younger than 50 years is less 

than 1%, while it becomes 11% over the age of 70 years. More recently, these data have been 

confirmed by Nkomo (12) in a population-based study. 

The most common etiology of MR in patients undergoing surgery in Western countries is 

degenerative disease (60-70% of cases), followed by ischemic, functional (20%), 

endocarditis (2-5%), rheumatic (2 -5%), and other miscellaneous types (13). However, these 

data may not reflect the true prevalence of the disease in the population, but rather the referral 

pattern of patients with surgical indication. With aging population and increased prevalence 

of heart failure in the western countries, FMR is probably becoming more common. The 

prevalence of hemodynamically relevant FMR in patients affected by heart failure ranges 

from 13% to 40%, according to different studies(14). The EuroHeart Survey of the European 

Society of Cardiology showed that MR (of any grade) is present in 80% of heart failure 

patients and in 50% of them MR is greater than moderate(15). In a large cohort of American 

centers, moderate or severe MR was present in 29% of patients with heart failure (16). In the 

Italian registry IN-HF outcomes, carried out in 61 centers on 3755 outpatients, 3103 patients 

were in NYHA class III-IV or NYHA II with hospitalization due to heart failure in the 
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previous year(17). An echocardiography evaluation was available in 1190 of these patients: 

data showed the presence of moderate or severe MR in 13% of cases. In heart failure patients 

aged ≥ 70 years, 89% had any-grade MR and in 42% of them MR was moderate to severe. 

This finding was confirmed by another Italian multicenter study (18). In patients hospitalized 

for heart failure, moderate to severe MR seems to be present in a high percentage of cases (~ 

74%) (19). Reversibility of functional MR according to volume status must also be 

considered. In the ESCAPE trial, therapy guided by pulmonary artery catheterization during 

hospitalization improved MR more than therapy guided clinically by evidence of systemic 

venous congestion. However, this early reduction did not translate into improved outcomes 

at follow-up, when volume status reverted toward baseline(20).  

 

2.3.2 Natural history  

There are few prospective studies on the natural history of MR. Most data come from 

observational studies (21-24). The natural history and clinical outcomes in patients treated 

with medical therapy or surgery are different in functional and degenerative etiology.  

Old studies on natural history of degenerative MR reported 5-year survival ranging from 27 

to 97%. This variability could be attributed to case mix and especially to the different severity 

of the lesions. In more recent studies, it has been clearly demonstrated that patients with 

significant MR (e.g. in the presence of flail) have lower survival compared to the general 

population. The annual mortality rate in patients with significant degenerative MR varies 

from 1% to 9%, (7,21,22,25-27). The mortality is higher in patients with left ventricular 

dilatation and in symptomatic patients (NYHA III-IV)(27). The incidence of sudden death in 

completely asymptomatic patients could be also underestimated. There is clear evidence that 

the risk of death or other major adverse events associated with mitral valve disease is 

proportional to the grade of regurgitation (25). According to these data, the indication to 

surgical treatment is suggested even in asymptomatic patients when ERO (Effective 

Regurgitant Orifice) is greater than 40 mm2.  As far as FMR is concerned, observational 

studies have shown an increased mortality in patients with congestive heart failure (CHF) in 

presence of significant MR (28). The degree of MR is proportionally associated with 

mortality (29). However, the relationship of mortality with the presence of MR and the degree 

of severity may be not so relevant in patients in advanced stage of heart failure (NYHA Class 

III-IV) as shown by Redfield (30). This consideration was later confirmed in 469 patients in 

whom functional MR was proven to be an independent determinant of death or heart 

transplantation only in those with less severe heart failure and a lower risk profile (31). 

Concerning the impact of functional MR on health economics, data from the IN-HF outcome 

study showed that re-hospitalization for heart failure is significantly more frequent in patients 

with moderate-severe MR than in those with no or not significant MR(17).  

 

2.4 Conventional treatment of MR  

2.4.1 Pharmacological therapy 

Various intravenous or oral vasodilators  (nitroprusside, ACE-inhibitors, hydralazine and 

isosorbide dinitrate) in conjunction with loop diuretics may reduce MR in selected patients 

(32,33) by decreasing the load on the left ventricle (34). 
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The results of anti-apoptotic agents and the inhibition of fibrosis by neurohormonal 

antagonists (ACE inhibitors, angiotensin receptor blockers, beta-blockers, aldosterone 

antagonists) have been well described for CHF. However, there is only modest evidence that 

the inhibition of the renin-angiotensin system provides advantages beyond the vasodilation 

per se in patients with severe MR (29,35). According to experimental and in-vivo data, beta-

blockers might attenuate left ventricle remodeling in case of severe MR. 

However, there is no conclusive evidence that neurohormonal antagonists may specifically 

improve clinical outcomes when severe ventricular dysfunction is already present. 

Intravenous positive inotropes reduce MR. In an echocardiography series, 61% of patients 

with left ventricular ejection fraction <50% had an improvement in the degree of MR during 

dobutamine stress echocardiography (36). However, inotropic agents are not suitable for 

chronic use and play a limited role in the management of MR outside in-hospital setting.  

 

2.4.2 Ventricular resynchronization therapy 

Cardiac resynchronization therapy (CRT) may reduce functional MR both acutely and 

chronically in selected patients (37,38). Such an effect on MR disappears when the CRT is 

turned off. 

The reduction of MR with CRT is due to several effects. First, improvement of ventricular 

contraction immediately after CRT can significantly increase the closing force of the valve 

(37,39,40) reducing MR in the initial part of the systole. Secondly, reverse remodeling of the 

left ventricle and changes in the geometry of the mitral apparatus may further reduce MR. 

Indeed, these changes positively impact on systolic regurgitation by reducing of the tethering 

forces on the mitral leaflets. This effect is clearly observed in the medium-term and long-

term (≥ 6 months) follow-up after CRT (37,39). Finally, reduction of left ventricle 

intraventricular dyssynchrony has been shown to decrease MR, even though it is not known 

in which part of systole this effect occurs (39).  Recently, the Cleveland Clinic group has 

shown in a series of 266 patients implanted with CRT that most of the MR improvement is 

seen in the first days after intervention. The process of reverse remodeling of the left ventricle 

occurs late after implantation and is not accompanied by further improvement of 

regurgitation. They also showed that patients with significant MR before CRT exhibit a 

greater reverse remodeling.  The authors also reported a significantly higher adverse event  

rate in patients with residual MR greater than 2+ following CRT treatment(figure 3) (41).  

In general, the indication to CRT is given in patients with moderate to severe symptoms 

of heart failure despite optimal pharmacological therapy, a concomitant reduced ejection 

fraction and a wide (> 120 msec) QRS complex. In these patients, the presence of 

significant functional MR may represent a further reason to implant CRT. Sitges et al. 

showed that among non-responders (on the basis of clinical or echocardiography 

evaluation) no MR reduction was observed in the majority of them(42). Unfortunately, it 

is difficult to predict which patients can effectively respond to CRT. It was suggested 

that patients with larger mitral valve tenting area (> 3.8 cm2) or with an extended infarcted 

area may benefit less from CRT (42,43). Moreover, although CRT reduces MR,  residual 

regurgitation persists in most cases(44,45). 
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2.4.3 Surgical treatment of degenerative MR 

 The factors taken in account in the current US and European guidelines for MR surgical 

treatment include symptoms, left ejection fraction, end-diastolic ventricular dimensions, 

atrial fibrillation and pulmonary hypertension (46,47). 

