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INTRODUCTION



INTRODUCTION

Aortic valve disease is one of the most common valve disorder leading to surgical
intervention world wide. Patients with severe aortic stenosis/aortic regurgitation have a
grave prognosis, with a mortality rate of 8-9% per year.[1, 2] With the onset of severe
symptoms the average life expectancy is three years; that for angina is five years, and for
syncope it is three years. The worst prognostic indicator is congestive heart failure, for
which the average life expectancy is less than two years.[3] Aortic valve replacement is a
class | indication in patients with severe AS/AR who present with symptoms or who
demonstrate signs of cardiac dysfunction, defined as resting left ventricular ejection
fraction (LVEF) of 50%or less according to American College of Cardiology/American
Heart Association and European Society of Cardiology guidelines. [4,5] Aortic valve
replacement improves hemodynamics [6] and the late survival rate is good .[7,8] In the
absence of complications, ventricular hypertrophy regresses and ventricular performance
improves.[9] The results of valve replacement in patients with aortic stenosis/ aortic
regurgitation with severe left ventricular dysfunction have not been defined, and its
effects on left ventricular function are not known. [10,11] Therefore, there is uncertainty
about the role of surgery in such patients. We propose to retrospectively evaluate the
effects of aortic valve replacement in patients with severe aortic stenosis/ regurgitation
with underlying severe LV dysfunction with respect to left ventricular function,
functional class, survival rate and mortality on long term. We hypothesize that aortic
valve replacement in patients with AS/AR with underlying severe LV dysfunction would

have beneficial effect in terms of functional class, left ventricular function.
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REVIEW OF LITERATURE

Heart valve disease is one of the most important cardiovascular diseases. The prevalence
varies with age, gender and different societies [12]. In the developing countries like
India, the burden of valvular heart disease (VHD) among adults is enormous. Among
VHD, Aortic stenosis is the most common type and its prevalence is projected to double
in next two decade [13]. There are various causes of aortic valve diseases including
rheumatic, degenerative, traumatic, congenital, and infectious heart diseases. Both aortic
stenosis and aortic regurgitation remains common in developing countries, because of

the increase in prevalence of rheumatic heart diseases [14].

Aortic valve diseases involving stenosis and regurgitation has an insidious onset and
progresses slowly. Symptoms of aortic stenosis usually develop gradually after an
asymptomatic latent period of 10-20 years. Thus in this patients underlying valvular
dysfunction may be present for years without symptoms, but functional deterioration is
often rapid once congestive heart failure, angina or syncope with effort is present™!. The
severity of aortic valvular diseases may not be easy to assess clinically. Medical therapy
doesn’t prevent the natural progression of the disease, but aortic valve replacement
improves survival and relieves symptoms. Left un-operated patients who eventually
become symptomatic, face a dismal prognosis of up to 50% mortality over 2 yrs™®.
Several agencies*”! recommend AVR in case of severe, symptomatic AS, with surgical
aortic valve replacement (SAVR) being the standard approach for patients with a low to

intermediate surgical risk.



Pathophysiology of aortic stenosis/aortic regurgitation
Aortic stenosis

Aortic stenosis can be considered as a continuum from aortic sclerosis to severe aortic
stenosis. Progression of stenosis is associated with increasing obstruction of blood flow
through the left ventricular outflow tract and occurs over many years™.Only 10% of
patients with aortic sclerosis advance to hemodynamically important aortic stenosis.15 In
aortic sclerosis, mild valve thickening or calcification affects normal leaflet motion®®,
With the progression of the disease, leaflets become thicker, calcific nodules develop,
and new blood vessels appear®. In aortic stenosis, calcium nodules located within the
layers of the leaflet bulge outward toward the aorta and extend to the sinuses of Valsalva,
causing restricted leaflet motion and obstruction of left ventricular outflow during
systole?®. Bicuspid aortic valve account for about half of all occurrences of aortic
stenosis®. Bicuspid aortic valve stenosis typically occurs at fifth to sixth decade than
does tricuspid valve stenosis which occurs at seventh to eighth decade. Calcific aortic
valve disease (CAVD) is the most common cause of aortic stenosis which was
previously considered a normal consequence of aging”®. CAVD is an active cellular
biological process characterized by alterations of the cells within the layers of the aortic
valve. Rheumatic heart disease another cause of aortic stenosis rarely nowadays because

of aggressive treatment of penicillin-sensitive streptococcal infections.

