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A) Symptomatic aortic stenosis

Intervention is recommended in symptomatic
patients with severe, high-gradient aortic steno-
sis [mean gradient >40 mmHg, peak velocity
>4 0m/s, and valve area <1.0 em’ (or <0.6 em?
) 25236

Intervention is recommended in symptomatic
patients with severe low-flow (SVi <35 mU/m"),
low-gradient (<40 mmHg) aortic stenosis with
reduced gjection fraction (<50%), and evidence
of flow (contractile) reserve.” "

Intervention should be considered in sympto-
rratic patients with low-flow, low-gradient

(<40 mmHg) aortic stenosis with normal ejec-
tion fraction after careful confirmation that the
aortic stenosis s severe? (Fgure 3).

Intervention should be considered in sympto-
matic patients with low-flow, low-gradient
severe aortic stenosis and reduced gjection frac-
tion without flow (contractile) reserve, particu-
larly when CCT calcium scoring confirms severe
aortic stenosis.

Intervention is not recommended in patients
with severe comorbidities when the intervention
is unlikely to improve quality of life or prolong
survival =1 year.

B) Asy mptomatic patients with severe aortic stenosis

Intervention is recommended in asymptomatic
patients with severe aortic stenosis and systolic
LV dysfunction (LVEF <50%) without another

ﬂ_ﬂtﬂﬂlﬂ.ﬂ?

Intervention is recommended in asymptomatic
patients with severe aortic stenosis and demon-
strable symptoms on exercise testing.
intervention should be considered in asympto-
matic patients with severe aortic stenosis and
systalic LV dysfunction (LVEF <55%) without
another cause 10241
intervention should be considered in asympto-
matic patients with severe aortic stenosis and a
sustained fallin BP (=20 mmHg) during exercise
testing.
Intervention should be considered in asympto-
matic patients with LVEF =55% and a normmal
exercise test if the procedural risk is low and
one of the following parameters is present:

e Very severe aortic stenosis (mean gradient

=80 mmHg or V. =5 rn.l‘:f]-.""‘l'*1

e Severevalve calcification (ideally assessed by

CCT) and V5 progression =0.3 m/s/

year. 164,189,243

e Markedly elevated BNP levels (>3 age- and

sex-corrected normal range) confirmed by
repeated measurements and without other

163,171

explanation.
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T1 mapping (sin) aumentato diffusamente, consistente con una distorsione della struttura miocardica e della matrice extracellulare.
Sequenze (centro e dx) per volume extracellulare (ECV). incremento globale ECV al 50% della massa miocardica (SIV giallo-rosso), non
distrettuale nelle aree normalmente piu’ alterate nel modello St Ao pura (SIV ant).
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3.2.3.2 Cardiac magnetic resonance

In patients with inadequate echocardiographic quality or discrepan
results, CMR should be used to assess the severity of valvular lesions
particularly regurgitant lesions, and to assess ventricular volumes, sys
tolic function, abnormalities of the ascending aorta, and myocardia
fibrosis.>* CMR is the reference method for the evaluation of righ
ventricular (RV) volumes and function and is therefore particularly
useful to evaluate the consequences of tricuspid regurgitation.“ b
also has an incremental value for assessing the severity of aortic anc

mitral regurgitation.

5.1.2 Additional diagnostic and prognostic parameters

Myocardial fibrosis is a major driver of LV decompensation in
aortic stenosis (regardless of the presence or absence of CAD),
which can be detected and quantified using CMR. Amyloidosis is also
frequently associated with aortic stenosis in elderly patients (inci-
dence 9—15%).'”> When cardiac amyloidosis is clinically suspected,
based on symptoms (neuropathy and hematologic data), diphospho-
nate scintigraphy and/or CMR should be considered. Both entities

persist following valve intervention and are associated with poor
long-term prognosism’ 7

doi:10.1093/eurheartj/ehab395
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Bing et al - Imaging and Impact of Myocardial Fibrosis in Aortic Stenosis (JACC, 2019)
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Gilles Barone-Rochette et al - Prognostic Significance of LGE by CMR in Aortic
Stenosis Patients Undergoing Valve Replacement (JACC, 2014)
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Prognostic value of myocardial fibrosis in patients with severe aortic 99 pts; fup 6.2 yrs; IVS specimen
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Conclusions: In patients with severe aortic valve stenosis, the amount of myocardial fibrosis appears to have
significant effect on clinical status and long-term survival after aortic valve replacement. From these results,

we believe that new strategies for the earlier detection of myocardial fibrosis are needed to achieve a better prog-
nostic outcome. (J Thorac Cardiovasc Surg 2012; 144:830-7)

The Journal of Thoracic and Cardiovascular Surgery = October 2012



Acquired Cardiovascular Discase

Milano et al

Prognostic value of myocardial fibrosis in patients with severe aortic

valve stenosis

Aldo Domenico Milano, MD, PhD.* Giuseppe Faggian, MD.* Mikhail Dodonov, MD.* Giorgio Golia, MD,”
Anna Tomezzoli, MD.F Uberto Bortolotti, MD.? and Alessandro Mazzucco. MD?