Indeed, the annual mortality rate in untreated highly symptomatic patients in NYHA 

functional class III-IV is 36% (27) and the functional class (NYHA) is an independent 

predictor of mortality and postoperative ventricular dysfunction (24).The most important 

predictor of outcome in patients undergoing surgery is left ventricular function (24,48), 

which correlates with postoperative performance, functional class and survival (49,50).  

The pre-operative end-diastolic diameter (<45 mm) is a predictor of ventricular dysfunction 

in the postoperative period (51). An indexed value of end-systolic volume equal or superior 

to 50 ml/m2 is inversely correlated with postoperative ventricular function and survival (48). 

Late outcomes are also influenced by preservation of left atrial function. One third of medical 

treated MR patients develops atrial fibrillation (27) and this is associated with an increase in 

mortality and morbidity.  

Pulmonary hypertension is associated with increased post-operative early mortality, a higher 

recurrence of symptoms and a lower long-term survival (52). Pulmonary hypertension is 

considered a marker of diastolic dysfunction and MR severity is associated with lower post-

operative left ventricular function (53). 

Excellent results obtained with surgical repair in degenerative disease induced several groups 

to perform early surgery, especially in high-volume centers experienced in mitral repair (54). 

Indeed, advanced age and comorbidities increase significantly  the operative risk (55) and 

decrease the probability of repair (56). If mitral valve repair is performed before the onset of 

symptoms and left ventricular dysfunction, life expectancy is similar to that of the general 

population (51). The current evidence indicates that reparative surgery with optimal 

hemodynamic result is superior to medical treatment alone in terms of survival and freedom 

from major adverse cardiac events (25)More than 30 years ago, Carpentier described the 

basic rules for mitral repair: preserve the movement of the leaflets, restore a large area of 

coaptation and remodel the annulus (57). Currently, the nature and combination of various 

reparative techniques are dictated by the location of the lesions through a detailed collection 

of echocardiography and anatomical preoperative and intraoperative information.  

It is fundamental to distinguish, in the context of type II lesions, the presence or absence of 

sufficient tissue for repair. The posterior leaflet prolapse can be treated by triangular or 

quadrangular resection and concomitant annular plication. 

In contrast, Barlow’s disease requires a more extended quadrangular resection associated 

with correction of the height of the leaflets through sliding-plasty. This consists in the 

resection of  the leaflet base after quadrangular resection with subsequent repositioning and 

translation to the native annulus,(figure 4).Nowadays, many surgeons prefer to avoid 

resections ("respect rather than resect") implanting neochords on the free edge of the leaflets 

(figure5). This technique can be applied to prolapsing segments or flail caused by rupture or 

elongation of mitral chords (58). As an alternative, prolapse can be treated by chordal transfer 

(59).  
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The edge-to-edge technique introduced by Alfieri (60) has been successfully described in 

cases of important myxomatous degeneration (Barlow's disease) and bileaflet prolapse, 

usually in combination with annuloplasty (figure 6).  

In surgical mitral repair, annuloplasty plays a very important role and is routinely carried out. 

The aim of annuloplasty is to restore the normal ratio between annular diameters and preserve 

an adequate mobility of the leaflets (61). Currently, several prosthetic annular models are 

available, rigid and flexible, complete and incomplete. Lack of annuloplasty has been 

associated with reduced durability of repair, although some evidence suggests that 

annuloplasty could be avoided in selected patients(62) (63) 

Operative mortality rate and complications after mitral repair surgery are extremely low. The 

American Society of Thoracic Surgery Database collected data from more than 15,000 

patients who underwent isolated mitral valve surgery from 2001 to 2011. According to the 

database, hospital mortality is below 2% for repair, compared to 4-10% for valve replacement 

(55). Some authors emphasize the impact of the volume of interventions on mortality, 

indicating a mortality of 3% in low-volume centers as compared to 1% in high-volume 

centers (54).  

Major neurological events occur in 1% of cases (64).  Mitral repair also reduces morbidity if 

compared to mitral valve replacement (reduced incidence of endocarditis, thromboembolic 

events and bleeding associated with chronic anticoagulant therapy needed for mechanical 

prostheses). On long-term, quality of life in patients undergoing mitral repair is comparable 

to that of the general population (65).  

On the other hand, in elderly patients with comorbidities the operative risk increases (55), 

the chances of repair decrease (25) and the quality of life does not improve significantly (66). 

 

2.4.4 Surgical treatment of functional MR 

The indications for FMR are still debated.  

The indication for treatment of stand-alone FMR is not supported by general consensus, while 

it is well accepted that patients with indication to surgical myocardial revascularization 

(CABG) with concomitant moderate-to-severe functional ischemic mitral regurgitation 

(IMR) should also undergo correction of MR (67-70). 

Before choosing a combined procedure (CABG + IMR correction), the ratio between heart 

failure progression due to IMR on one hand and the increased surgical risk of concomitant  

mitral valve surgery on the other should be carefully evaluated. The perioperative mortality 

risk of a combined procedure has been reported to be 6-15% compared to 3-5% of isolated 

CABG (67,68,71-75). The latest evidence recommends early treatment, since the excessive 

length of heart failure history before corrective surgery inversely correlates with the 

likelihood of reverse ventricular remodeling (76). 

Before the introduction of undersized annuloplasty, mitral replacement with biological or 

mechanical prostheses was the procedure of choice in patients with functional MR. If 

performed with removal of subvalvular apparatus this intervention could cause a sudden fall 
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of postoperative ventricular function (77), whereas preservation of such apparatus has been 

shown to preserve it (78). 

Bolling first reported the idea to restore leaflet coaptation in functional MR by the 

implantation of an undersized annuloplasty ring (79,80). The rationale of undersized 

annuloplasty is to reduce the septo-lateral dimension of the mitral valve; MAS associated 

with CABG is the most common procedure performed to correct this condition.  

Despite there are no randomized trials comparing annuloplasty to replacement, two 

retrospective studies demonstrated the efficacy of both treatments in eliminating MR in the 

early postoperative phase (68,69). Mortality rate is lower in mitral repair (68,69). However, 

in high-risk patients Gillinov showed similar 5-year survival in patients treated with repair 

or replacement (68). Despite annuloplasty does not treat the cause of MR, it is a simple, 

reproducible and effective technique for eliminating regurgitation (75,81,82). The current 

opinion is that the undersized annuloplasty is associated with lower mortality and is therefore 

preferable than replacement (72). Appropriate annular size reduction is fundamental to 

efficiently enhance coaptation(83). On the other hand, excessive ring reduction has been 

associated with development of functional mitral valve stenosis (84). Annuloplasty can be 

performed with various types of ring (rigid, semi-rigid or flexible, complete or incomplete), 

although an objective evidence of the superiority of a model over another has never been 

reported (83,85). Currently, specific anatomically-designed rings are available. The peculiar 

tridimensional structure of these devices may reduce the distance between papillary muscles 

(e.g. Geoform (86), Edwards LifeSciences, Irvine, CA, USA) or correct the asymmetric 

tethering (eg Carpentier-McCarthy-Adams (87) IMR ETlogix, Edwards LifeSciences, Irvine, 

CA, USA). 