In aortic valve diseases, progresses the left ventricle encounters chronic resistance to
systolic ejection. The ventricle requires to generate a higher systolic pressure than the
opposing pressure produced by the rigid, calcified aortic valve. An increased resistance
to systolic ejection is called afterload. To compensate for a high afterload, the left

ventricular myocardial wall thickens as per the Lapalace law with LV internal



dimensions remaining normal'2. Thickening of the left ventricular wall, known as
concentric hypertrophy, strengthens left ventricular systolic contraction to maintain

adequate stroke volume and cardiac output®,

The sequelae of left ventricular hypertrophy (LVH) may be detrimental although is a
compensatory mechanism. High LV afterload include decreased LV myocardial
elasticity and coronary blood flow and increased myocardial workload, oxygen
consumption, and mortality”. LVH increases diastolic pressure and delays left
ventricular untwisting; thus, a forceful atrial contraction is needed for optimal filling of
the left ventricle to maintain stroke volume and cardiac output. Late manifestations of
left ventricular hypertrophy include a smaller left ventricular chamber size, which
decreases preload and worsens systolic dysfunction. The result is insufficient stroke
volume, cardiac output, and ejection fraction'®. Finally, backward transmission of
increased left ventricular pressure to the lungs may cause pulmonary venous
hypertension and reactive vasoconstriction of the pulmonary vasculature®’. As a result of
the detrimental effects associated with left ventricular hypertrophy, patients with aortic
stenosis become increasingly dependent on atrial kick to maintain stroke volume and
cardiac output. Loss or compromise of atrial kick as a result of atrial fibrillation,
ventricular pacing, and/or intravascular fluid volume overload may precipitate
pulmonary congestion, hypotension, and angina®®. Atrial arrhythmias may result from an

extension of calcific infiltrates from the aortic valve into the conduction system®.
Aortic regurgitation ( AR)

AR caused by malfunction of the valve leaflets or by dilatation of the aortic root and
annulus, or combination of these factors. Rheumatic disease is still the most common

aetiology of AR in developing countries like India .However, in developed world, the



leading cause of AR is either congenital (particularly due to bicuspid leaflets) or
degenerative disease, including annuloaortic ectasia. AR causes LV volume overload.
The total stroke volume ejected by the LV (=effective stroke volume + regurgitant
volume) is increased; in severe AR regurgitant volume may equal or even exceed
effective stroke volume. The main compensatory mechanism is increase in LV end-
diastolic volume(LVEDV) which serves to maintain a normal effective stroke volume.
Left ventricular ejection fraction is initially normal, however, LV end-diastolic pressure
rises. Over time LVEDV continues to increase further and ejection fraction drops; these
changes may actually precede the development of clinical symptoms. Considerable
eccentric myocardial hypertrophy can occur with chronic AR and at autopsy heart

weights of up to 1000 g have been reported?®.

As already mentioned, in both AS/AR the time interval from the initiation of disease
process to the first development of symptoms is very long over years. Most of the
patients who has their first presentation of symptomatology have underlying LV
dysfunction. Thus, their symptoms are due to both primary valve disease and underlying
LV dysfunction. Since medical therapy can’t prevent the progression the disease process,
surgical treatment is highly recommended in this patients. Multiple studies have
confirmed the beneficial effects of surgical aortic valve replacement (SAVR) on
mortality, symptom relief and increased quality of life at subsequent follow-up?’.
Schwarz?® in his study has concluded that surgical aortic valve replacement (SAVR) has
been proved to improve symptoms and prolong survival, with very low morbidity and
mortality. These studies have evaluated the outcomes in patients undergoing aortic valve

replacement with underlying mild to moderate LV dysfunction.



There is a scarcity of literature regarding outcomes of patients with aortic valve diseases
with underlying severe LV dysfunction undergoing surgical aortic valve replacement.
Few studies®®, high-risk surgical patients undergoing open AVR have respectable short
and mid-term survival. Also, morbidity outcomes in this subset of patients are less often

reported.

In the era of TAVI, there has been renewed interest in the outcomes of conventional
AVR for high-risk patients.Although recent studies have demonstrated Transcatheter
aortic valve implantation (TAVI) is a relatively safe and effective procedure to treat
aortic stenosis in patients who are at extreme or high risk for conventional cardiac
surgery™. In countries like India, economical constraints have limited the usage of TAVI
in such patients. However, in modern era of medical practice, individualized patient care
calls for increased knowledge of outcomes so that patients can have realistic expectations
following SAVR. The prerequisite for knowledge of morbidity outcomes and future
physical performance in the process of share decision-making is imminent. So, in our
study, we aim to provide data on patient-relevant outcomes beyond what is known, in an
effort to improve decision-making as a result. We report a set of outcomes such as
functional class, and echocardiography parameters like ejection fraction , LVEDV and
LVESV in patients suffering from severe AS/AR with underlying LV dysfunction after

AVR.
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AIMS AND OBJECTIVES

To evaluate outcomes aortic valve replacement in patients with Severe AS/AR associated

with severe LV dysfunction in terms of

1. Functional status

2. Left ventricular function as assessed by echocardiography
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MATERIALS AND METHODS

Study design: retrospective study

Settings: SCTIMST ( tertiary referral centre, University level hospital operating about

100 aortic valve replacement surgeries)

Participants:

Twenty five adult patients with severe AS/AR with severe LV dysfunction who have

undergone aortic valve replacement from 2008-2013

Inclusion criteria

1. Adult patients with severe AS/AR with severe LV dysfunction (Ejection fraction

<35%) who have undergone AVR from jan 2008- dec 203

Exclusion criteria

1. Patient undergoing emergency /redo surgeries

2. Patients with comorbidities like CKD on dialysis, COPD, Cerebrovascular diseases

3. Patients with coronary artery disease

4. Patients on IABP and prior cardiac arrest

Patient characteristics

Twenty five patients were included. Of these, patients suffered from aortic valve disease.
All patients were included only in the presence of a poor LV function (ejection
fraction<35%), low transvalvular gradient (<30 mmHg) and enlarged left ventricle (end-

diastolic diameter >6 cm, end-systolic diameters >5.3 cm).
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20% of study population were females and rest of 80% were males. Average age at
surgery was 44years (19-64years). Out of 25 patients, 13 patients were operated for
aortic stenosis, in these patients, 6 had bicuspid aortic valve,2 had rheumatic heart
disease and 5 had degenerated aortic valve.12 patients were operated for aortic
regurgitation, in this group 3 patients had acute regurgitation due to aortic dissection and
rest of 9 patients had chronic regurgitation due to rheumatic heart disease. Of the 25
patients, were New York Heart Association (NYHA) class Il (18%) and NYHA class 1l
(66%) and NYHA class IV (16%). Patients in NYHA functional class IV were taken for

emergency surgery and rest of patients were taken for elective surgery.

Echocardiography

All patients underwent transthoracic echocardiography at admission to the hospital by an
experienced cardiologist. After induction of anesthesia, transesophageal echo was
performed in all patients prior to surgery. Measurements of left ventricular dimensions
were made from 2D echocardiographic images in the parasternal long axis view an M-

mode. EF were calculated by modification of Simpson's method with two apical views.

Surgical techniques

All surgical records were reviewed to determine the type and size of aortic valve
prosthesis or aortic root enlargement was performed concomitantly with aortic valve
replacement.4 patients undergone bentall’s procedure and 21 patients underwent aortic
valve replacement only.6 patients received bio-prosthetic valves and rest of the patients
received mechanical valves. The average aortic clamp time was 85.6 min. All patient
who underwent aortic root replacement surgery received custodial cardioplegia. Rest of

patients received St.thomas cardioplegia.
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Follow-up

Follow up data was collected from the medical records at 1 month, 3 months, 6 months,
1 yr, 3yr, 5yr. These includes patients functional class (NYHA), echocardiography
parameters like LV ejection fraction, LV end-diatolic dimensions and LV end-systolic

dimensions.
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STATISTICAL ANALYSIS
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STATISTICAL ANALYSIS

Statistical analysis was performed using the statistical software package of social
science (SPSS 21, Chicago, Illinois, USA). All data were expressed as mean and
standard deviation. The relationship of preoperative variables to postoperative ejection
fraction and LV dimensions were assessed by repeated measures of ANOVA test.

Differences were considered significant at a value of P<0.05.

16
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RESULTS

Clinical outcome

The 30-day mortality was 16% (4 of 25 patients) among patients with aortic valve
disease and severe LV dysfunction (EF<35%) and aortic valve replacement. Of these, all
patients suffered from aortic valve disease with severe left ventricular dysfuction . Two
patients died with sepsis with multi organ dysfunction, one patient died on 2nd
postoperative day due to decompenstated heart failure and one patient died after 1month
with arrthymias. The survival rate of for patients with aortic valve replacement with

severe left ventricular dysfunction at Syears was 84%.