Although the edge-to-edge technique in association with a ring has shown to improve 

durability and efficacy of annuloplasty alone (88,89), literature results are conflicting(90). 

Indeed, while some authors described a rate of IMR recurrence after surgery of 30% at 1 year 

(91), others have shown the edge-to-edge technique to be more effective than isolated 

annuloplasty in terms of clinical outcomes and hemodynamic reverse remodeling (92). On 

the other hand, the efficacy of the surgical edge-to-edge technique without annuloplasty for 

the treatment of functional MR is still debated(93-95). 

Indeed, data on surgical outcomes following isolated annuloplasty are also conflicting.  

Different studies showed a high rate of recurrence or persistence of IMR after undersized 

annuloplasty. According to a few series, 6 months after the procedure up to 15-30% of 

patients may have residual or recurrent moderate to severe MR(83,96,97). 

According to other authors the recurrence of moderate to severe regurgitation may be as high 

as 70% after 5 years (96). The reason for this failure may be that annuloplasty does not reduce 

the tethering forces (83,96). On the contrary, posterior leaflet tethering is increased in some 

patients after annuloplasty. Another factor potentially related to recurrent MR is the 

persistence of moderate residual MR immediately after the intervention. In this case, 

progressive remodeling and ventricular dilation could induce increasing degree of MR (96). 

The presence of persistent or recurrent regurgitation decreases event-free survival at 3 

years.The 30-day mortality of undersized annuloplasty in FMR is high, about 6-15% 

(67,68,71-75). The post-operative recovery is long, and extended length of stay is frequently 

reported. In patients with  significant ventricular dilatation, long-term mortality increases and 

there is no reverse remodeling despite the absence of MR (75). The baseline ventricular size 
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represents one of the predictors of reverse remodeling (81). An end-diastolic diameter >65 

mm or an end-systolic diameter over 51 mm inversely correlates with reverse remodeling. 

Due to high mortality at short and long term, long length of hospital stay, high percentage of 

residual MR and reduced chance of reverse remodeling, the indication of this intervention 

should be carefully evaluated in elderly patients with comorbidities. Moreover, there are no 

studies showing an improvement in the quality of life in these patients.  

 
 

2.5 MitraClip Treatment 

MitraClip is a device developed by Evalve and acquired by Abbott Vascular (figure 7), which 

reproduces the  edge-to-edge surgical technique introduced into clinical practice by Alfieri 

(60,88,89,98,99). The surgical technique consists in suturing the free margins of both mitral 

leaflets at the origin of regurgitation, under direct vision with extracorporeal circulation and 

cardioplegic arrest. In the case of percutaneous treatment, the leaflets are joined by applying 

a clip under echocardiograpy guidance  on the  beating heart (figure 8).  

Compared to the surgical edge-to-edge procedure, the percutaneous MitraClip implant offers 

the advantage of a reduced trauma. Of note, it also allows real time assessment of the 

hemodynamic effects of the clip implant by online echocardiography. In case the result is 

suboptimal, the clip can be repositioned or additional clips  can be implanted.  

The edge-to-edge surgical experience has proven to be effective and versatile. Versatility is 

a characteristic retained also by the percutaneous device. In fact, MitraClip implant can be 

performed eather in degenerative or functional MR .  

The percutaneous technique was introduced in 2003 (100) and, up to now, more than 7000 

patients have been treated with this device all over the world. The majority of cases has been 

performed in Europe. Moreover, MitraClip therapy has been evaluated in several tria ls and 

registries. 

The EVEREST study (Endovascular Valve Edge-to-edge REpair of mitral regurgitation 

STudy) comprises a series of trials (101-115), including the first randomized controlled trial 

in which the percutaneous approach was compared to surgical treatment in selected patients 

with MR (mainly with  degenerative etiology). The study results showed that after one year 

surgery is superior to percutaneous treatment in terms of efficacy (measured as freedom from 

recurrence of MR and survival), whereas the percutaneous strategy was associated with 

reduced blood transfusions rates (102).   In a post-hoc analysis, the MitraClip therapy has 

proven to be non inferior to surgery in terms of effectiveness in three subgroups of patients: 

patients older than 70 years, those with left ventricular dysfunction and  those with functional 

MR.  

The value of the randomized cohort of EVEREST is limited because it involved only operable 

patients affected mainly by  degenerative MR. This subset of patients does not correspond to 

the subjects currently undergoing MitraClip treatment in clinical practice, who in most cases 

have functional MR, are elderly and mostly inoperable or at high surgical risk. Furthermore, 

the study started when the technical experience was in a very early stage and the results were 

strongly influenced by the learning curve; moreover, the results of the surgical cohort were 

suboptimal, with in-hospital mortality approaching 6%, a value that compares unfavourably 
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with the hospital mortality of 1.2% for this type of intervention reported in the STS database. 

Despite important limitations further outlined below, the EVEREST randomized controlled 

trial is an important milestone in the field of percutaneous treatment of MR. First of all, this 

is the first study that has adjudicated both surgical and percutaneous outcomes from an 

independent  core-lab. Secondly, since the EVEREST is the first core-lab study on MitraClip 

therapy, three-year durability data are available (figure 9). They demonstrated that the degree 

of MR reduction obtained one year after the procedure remains stable over time (Feldman, 

ACC 2012, Chicago personal communication). At landmark analysis, it became evident that 

the eventual failure of the procedure occurs mainly in the first 6 months after implantation. 

After this time, patients who require surgical revision after MitraClip are rare and their 

number is not significantly different from that observed in the cohort randomized to surgical 

treatment. These data are crucial as they suggest two conclusions. First, failure of the 

percutaneous treatment occurs in the first few months after implantation and is potentially 

preventable with better patient selection and improved implantation technique.  Second, in 

patients with acceptable one-year result, the hemodynamic benefit of the procedure appears 

to be stable over time. The durability of the MitraClip was questioned because of previous 

experiences with the surgical edge-to-edge approach. Indeed, absence of an annuloplasty 

system has been associated with a lower durability of the repair. Despite convincing surgical 

data about better results of concomitant edge-to-edge and annuloplasty, EVEREST data 

suggest that the absence of annuloplasty is not associated with reduced durability.  

The EVEREST study has limitations that should be taken into account. Indeed, treated 

patients were quite healthy, with a low mean age and good EF. These patients do not represent 

the population of patients currently undergoing MitraClip in the real world. Indeed, most of 

them are elderly, with comorbidities and decreased left ventricular function. Moreover, in 

the majority of cases, the MitraClip is used in functional rather than in degenerative mitral 

valve disease.  Another limitation of the EVEREST randomized trial is that the surgical 

outcomes were worse than expected and there was a high rate of replacement over repair. 