NYHA functional class

Symptomatic improvement was noted in most of the survivors. 82 percent were severely

symptomatic (NYHA class Ill and V) before and none after operation. The significant

change in NYHA functional class I11/1V preoperatively vs. follow-up.

LV- Ejection fraction

EF was assessed echocardiographically at follow-up among survivors. All survivors
showed a positive change of EF at follow-up. The EF increased significantly during
follow up on average at 1month- 40%,3months- 45%,6months -51%,1year- 56%,3years-
57% and 5years- 58%. Preoperative EF is 31+/-5 %, after aortic valve replacement
during follow up EF was 55+/-7% at 1year and 58+/-6.8 at Syears.There was significant
improvement in LVEF during follow up after aortic valve replacement at end of lyear

and 5 year follow up(P<0.001).
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Left ventricular diameters

LVEDD DURING FOLLOW UP

3months 6months lyear Syears

High  Low @ Close

Left ventricular end diastolic dimensions on average at 1month- 60mm, 3months -56mm,
6months- 52mm, 1year -50mm, 3years -48mm and 5year -47.5mm.Preoperative LVEDD
was 64+/-8.46mm,after aortic valve replacement at 1year LVEDD was 49.66+/-4.68mm
and at Syears LVEDD was 47.57+/-4.1mm.There was a significant improvement in

LVEDD during follow up at 1year and 5years(P<0.001)

Ventricular end systolic dimensions on average at 1month- 48mm, 3months-
44mm,6months- 40mm,lyear- 37mm,3years- 35mm and 5year- 34.47mm. Pre-operative
LVESD was 52.5+/-5.6mm.LVESD after aortic valve replacement at 1year was 36.71+/-
6mm and at Syears was 34.47+/-5.7mm. There was a significant improvement in LVESD
during follow up at lyear and 5years (P<0.001). Following aortic valve replacement
showed significant improvement in left ventricular dimensions during follow up

(P<0.001). No patient in this study had severe PPM.
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DISCUSSION

This is a single center based retrospective study of patients with severe LV dysfunction,
who underwent aortic valve replacement for aortic valve disease. The aim of the study is
to measure the outcomes in this group of patients following aortic valve replacement in

terms of survival rates, functional status and left ventricular function.

In our study twenty five patients with severe LV dysfunction (EF<35%) underwent
aortic valve replacement during 2008 to 2013.These patients were followed for Syear.
All patients were aged more than 19years, average age at time of surgery was
44years.20% of study group contain female patients. All the patients had no major
coronary artery disease, chronic kidney disease, COPD and not on ventilator and I1ABP

preoperatively.

Out of 25 patients, 13 patients were operated for aortic stenosis, in these patients,6 had
bicuspid aortic valve,2 had rheumatic heart disease and 5 had degenerated aortic
valve.12 patients were operated for aortic regurgitation, in this group 3 patients had acute
regurgitation due to aortic dissection and rest of 9 patients had chronic regurgitation due
to rheumatic heart disease. The average aortic clamp time was 85.6min. All patient who
underwent aortic root replacement surgery received custodial cardioplegia. Rest of
patients received st.thomas cardioplegia. There was no significant patient prosthesis

mismatch after surgery.

During follow up,5 year survival was 84%. Out of 25 patients 3 had mortality after
surgery with in Imonth and 1 had mortality after 1month.2 patients died from sepsis with
MODS,1 patient died from decompensated heart failure and 1 patient died from

ventricular tachy arrthymia after Imonth.
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During follow up, there was improvement in the functional status of patient, gradually

over 6months to lyear.Most of the patients were in classl at end of 5 years follow up.

Patients in this study during follow up, showed significant improvement in LVEF.
Improvement in LVEF was rapid during lyear follow. From lyear to 5 years, there was

gradual improvement. Most of LVEF was recovered with in lyear.