This may be due to several factors, including surgical experience of the participating centers 

and clinical characteristics of the patients enrolled in the study. Due to these limitations, 

additional controlled randomized trials focusing on the current indications for MitraClip 

therapy are needed. 

To fill the gap between the evidence from the randomized trial and that emerging from 

current practice, unbiased analysis of real-world post-market registries could provide 

preliminary information. 

The  high risk registry (HRR) enrolled patients who had clinical or anatomical exclusion 

criteria for the MitraClip arm of the EVEREST randomized trial. The outcomes were 

compared with a control group represented by patients who were not treated because of 

anatomical contraindications to the implant. Compared to the control group, the 30-day 

mortality of patients treated with MitraClip was similar, while the survival at 1 year of 

follow-up was higher (although without statistically significant difference, figure 10)(116) 

The HRR is the first study that demonstrated a prognostic benefit in high-risk patients treated 

with the MitraClip. Moreover,, it is noteworthy that it showed a benefit in terms of health 

economics: the group of patients treated with the MitraClip showed a decreased number of 

hospitalizations (reduced by a factor of 55% as compared to the year before implantation) 

with a documented benefit observed in both the degenerative and functional MR groups 

(figure 11). Unfortunatly, in this registry the comparator group was inadequate due to the 
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fact that more than 50% of comparative patients presented problems of screening. In addition, 

risk assessement was augmented by less rigourous “up assignement” (117) 

The ACCESS-EU registry is a prospective, observational, multicenter post-market trial. The 

registry collected data from 567 patients treated in 14 high-volume centers in Europe. The 

study had two phases: phase I completed  the enrollment on April 2011 and phase II was 

initiated in September 2011 and finished in 2012. The main difference between the two 

phases is that in phase II ultrasound data were evaluated by a single core lab, while in phase 

I outcomes were adjudicated by individual centers.  

The ACCESS registry offers a snapshot of  the characteristics of patients who currently 

undergo the procedure in the real word: mainly elderly patients with comorbidities, high 

surgical risk and a high prevalence of functional mitral regurgitation (figure 12). The mean 

age of patients was 74 ± 10 years, with a prevalence of male gender (64%). The patients had 

several comorbidities, with an average surgical risk of 23 ± 18 % estimated by the logistic 

EuroSCORE. The etiology of MR was functional in 77% of patients, equally distributed 

between idiopathic and post-ischemic forms. The majority of patients were severely 

symptomatic (NYHA class III-IV in 85% of cases) and an ejection fraction less than 40% 

was present in 53% of them. Procedural success rate was 99.6%, with only 2 patients out of 

566 in whom it was not possible to implant a clip. In 60% of cases, a single clip was deployed 

(340 patients), in 37% two clips (208 patients) and in 3% (16 patients) three or four clips. 

The mean procedural time was 117 ± 69 minutes. The mean lengh of stay in ICU was 2.5 ± 

6.5 days and the overall mean hospitalization was 7.7 ± 8.2 days. Mortality at 30 days was 

3.4%. This mortality rate is notable low, especially if we consider that the majority of patients 

were at high surgical risk and affected by MR secondary to chronic heart failure. There were 

the following in-hospital adverse events: stroke (4 patients, 0.7%), acute myocardial 

infarction (4 patients, 0.7%), renal failure (24 patients, 4.2%), respiratory insufficiency (4 

patients, 0.7%), cardiac arrest requiring resuscitation (10 patients, 1.8%), cardiac tamponade 

(6 patients, 1.1%) and bleeding (21 patients, 3.7%). In 80% of the cases, patients were 

discharged home, with no need of rehabilitative or home care.  

At one year, there were no cases of embolization of the clip, while in 27 (4.8%) cases there 

was a partial clip detachment (single leaflet attachment, SLA). In 10 of these cases, SLA was 

treated with the implantation of an additional clip. Thirty-six (6.3%) patients with recurrent 

MR required surgery within 12 months after the procedure, while 19 (3.4%) required a second 

MitraClip procedure. At 12 months, the survival rate was 82% and 79% of patients showed 

residual MR less than or equal to 2+ (figure 13). Although this degree of reduction is lower 

than that observed after surgical repair, the persistence of a MR grade less than or equal to 

mild to moderate could be a reasonable therapeutic target in patients at high surgical risk. 

Obviously, this should not be an acceptable target for low-risk patients, for whom surgery 

remains the first choice.  

In addition to the efficacy in reducing regurgitation, the ACCESS registry demonstrated  

remarkable clinical effictiveness: one year after the procedure, 71% of patients are in NYHA 

functional class I or II (figure 14). At one year from the index procedure, most patients have 

an improvement in quality of life (with a mean reduction of Minnesota Living with Heart 

Failure Questionnaire of -13.5±20.5 points,  from 41 to 28) and a gain in functional capacity 

(mean increase of 59±120 meters from baseline at the six-minute walking test).  
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In conclusion, the ACCESS registry showed that patients currently treated in Europe are 

different from those originally enrolled in the EVEREST study: they are older, with more 

comorbidities, and more frequently their MR has a functional etiology. Despite the risk 

profile of these patients is higher as compared to the EVEREST trial population, the 

procedure remains safe and effective, with satisfactory results 6 months after treatment. 

Although the ACCESS-EU results currently available are limited to one year of follow-up, 

we know from the EVEREST II trial that the hemodynamic results obtained at 6 months  

remain stable over time (up to 3 years after the procedure), since the risk of failure tends to 

run out within 6 months from implantation. Undoubtedly, the data from the registry are 

insufficient to fully assess the exact clinical role of the procedure. However, randomized 

trials in which the MitraClip will be compared to standard medical therapy has began 

enrollment in 2013 and will increase our knowledge regarding this issue.  

 

2.6 Study Patient selection Mitraclip Treatment 

 

2.6.1 Clinical Guidelines 

The recent guidelines of the European Society of Cardiology consider the MitraClip as a 

potential therapeutic intervention in selected patients affected by severe symptomatic mitral 

regurgitation in case they are at high surgical risk or inoperable (118). The class assigned to 

this indication is IIb (evidence C), due to the lack of results from adequate randomized trials 

designed to guide treatment decisions in the real world. Compared to the reccommendations 

for surgical treatment in degenerative MR, the role of MitraClip in these patients is confined 

to very high risk patients otherwise inoperable. In the case of isolated FMR, MitraClip has 

received the same reccomendation level and class of surgery. Registries and observational 

data have shown that the MitraClip implantation is effective in about 70-80% of patients, 

with limited periprocedural risk, certainly lower than that of surgery, expecially in elderly 

patients with comorbidities or severe left ventricular dysfunction.  

The screening selection process for Mitraclip implantation has to be reserved to expert 

centers owning an integrated multidisciplinary structure (Heart Team) including 

interventional cardiologists, cardiac surgeons, echocardiographists, anesthesiologists and 

heart failure specialists. The presence of surgeons in the decision-making process is essential 

to characterize the individual risk and to evaluate alternative therapeutic strategies, in the 

case of either functional or degenerative MR. The centers performing the MitraClip 

intervention must also have experience in treating patients with heart failure and have to be 

in connection with a regional hospital network (experienced with heart failure treatment) in 

order to monitor medical therapy and follow-up of patients implanted. The integration and 

coordination between hospital and territory is essential particularly for the treatment of 

patients at higher risk. 

In the decision flow-chart, we identify three fundamental sequential steps: the indication for 

treatment of MR, the evaluation of surgical risk and the feasibility of the transcatheter 

procedure. All these steps are extremely critical and require specific experience and a multi -

disciplinary approach to provide a decision free from biases and to offer a patient -

individualized therapy option. 
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Specifically, since in low-risk patients surgical repair intervention is known to be associated 

with a favorable prognostic impact (in degenerative pathology), it remains the treatment of 

choice in the majority of patients. 

Based on the available data, and in view of the limited experience which may underestimate 

potential downsides, the current indications for MitraClip therapy should be limited to the 

treatment of symptomatic patients with MR refractory to medical therapy and deemed at high 

surgical risk or inoperable by surgeons proficient in mitral valve surgery and working in 

istitutions with a high-volume mitral surgical programs. These indications are in agreement 

with those outlined in the recent European Society of Cardiology guidelines (47,119) 

In selected candidates, the MitraClip procedure appears to be associated with an 

improvement of life quality, a chance for reverse left ventricular remodeling, an increase of  

functional capacity and a reduction of hospitalizations. Therefore, MitraClip therapy may 

play a significant role in the field of non-pharmacological therapy of heart failure and mitral 

valve disease.  
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3 CLINICAL STUDY DESIGN & METHODOLOGY 

3.1 Clinical Study Overview 

Single arm, multi-center, retrospective and prospective study collecting clinical and health 

economic data from patients undergone/undergoing  treatment with the MitraClip® in 

Hospitals linked to the GISE registry. Patients are selected upon clinical conditions and 

severity of MR.  

 

3.2 Study Objectives 

To collect real world data in order to further evaluate safety and efficacy of MitraClip®. A 

dedicated web-based CRF will be constructed including demographic, clinical and outcome 

data. A section on health economics information (resource consumption in hospital and in 

the year after the procedure) will be added to the clinical evaluation. 

 

3.3 Study Endpoints 

Safety endpoints: collection of safety data (MACCE and mortality) at 30days from the index 

procedure. 

Efficacy endpoints:  

o collection of early (<30d) efficacy: reduction of MR, device  success, 

procedural resource utilization (refer to the CRF).  

o collection of long-term (6m, 1y) efficacy data including survival, freedom 
from recurrent MR, and other health economic data (refer to the CRF) 

 

3.3.1 Safety and Efficacy Data Analysis 

The safety and efficacy endpoints of the transcatheter procedures will be assessed by 

monitoring the patient’s clinical status accordingly to the clinical investigational plan and by 

recording the echocardiographic parameters. Safety assessments will consist of recording of 

all adverse events, and regular monitoring of hematology and blood chemistry parameters 

and vital signs. These parameters are evaluated during the patient’s follow-up visits.  

Follow-up analysis will include both safety and efficacy analyses mentioned above, at each 

of the post-procedure intervals. Overall mortality rate will be determined at the end of the 

study. 

 

3.4 Study Design 

Giotto is an observational, multicenter retrospective/prospective  study aimed to collect data 

on the Mitraclip treatment in the real world clinical environment.  The study will involve all 
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the sites where the Mitraclip treatment is included in the standard practice and meeting the 

eligibility criteria detailed in section 3.7. 

 

3.5 The MitraClip System® 

3.5.1 Intended Use 

The MitraClip® System is intended for reconstruction of the insufficient mitral valve through 

tissue approximation. 

3.5.2 General Description 

The MitraClip system consists of two parts: 1) the Clip Delivery System and 2) the Steerable 

Guide Catheter. 

The Clip Delivery System consists of three major components: 1) the Delivery Catheter 2) 

the Steerable Sleeve and 3) the MitraClip device. The Clip Delivery System is introduced 

into the body through a Steerable Guide Catheter which includes a dilator. The Clip Delivery 

System and Steerable Guide Catheter constitute the MitraClip® System. 

The Clip Delivery System is used to advance and manipulate the implantable MitraClip® 

device for proper positioning and placement on the mitral valve leaflets. The system is 

designed to deploy the implant in a way that requires multiple steps to ensure safe delivery 

of the device. 

The MitraClip® device is a single sized, percutaneously implanted mechanical Clip. The 

MitraClip® device grasps and coapts the mitral valve leaflets resulting in fixed approximation 

of the mitral leaflets throughout the cardiac cycle. The MitraClip® device is placed without 

the need for arresting the heart or cardiopulmonary bypass. The implantable MitraClip® 

device is fabricated with metal alloys and polyester fabric (Clip cover) that are commonly 

used in cardiovascular implants. 

The MitraClip® device arms can be adjusted to any position from fully opened, fully inverted 

and fully closed. These positions are designed to allow the MitraClip® device to grasp and 

approximate the leaflets of the mitral valve using the controls on the delivery catheter handle. 

The MitraClip® device can be locked and unlocked and repeatedly opened and closed. The 

Gripper can be raised or lowered repeatedly. 

The procedure is performed in the cardiac catheterization laboratory with echocardiographic 

and fluoroscopic guidance while the patient is under general anesthesia. To access the left 

heart, standard transseptal catheterization is performed by the interventional cardiologist. 

The Guide Catheter is then percutaneously inserted into the femoral vein. The Delivery 

Catheter is then inserted into the Guide and the Clip is positioned above the mitral valve. 

Manipulation of the steering mechanism on the handles of the Guide and Delivery Catheter 

positions the Clip on the mitral valve. The Clip is actuated (i.e., opened and closed, locked, 

deployed) through manipulation of levers on the handle of the Delivery Catheter. 

For further information and details, please refer to the device Instructions For Use.  
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3.6 Risk Benefit Analysis 

Giotto study meets the definition no sponsor observational clinical trial. Participation in this 

style of clinical study represents no additional risk and carries no additional benefit to the 

subjects who decide to participate. Risks associated with Mitraclip treatment are detailed 

within the Mitraclip Instructions For Use. The subjects will be enrolled after being selected 

by the site for the Mitraclip treatment as per clinical standard practice. Patients   would be 

exposed to these risks regardless of whether they participate in this study. 

 

3.7 Site Selection Criteria 

The selection criteria for the participating sites are as follows: 

 Sites will be linked to the GISE network. 

 Sites have the Mitraclip treatment as clinical standard procedure  

 Sites must have adequate facilities and equipment to treat and evaluate the 
subjects according to the existing guideline and Mitraclip IFU and staff with 
adequate experience, in the Mitraclip device implantation technique.  

 The Principal Investigator must understand and agree to this Protocol  and 
accept Investigator responsibility 

 Principal Investigator agrees to obtain the approval from the site EC to 
conduct the Giotto study.  

 

3.8 Patient Screening and Enrollment 

Any subject who already received or deemed suitable and selected by the site to receive 

the Mitraclip treatment, in accordance with all applicable device Instructions For Use, 

should be considered for entry into this study. 