During 5 years follow up, LV dimensions measured in terms of LVEDD and LVESD
showed a significant improvement. There was a significant improvement in mass/volume

ratio during 5 years follow up. Rapid improvement was seen during 1 year follow up.
Aortic stenosis

The aortic valve stenosis is defined as an obstacle to the flow of blood through the aortic
valve during left ventricular (LV)ejection. This LV outflow obstruction due to increased
systolic blood pressure, prolonged ejection time, increased blood pressure and decreased
diastolic aortic pressure is established as a trans-valvular gradient. These alterations are
established when the valve area is reduced by at least 50%>". The pressure overload is
initially compensated by the development of myocardial hypertrophy without dilatation
of the LV chamber (concentric hypertrophy) that is able to maintain for many years
normal systolic function. The increases in systolic blood pressure, ventricular mass and
ejection time lead to increased consumption of oxygen by the myocardium. The increase
in oxygen consumption and its contributing to decreased myocardial ischemia cause
further deterioration of LV function®’. In more advanced disease, the disappearance of
effective compensatory mechanisms is associated with an imbalance between pump
function and LV afterload (afterload mismatch). At this stage, the ventricular chamber
dilates, the ejection fraction (EF) is reduced and both the ventricular filling pressure and

pulmonary pressure increase. This stage usually coincides with the occurrence of severe
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stenosis and the onset of symptoms. Usually, the symptoms in patients with AS appear
around the 6th decade of life after a long latency period, characterized by progressive
thickening and calcification of the aortic valve or progressive myocardial dysfunction, or
both. In patients in whom symptomatic severe AS is not treated, the prognosis is poor.
For this reason, the ACC/AHA guidelines®® recommend valve replacement in patients
with severe symptomatic AS (Class I: aortic valve replacement (AVR) is indicated for
symptomatic patients with severe AS, with level B of evidence). When the EF begins to
decrease, the preload reserve of the LV is often limited by cardiac hypertrophy and
increased myocardial stiffness. As the valve narrowing progresses, LV afterload
increases further, and the LVEF can become markedly reduced, primarily because of
afterload mismatch without preload reserve. The reduction of after load following the
aortic valve replacement in patients with aortic stenosis with severe LV dysfunction with
preserved myocardium show reverse remodeling. Both cellular hypertrophy and diffuse
fibrosis regress, and these changes are accompanied by structural, functional and
biomarker improvement. Both cellular hypertrophy and diffuse fibrosis are plastic,
whereas focal replacement fibrosis is irreversible. During follow up, the mass/volume
ratio decreases as cellular hypertrophy and diffuse fibrosis regress, due to this ventricular
wall stiffness decreases, oxygen consumption decreases, diastolic and systolic function
improves and ejection increases following aortic valve replacement. In this study there
was improvement in functional status, LV EF, LV functions and decrease in

mass/volume ratio following aortic valve replacement due to reverse remodeling
Aortic regurgitation

Acute severe AR imposes a sudden excessive volume load on an unprepared LV that is

normal in size, resulting in a dramatic extreme rise in LV diastolic pressure (LVDP),
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which may approach or indeed equal the aortic diastolic pressure. Because LV pressure
exceeds the left atrial pressure during diastole, the resulting rapid ventriculoatrial
gradient causes the mitral valve to close prematurely before the onset of the next systole.
The premature mitral valve closure is beneficial in the sense that the high LVDP is not
transmitted to the pulmonary venous system, thus preventing pulmonary edema and
clinical left heart failure. However, the protection afforded by premature mitral valve
closure is lost when a further rise in the ventriculoatrial gradient opens the mitral valve in
late diastole, leading to diastolic mitral regurgitation. Mitral regurgitation in acute AR
may occur either in diastole or in systole (when the LVDP exceeds the left atrial
pressure). It is likely that persistence of the ventriculoatrial gradient, as a result of
extension of the high LVDP level to the isovolumic contraction period and the early
systole, causes the mitral valve to open during this period, resulting in early systolic
mitral regurgitation. Mitral regurgitation is usually effective to lower LVDP; the left
atrium thus serves as a reservoir for blood regurgitated from the aorta to the LV.
However, left atrial pressure may rise further, leading to pulmonary edema and
circulatory failure. Chronic aortic regurgitation causes volume overload of the left
ventricle (LV). The total stroke volume ejected by the LV (sum of effective stroke
volume plus regurgitant volume) is increased; in severe AR regurgitant volume may
equal or even exceed effective stroke volume. An increase in LV end-diastolic volume is
the main compensatory mechanism needed to maintain a normal effective stroke volume.
Left ventricular ejection fraction is initially normal, however, LV end-diastolic pressure
rises. In time LV end-diastolic volume continues to increase further and ejection fraction
drops; these changes may actually precede the development of clinical symptoms.
Considerable eccentric myocardial hypertrophy can occur with chronic AR and at

autopsy heart weights of up to 1000 g have been reported.In chronic AR there is not only
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volume overload but also an increase in afterload and therefore of systolic wall stress.
Surgical correction of AR results in a decrease in afterload and frequently an

improvement of the ejection fraction.