 

Eligibility will be documented on the inclusion/exclusion criteria sheet.   Subjects who 

meet the eligibility criteria and  have signed and dated the Informed Consent Form and 

actually undergone / undergo  a Mitraclip  implant procedure are considered enrolled in 

the study. 

The date the subject signed the informed consent form must be documented in the 

subject's medical record. Eligibility will be decided by the site co-PIs.  

 

3.8.1 Inclusion Criteria 

A subject may be enrolled in the study if all of the following general inclusion criteria are met, 

and no exclusion criteria  are met:  
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1. Patients who are eligible for Mitraclip device according to current national and 
international guidelines (and their future revisions) and per investigator 
evaluation; 

2. Patients who are willing and capable of providing informed consent, 
participating in all Follow-ups associated with this clinical investigation at an 
approved clinical investigational center; 

 

More specifically patients inclusion criteria are in line with the indications for use detailed in 

the IFU in particular, patients have to meet the following inclusions criteria 

1. Symptomatic severe (4+) MR, or 3+ MR and NYHA > II 

2. Mitral valve anatomy should be suitable for  MitraClip  

3. Signed (by subject or legal representative) and dated approved subject informed 

consent form prior to any study related data collection 

 

3.8.2 Exclusion Criteria 

The patients exclusions criteria are as follows: 

1. Valve anatomy is unsuitable for MitraClip therapy as per the indication in the 

Mitraclip IFU 

2. Currently participating in the study of an investigational drug or device 

3. The subject is unable or not willing to complete follow-up visits and 

examination for the duration of the study. 

 

3.8.3 Informed Consent 

The Clinical Investigator will obtain the standard informed consent to undergo a Mitraclip 

treatment Procedure in line with the hospital's standard practice.  In addition, written 

informed consent and Authorization to Use and Disclose Health Information must be 

obtained from a potential subject after the patient has been identified as a suitable  candidate 

for the Mitraclip treatment according to the standard clinical practice of the site or after the 

Mitraclip Procedure, in case of retrospective patients.  

This consent must be obtained for each subject in advance of any entries being made onto 

the eCRF (electronic case report forni). Failure to comply with this consenting process may 

result in exclusion of the Clinical Investigator from the study.  

The subject (or the subject’s legal representative) must sign the Ethical Committee  approved 

informed consent prior to enrollment. Failure to provide informed consent renders the subject 

ineligible for the study. If all Inclusion criteria are met and no Exclusion criteria are present, 
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informed consent is documented. Once the informed consent will be signed, a new record in 

the electronic CRF will be generated and a new patient ID number will be assigned.  

 

3.8.4 Enrolment 

Any subject deemed suitable to receive a Mitraclip system, in accordance with applicable 

Mitraclip Instructions for Use, should be considered for entry into this study. 

The Clinical Investigator must exclude any subjects with existing conditions that would 

compromise their participation and follow-up in this study. 

 

3.8.5 Patient Withdrawal 

The Principal Investigators should discuss reasons for study withdrawal with the patient. 

All study patients may be withdrawn from the study by willingness of the patient or 

physician judgment at any time, accordingly to the terms specified in the Informed 

Consent. Should a subject withdraw or is withdrawn, every effort must be made to 

complete and report the observations as thoroughly as possible. It should be understood 

that an excessive rate of withdrawals could render the study difficult to interpret. Hence, 

unnecessary withdrawal of subjects should be avoided. Patients who withdraw or are 

withdrawn from the study should: 

 Have the reason(s) for their withdrawal recorded; 

 Be seen by an investigator and all final assessments should be performed and 
recorded; 

 Be asked about the presence of any AEs. If an ongoing AE is present, the 
patient should be followed up until satisfactory clinical resolution of the event 
is achieved; 

 In the event of pregnancy, the subject should be monitored until conclusion of 
the pregnancy and the outcome of pregnancy reported to the CCPIs monitor.  

 

In either event, the Clinical Investigator will clearly and promptly document the date and 

reason(s) for the subject' s withdrawal from this study within e-CRF. 

 

3.9 Adverse Event Reporting 

Adverse Events reporting will be managed according to the existing regulation on Medical 

Devices  Clinical trials and to the GISE Internal Procedures    

Please see in Annex I the rules for the Adverse Events Reporting and forms. 
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The procedure  provides guidance on the types of events that should be recorded in the e-

CRF system and  the classification of the events.  In addition the procedure provides 

indications on events reportability with particular reference to those which require immediate 

reporting to GISE. 

Where applicable, it is the Clinical Investigator's responsibility to inform the ethics 

committee of any adverse events related to the device, and all unexpected study related 

serious adverse events. 
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3.10 Study Procedures and Follow-Up Visits 

The study follow-up visits and related procedures are summarized in the Table below.  

Table 1: Schedule of  Study Procedures and Follow-Up Visits 

Procedure Baseline Procedure Discharge 30 

days 

6 

months 

12 

months 

and 

following 

annual 

FU up to 

5 years 

Visit Number 1 2 3 4 5 6 

Range 

Up to -

30 

days 

0 0 
+/- 5  

days 
+/-14 

days 

+/-14 

days 

Subject Enrollment 

Log 
X      

Inclusion/Exclusion X      

Informed Consent X      

Demographics X      

Medical History X      

Physical exam and 

vital signs 
X  X X X X 

Blood Tests X  X X X X 

Adverse Events X X X X X X 

Cardiac Medication 

Profile 
X  X X X X 

12-Lead ECG 

(within 24 hours of 

procedure) 

X  X X X X 
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Procedure Baseline Procedure Discharge 30 

days 

6 

months 

12 

months 

and 

following 

annual 

FU up to 

5 years 

Mitral 

Regurgitation 

Assessment by 

TTE 

X  X X X X 

Mitral 

Regurgitation 

Assessment by 

TEE 

X X     

X ray  X X    

NYHA Functional 

Class 
X   X X X 

Mitral 

Regurgitation 

Treatment 

 X     

QoL Measures X   X X X 

 

3.10.1 Visit 1: Baseline 

Participants will be recruited from the Investigators’ patient population undergoing Mitraclip 

Treatment. The investigators will obtain signed patient’s informed consent prior to enrolling 

the patient into the study. 

Within seven (7) days of the procedure, all patients must have a history, brief physical exam 

including vital signs and documentation of concomitant medications, complete blood count 

(CBC), plasma free hemoglobin, blood urea nitrogen (BUN), serum creatinine, creatine 

kinase (CK) and CK-MB, 12-lead ECG (ECG should be done within 24 hours prior to the 

procedure) and an assessment of NYHA functional status. A serum pregnancy test for 

females with childbearing potential must be completed within seven days prior to the 

procedure. In addition, within 30 days of the procedure, all patients must undergo a Baseline 

transthoracic echocardiogram (TTE). Patients usually require a transesophageal (TEE) 

echocardiogram be performed prior to treatment to confirm the patient’s eligibility for 

enrollment into the study regarding the presence of intracardiac mass, thrombus or 

vegetation. This echocardiogram should be performed within 3 days of the procedure and 

may be performed on the day of the procedure immediately preceding initiation of the 
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treatment. Quality of Life measures will be collected including the following: six-minutes 

walking test  (6MWT), Minnesota Living with Heart Failure questionnarie (MLHFQ). .  