Following aortic valve replacement in patients with aortic regurgitation shows
improvement in functional status, LVEF and LV dimensions. In case of acute AR, valve
replacement removes the regurgitation hence LVDP decreases and eliminates the mitral
regurgitation. Thus improves LV function. In case of chronic AR, following aortic valve
replacement the LVEDV decreases and reverse remodeling of eccentric myocardial
hypertrophy lead to decrease in afterload and oxygen consumption. Thus LVEF, LV
dimensions improves during follow up. After AVR, LV reverse remodeling occurs both
in patients with acute and chronic AR[34]. Thus patients in the current study showed

improvement in functional class, LVEF and LV dimensions during follow up.
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CONCLUSIONS

Surgical AVR vyields excellent short- and long-term outcomes for severe aortic valve
disease patients with underlying LV dysfunction. Another important finding to is that
SAVR is capable of reestablishing survival to that expected for an age- and gender-
matched population sample, demonstrating the important benefit of cost effective

benefits of SAVR in the treatment of this high-risk patients .
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ABBREVIATIONS

LV - Left Ventricular

AS - Aortic Stenosis

AR - Aortic Regurgitation

EF - Ejection Fraction

LVEDD - Left Ventricular End Diastolic diameter
LVESD ; Left Ventricular end Systolic diameter
PPM - Patient Prosthesis Mismatch
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OBSERVTAION CHART

Observations
Patient name
Age

Sex
Diagnosis
Surgery

Coronary angiography

Medications

Pre operative | 1 month 3 months

6 months

1 year

3 years

5 years

Functional

Class

EF

LVEDD

LVESD

Survival

36




Plagiarism Checker X Originality
Report

Similarity Found: 15%

Date: Wednesday, August 01, 2018

OUTCOMES OF AORTIC VALVE REPLACEMENT IN AORTIC STENOSIS AND
REGURGITATION  WITH  SEVERE LEFT  VENTRICULAR  DYSFUNCTION-
RETROSEPCTIVE STUDY.

P.SIRISH

37



>

4 =

= <

< &

n 4

2 :

z w @)

o 2 =

(8]

5 o < pd

%) b T b )

) > ) ) w o

le) o Lo (i} o o

Z ] o o b3 (@]

@) 10} O (e} O o =

A < 2 : : = 8

o |]|»n [a)] D o o - < a

&) o
51818 £l5| 3
) el ]| < &
1MONTH [3MONTS |6MONTHS [1YEAR|3YEARS [5YEARS

1| 29|f [ascending aortic dissection with severe AR Bentall's procedure(avr#25chvp) class 3 35| 61| 50(severe |100|no class2 class 1 classl classl |classl classl
2| 29|m Jannuloaortic ectasia with sev.ar Bentall's procedure(avr#25chvp) class 3 36| 76| 51|severe | 89|no class2 class 1 classl classl |classl classl
3| 48|m |ascending aortic dissection with severe AR Bentall's procedure(avr#25chvp) class 3 35| 66| 48|severe |107|no class2 class2 class2 class2 |class2 class2
4| 49{m [annuloaortic ectasia with sev.ar bentall's procedure(avr#29chvp) class 3 36| 61| 50(|severe |102|no class2 class2 class2 class2 |classl classl
5| 30|m |rhd sev.ar avr#21chvp class2 20| 80| 59(severe | 98|no class2 class2 classl classl |classl classl

6| 19|f |type a aortic dissection with sev.ar bentall's procedure#25chvp class 4 17| 68| 63|severe | 95[no expired
7] 56[m |bav sev as avr#21PM class3 33| 59 47|severe |110|no class2 classl classl classl |classl classl
8| 55|m |bav sev as avr#23 c-e perimount class2 37| 71| 58|severe | 97|no class2 classl classl classl |classl classl
9| 53|m | rhd sev ar plie avr#23mh class3 33| 68| 58severe | 62|no class2 class2 classl classl |classl classl
10| 39|m |rhd sev.as avr#25sjim class3 32| 59| 49|severe | 75|no class2 class2 classl classl |classl classl