Baseline activated clotting time (ACT) will be determined following venous access for the 

endovascular procedure and following hospital standard practice for surgery. ACT and 

heparin administration (or alternative anticoagulation therapy) should be recorded 

throughout the procedure. Documentation of a final ACT level, before leaving the 

catheterization laboratory, is left to the Investigator’s discretion. All ACTs will be recorded 

in the medical record for source documentation purposes.  

 

3.10.2 Visit 2: Procedure 

The day of the surgery shall be considered Day 0 of the Trial. The procedures to be completed 

at this visit are: 

 Ensure that the patient informed consent has been signed, dated and filed.  

 Ensure that the patient continues to meet the qualifications to participate in 
the trial. 

 Record any adverse events during the procedure. 

 

3.10.3 MitraClip Procedure 

Patients will be prepared for the procedure as per the institution’s standard practice for an 

invasive percutaneous endovascular procedure and transesophageal echocardiography.  

Procedure need to be performed according to Existing guidelines, Mitraclip Instructions For 

Use and site standard practice. 

 

3.10.4 Visit 3: Hospital Discharge 

The patients should be monitored during the pre-hospital discharge period. All patients will 

receive standard post-procedure care as judged appropriate by the Principal Investigator.  

On the day of discharge from the hospital, the following information will be recorded:  

 Blood draws performed according to hospital standard practices.  

 12-Lead ECG per hospital standard practice  

 TTE Echocardiography  

 Brief physical exam including vital signs and documentation of 
concomitant medications 
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 Short-term anti-coagulation therapy, antibiotic therapy, and endocarditis 
prophylaxis per the protocol. Anti-coagulation therapy for surgical 
patients should follow hospital standard practice.  

 Documentation of medical procedures and events by referring physicians, 
including internists as well as cardiologists, family members, neighbors.  

 Any planned long absences from the area should be recorded to facilitate 
the continued ability to contact a study subject.  

 

3.10.5 Visit 4: 30 Day Follow-Up 

At 30 day from the procedure, the following information will be recorded:  

 TTE Echocardiography  

 Brief physical exam including vital signs and documentation of 
concomitant medications 

 Short-term anti-coagulation therapy, antibiotic therapy, and endocarditis 
prophylaxis per the protocol. Anti-coagulation therapy for surgical 
patients should follow hospital standard practice.  

 Documentation of medical procedures and events by referring physicians, 
including internists as well as cardiologists, family members, neighbors.  

 Any planned long absences from the area should be recorded to facilitate 
the continued ability to contact a study subject.  

 Quality of Life measures (6MWT, MLHFQ). 

 

3.10.6 Visit 5: 6 Month Follow-Up 

At the 6 month Follow-Up visit, , the following information will be recorded: 

 TTE Echocardiography  

 Brief physical exam including vital signs and documentation of 
concomitant medications 

 Short-term anti-coagulation therapy, antibiotic therapy, and endocarditis 
prophylaxis per the protocol. Anti-coagulation therapy for surgical 
patients should follow hospital standard practice.  

 Documentation of medical procedures and events by referring physicians, 
including internists as well as cardiologists, family members, neighbors.  
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 Any planned long absences from the area should be recorded to facilitate 
the continued ability to contact a study subject.  

 Quality of Life measures (6MWT, MLHFQ). 

 

3.10.7 Visit 6 and following yearly FU: 12 Month Follow-Up 

At the 12 month Follow-Up visit, the following information will be recorded: 

 Blood draws performed according to hospital standard practices.  

 12-Lead ECG per hospital standard practice  

 TTE Echocardiography  

 Brief physical exam including vital signs and documentation of 
concomitant medications 

 Short-term anti-coagulation therapy, antibiotic therapy, and endocarditis 
prophylaxis per the protocol. Anti-coagulation therapy for surgical 
patients should follow hospital standard practice.  

 Documentation of medical procedures and events by referring physicians, 
including internists as well as cardiologists, family members, neighbors.  

 Any planned long absences from the area should be recorded to facilitate 
the continued ability to contact a study subject.  

 Quality of Life measures (6MWT, MLHFQ). 

 

3.11 Statistics and Data Management 

Statistical Overview 

The data will be reviewed by a Data Safety and Monitoring Board.  

The  Data Safety and Monitoring Board will be also responsible for: 

• Determining whether information collected are sufficient to address the objectives  

• Recommending modifications to the statistical analysis plan to address additional 

research questions based on review of the data  

9.2 Analysis Population 

All patients who are successfully registered will be included in the analysis.  
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9.3 Sample Size Calculations and Assumptions 

Being this an observational registry aiming at quantifying effect estimates without direct 

comparisons to literature benchmarks,  we proceeded without a formal power analysis. 

As the main analysis is a pooled analysis of all included patients, an overall and 

comprehensive analysis is planned as the primary analytical approach to reflect real-

world patients and practice.  

.9.4 Statistical Analyses 

Continuous endpoints will be summarized by presenting the total number of patients, 

mean, standard deviation, median, minimum, and maximum. Tabulation of categorical 

parameters will include counts and percentages. The outcomes will be summarized as 

both a discrete and a continuous variable using the method described above. Survival 

analysis will be performed with the Kaplan-Meier method. Statistical inference will be 

based on the computation of 95% confidence intervals using the adjusted Wald method. 

Additional analyses will involve key subgroups defined according to baseline and and 

procedural features, with statistical significance set at the 5% 2-tailed level. Specifically, 

Student t, Fisher exact, and log-rank tests will be used for such bivariate analyses, 

whereas multivariable linear regression, logistic regression, and Cox proportional hazard 

analyses will be used to adjust for confounders.  

3.12 Reports and Publications 

Interim reports will be prepared as deemed necessary throughout the course of this study. 

GISE will have the ownership of and full access to the full set of data. Every participating 

center will be owner and have access restricted to the patients enrolled in that specific center.  

 

3.13 Investigators Responsibilities 

Approving the protocol by signing the signature page, the Principal Investigator (PI) of the 

site is responsible of the correct implementation of the Clinical Protocol.  

PI will conduct the study in accordance with the Declaration of Helsinki, Good Clinical 

Practices, international harmonized standards for clinical investigation of medical devices 

(ISO 14155, Clinical investigation of medical devices for human subjects – Good Clinical 

Practice), and applicable laws and regulations. 

PI will ensure that all study personnel are appropriately trained prior to any study activities. 
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PI will be responsible to obtain the EC approval to conduct the Giotto Study. 

The PI will be responsible to obtain the Patient Informed Consent according to study 

procedures detailed in the specific paragraph and using the  most recent Ethics Committee 

approved Patient Information and Consent Form.  No patient data will be collected before 

the ICF signature 

The PI will be responsible to provide all the required data and reports, including  source 

document of study data contained patient’s medical records, in case of inspection  by the 

CCPIs or designee and any regulatory authorities. 

PI will be responsible of the research team qualification,  selection and training on the study 

procedures (Study Protocol).  PI is responsible to document the training or experience of the 

team. 

PI will be responsible for the maintenance of the confidentiality of enrolled subject data in 

accordance with the provisions of Law Decree nr 196, June 30th 2003 and following 

amendment, transposition of the EU Data Protection Directive 95/46/EC or locaL equivalent 

legislation. Data protection consent will be obtained from subjects as part of the informed 

consent process. 

 

3.14 Sponsor Responsibilities 

GISE, as study sponsor, will be responsible of access and maintenance of the electronic data 

capture system and for training to the sites. 

GISE will be responsible for the maintenance of the confidentiality of subject data in 

accordance with the provisions of Law Decree nr 196, June 30th 2003 and following 

amendment, transposition of the EU Data Protection Directive 95/46/EC or local equivalent 

legislation. Data protection consent will be obtained from subjects as part of the informed 

consent process. 

 

3.15 Research Ethics Committee Approval 

If required by the Local Ethics Committee, study approval need to be obtained before any 

patient is enrolled in the Giotto Study. 

In case of absence of a requirement for such Ethics Committee review and approval the local 

PI will provide to Gise  documented evidence in order to obtain authorization to start the 

study at the site and access to the e-CRF system. 

Prior to the initiation of this clinical study, the Clinical Investigator must submit the Giotto 

Clinical Study Protocol  and any other documents as may be required to the Competent Local 

Research Ethics Committee for review and approval. The Committee will be requested to 

provide a letter documenting approval of this clinical study, in conformity to the existing 

regulation.  
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Any significant study amendment must be notified to the Research Ethics Committees 

approving the original clinical investigation plan. Where appropriate, the Co-ordinating 

Clinical Investigator must notify the Multi Research Ethics Committee of the discovery of 

any adverse events relating to the device and unexpected study related serious adverse events. 

The Principal Clinical Investigator must notify the Local Research Ethics Committee adverse 

events in conformity to the Procedures detailed in the Annex I and to the local EC 

requirements. 

 

3.16 Good Clinical Practices 

This study will be conducted in accordance with the principles of ISO 14155:2011, Clinical 

investigation of medical devices for human subjects -- Good clinical Practice. 

This study will be conducted in accordance with the relevant articles of the latest version of 

the Declaration of Helsinki. 

 

3.16.1 Clinical Study Amendments 

Any Significant study amendment will be notified, if required, to the Ethics Committees of 

the sites participating to the Study.  If it was necessary to obtain Ethics Committee approval 

in advance of the start of the study, the Research Ethics Committee will be informed or be 

requested to approve any amendments in accordance with their procedures.  

 

3.17 Financial Agreement 

No personal payments will be made to any of the Clinical Investigators or study teams. Costs of 

the Study will be covered by GISE, as study sponsor.  No financial agreement will be made with 

the clinical site due to the no profit feature of the Study.   

 

3.18 Clinical Study Termination 

In case of early termination will be  necessary, the procedures will defined on an individual study 

site basis after review and consultation by both parties and local EC, if required. In terminating 

the clinical study or an individual site, GISE and the Clinical Investigator will guarantee an 

appropriate consideration to the protection of the subject's interests.  All the documentation will 

be archived according to the existing regulation and any bodies who have approved the study 

(e.g. research ethics committees) will be informed as per local requirements. 

 

4 Confidentiality and Study Data Protection 

All information and data concerning subjects or their participation in this trial will be considered 

confidential. 
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All data used in the analysis and reporting of this evaluation will not bear identifiable reference 

to the subjects.  

The investigator must ensure that the subject’s anonymity will be maintained and that the 

confidentiality of records and documents that could identify subjects will be protected, respecting 

the privacy of and confidentiality rules in accordance with applicable regulatory requirements.  

 Subjects must be identified only by their assigned study number and initial on all 
CRFs and other records and documents. 

 The investigator will keep a Patient Identification List with complete 
identification information (name, address, contact number, IC#) on each subject.  

The subject should also be informed about the use of his/her health information collected during 

the study (study data). 

 

5 Study Documentation and Record Archiving 

The investigators must maintain adequate and accurate records to document the conduct of the 

study and substantiate the study data. These documents include those required by applicable  

regulations, and the patients’ source documents, as described below.  

 

5.1.1 Regulatory Documents 

Regulatory documents are those documents that individually and collectively permit evaluation 

of the study compliance with applicable regulations and the quality of the data produced. These 

documents include: 

 Signed protocol and amendments 

 Sample e-CRFs 

 EC Approval letter, including a dated list of EC membership and members’ 
affiliation 

 Informed consent form 

 CV of investigator and co-investigator(s) 

 Correspondences with EC  

 Interim reports to EC 

 Other appropriate documents in accordance with EC local Requirements and 
GCP guidelines 
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These documents will be filed in an Investigator Study File. This file shall be used to facilitate 

and ensure filing of all relevant regulatory documents during and after the study. The investigator 

will be responsible for keeping the Investigator’s Study File updated and ensuring that all 

required documents are filed.  

 

5.1.2 Source Data 

Source data are original hospital records, clinical charts, patient identification list/enrolment log, 

original laboratory report, memoranda, pharmacy dispensing records, recorded data from 

automated instruments, transcriptions certified after verification as being accurate, microfiches, 

photographic negatives, microfilm, magnetic or electronic media, x-rays, subject’s files, and 

records kept at pharmacy, at the laboratories and medico-technical departments involved in the 

study. The investigator must maintain source documents for each patient in the study. All 

information recorded on the e-CRFs must be traceable to these source documents. 

 

5.1.3 Retention of Study Documents 

The investigator shall arrange for the retention of all study documents and records, including 

subject records, e-CRFs, signed informed consent forms and the patient identification list for at 

least the number of years required by the local regulations after completion or discontinuation of 

the study.  GISE will retain the database records and the study documentation for at least 5 years 

after the end of the study. 

 

5.2 Case Report Form (e-CRF) 

 

5.2.1 Data Collection 

For the purpose of this study Gise will provide access to an electronic data capture system.   The 

electronic Capture System is compliant with existing national regulation in term of data 

protection, and clinical data compliance. 

Electronic CRF will be provided. Gise guarantees technical support dedicated to the users of e-

CRF, for any kind of problem or enquiry. All investigational centers must have a secure internet 

connection to comply with e-CRF requirements. The investigator must ensure that the clinical 

data required by the clinical investigation plan are carefully reported in the eCRF. He/she must 

also check that the data reported in the e-CRF correspond to those in the official files.  Data must 

be entered into e-CRFs in English by the designated site personnel as soon as possible after a 

subject visit, data manager will have access to data recorded.  

The investigator or his/her authorized designees will review the e-CRF for accuracy and 

completeness.  
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5.3 Study Monitoring 

Considering the observational feature of the Giotto, study the monitoring activity will be 

conducted only on remote basis. 

The data manager and monitors will verify on routinely base the patients e-CRF in order to verify 

missing data and/or inconsistencies.  In case of problems in the data the data manager will contact 

the PI requiring verification of the missing or inconsistent data. The data manager may require 

copy of the data source in order to verify the single data. In presence of multiple and unresolved 

data inconsistencies at the single site the Sponsor will evaluate the opportunity of monitoring 

visit to source data verification. 
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