11| 26|m |rhd sev ar avr#23sjim class2 24| 48| 39|severe | 75|no expired
12| 36|/m |bav sev as avr#19sim class2 27| 50| 44|severe |107|no class2 class2 classl classl |classl classl
13| 37|f |rhdsevar avr#25sjm class3 35| 71| 59(severe | 68|no class2 class2 classl classl |classl classl
14| 64|m |bav sev as avr#23chvp class3 33| 53| 44|severe | 55|no class2 classl classl classl |classl classl
15| 32|m |bav sev as avr#29chvp on ionotopes with class 4 20| 62| 54|severe | 97|no class2 class2 class2 classl |classl classl

16| 61|f |sev.cal.as avr#19pm cardiac arrest-emergency 30{ 67| 53|severe | 78|no expired
17] 62|m |[sev.cal.as avr#23mtx class3 35| 62| 46|severe |109|no class2 class2 class2 classl |classl classl
18| 62|m |sev.cal.as avr#19pm class3 30| 54| 45|severe |106|no class2 class2 classl classl |classl classl
19| 20|m |rhd sev ar avr#23chvp class3 33| 69| 56(severe | 78|no class2 class2 class2 classl |classl classl
20[ 44[{m |[sev.cal.as avr#27chvp class2 33| 65| 57|severe | 63|mild ppm |class2 class2 classl classl |classl classl
21| 42{m |rhd sev ar avr#25chvp class2 30{ 76| 61|severe | 58|no class2 class2 classl classl |classl classl

22| 62[f [bavsevas avr#19pm decompenstated chf 15| 53| 44|severe |108[no expired
23| 52{m |[sev.cal.as avr#23pm class2 30[ 69| 59(severe | 76|no class2 class2 classl classl |classl classl
24{ 37{m |rhd sev ar avr#23chvp class3 35| 73| 56(severe | 57|no class2 class2 class2 classl |classl classl
25[ 54[m |rhd sev as avr#21chvp class3 22| 57| 52|severe | 70|no class2 class2 class2 class2 |class2 class2
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IMONTH |3MONHS [6MONTHS |1YEAR |3YEARS |5YEARS |IMONTH |3MONTHS |6MONTHS |1YEAR|3YEARS |5YEARS |IMONTH |3MONTHS |6MONTHS |1YAER [3YAERS [5YEARS
42 45 50 50 50 50 61 61 55 50 50 50 48 45 45 40 40 40
45 48 52 52 52 52 65 60 58 54 54 52 50 46 44 42 42 42
50 56 60 64 64 64 60 55 50 40 40 40 45 40 35 30 30 27
50 55 60 65 65 65 60 60 55 55 50 50 50 45 40 35 35 35
46 48 52 54 54 62 58 58 54 52 50 58 55 50 46 40 40
55 58 65 65 65 65 46 46 46 46 46 46 29 28 28 28 28 28
42 48 54 56 56 56 67 60 55 54 54 54 56 50 45 40 40 40
42 46 52 54 58 60 64 64 60 58 54 50 56 50 48 45 40 34
35 40 45 50 55 60 56 53 51 51 48 48 45 40 36 36 35 35
35 44 56 58 58 60 48 42 40 40 40 40 36 28 22 22 22 22
36 40 52 56 60 60 54 50 50 50 50 50 48 44 40 35 35 35
40 44 50 56 56 60 55 52 50 48 48 48 44 42 40 38 38 38
42 46 55 59 59 60 60 58 57 53 50 50 52 48 44 40 40 38
42 48 52 58 58 60 60 55 52 48 48 48 45 42 36 32 30 30
48 50 56 66 66 66 52 48 46 44 42 42 38 33 30 27 27 26
35 38 40 44 48 52 64 58 55 51 48 48 53 48 44 42 40 40
38 44 50 55 62 62 60 55 50 48 45 45 50 44 40 36 34 28
34 38 44 50 56 56 72 66 60 54 52 52 56 50 44 42 38 38
35 39 44 50 56 56 64 60 54 50 50 50 51 47 44 40 40 40
35 40 44 53 58 58 65 60 55 50 50 50 55 50 44 40 38 38
35 40 50 55 60 60 66 56 50 47 40 40 50 45 40 35 30 30
27 30 30 35 35 35 57 55 50 48 46 46 48 44 44 40 40 40
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