TABLE 3. Hemodvnamic profile according to myvocardial ibrosis grade

Fibrosis grade | Fibrosis grade 11 Fibrosis grade 111
Preoperative I"ostope rative I'reoperative Postoperative 'reoperative I*ostoperative
Variahle (n =28) (n = 28) (n = 52) (n = 50 (n =19} (n = 18}
Mean NYHA 24+ 0.7 1.9 + 0.6* 25 £ 0.7 2.2+ 0.8* 3.1 = 0.6 32+ 0.8
LVEDD (mm) 47T+ 6 46 + 6% 54+ 5 53 + 5¢ 63+ 4 63+ 4
LVESD (mm) 29+ 6 30 + 57 iTx5 66 47T+ 5 45+ 5
LVFS (%) Y+6 41 = 6 I3 +6 34+7 24+ 6 24+ 5
EWT 0.61 = 0.10 049 + 0077 044 + 0.07 0.37 = 0.077 0.31 £+ 0.04 0.37 £ 0.12#
LVEF ("a) ST+7 60 += 10* 55+ 8 5T+8 42+ 7 40+ 5
LVMI (g/m~) 196 + 33 118 == 30y 194 + 30 134 + 377 190 + 38 173 £+ 367
Aortic MG 50 % 11 13 = 47 51 = 14 12 = 37 44+ 12 12 + 37
(mm Hg)
Aortic VAi (cm”m”) 0.39 + 0.08 0.93 + 0.197 0.38 £+ 0.09 0.99 + 0.197 0.40 £+ 0.10 0.93 + 0.127
ESWS (kdynefcm®) 65 + 20 bE + 18 109 + 30 114 + 33 206 + 41 182 £+ 367

The Journal of Thoracic and Cardiovascular Surgery = October 2012
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Prognostic Significance of LGE
by CMR in Aortic Stenosis Patients
Undergoing Valve Replacement
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- 194 pts; age 74 yrs; no previous AMI;

- 154 undergoing SAVR (29% LGE+);

- 40 pts undergoing TAVR (25
transfemoral vs 15 apical TAVR;

- 50% LGE+)

- Fup 2.9yrs

TABLE 4 Predictors of Overall Survival After Surgical AVR on Univariate and
Multivariate Cox Analysis

Univariate Multivariate
HR (95% CI) p Value HR (95% CI) p Value
Presence of LGE 2.8 (1.1-6.7) 0.02 2.8 (1.1-6.9) 0.025
NYHA functional class II/IV 3.2(1.3-8.0) 0.007 3.2(1.1-8.0) 0.01
LBBB 2.8 (0.92-8.3) 0.06 = =

Cl = confidence interval; HR = hazard ratio; other abbreviations as in Table 1.
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N 674; 9 UK centers; 2003-2015
74.6 aa; 59% SAVR ; 29% CAD
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ORIGINAL RESEARCH ARTICLE @ LGE+)

i o LV EDVI 73.3 ml/mq (vs 85.4 LGE+)
Myocardial Scar and Mortality in Severe LVEF 64% (vs 58% LGE+)
Aortic Stenosis RV EDVI 66,8 ml/mq (vs 68,5 LGE+)

Fup 3.6 yrs; 21.5% deaths

Data From the BSCMR Valve Consortium
LGE+ HR 3.14 regardless scar type
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The Prognostic Role of Late Gadolinium
Enhancement in Aortic Stenosis

A Systematic Review and Meta-Analysis

Christos A. Papanastasiou, MD, MSc,* Damianos G. Kokkinidis, MD, MSc,” Polydoros N. Kampaktsis, MD,*
Tosif Bikakis, MD,"“ Daniela K. Cunha, MD,"* Evangelos K. Oikonomou, MD,' John P. Greenwood, PuD,*

Mario J. Garcia, MD," Theodoros D. Karamitsos, MD, PuD* LGE Positive LGE Negative Odds Ratio Odds Ratio
Study or Subgroup Events Total Events Total Weight M-H, Random, 95% CI M-H, Random, 95% CI
Chin 2016 8 37 6 102 8.5% 4.411.42,13.76] S —
Dweck 201 25 94 2 49 5.0% 8.51[1.92, 3767]
Gilles Barone-Rochette 2014 12 44 13 10 14.2% 2.80[1.16, 6.75] ——
Musa 2017 12 59 3 24 5.9% 1.79 [0.46, 7.00] 3
Musa 2018 75 285 32 238  531%  2.30[1.46,3.63] - -
Rajesh 2017 13 46 n 63 13.2% 1.86 [0.75, 4.64] - —
Total (95% CI) 565 586 100.0% 2.56[1.83,3.57] &
Total events 145 67
Heterogeneity: Tau® = 0.00; Chi* = 4.41, df = 5 (P = 0.49); I = 0% : : : |
Test for overall effect: Z = 5.54 (P < 0.00001) 0.01 0.1 1 10 100
Favors Favors
[LGE Negative] [LGE Positive]
Papanastasiou, CA. et al. J Am Coll Cardiol Img. 2020;13(2):385-92.
Forest plot demonsfrating pooled unadjusted odds rato for all-cause mortality. Cl = confidence interval; LGE = late gadolinium enhancement; M-H = Mantel-Hasnszel
methad.
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IURE 3 Meta-Analysis Results

® A

Log Hazard Ratio Hazard Ratio
Study or Subgroup [Hazard Ratio] SE Weight IV, Random, 95% CI IV, Random, 95% Cl
Drweck {midwall) 20M 1.6771 0.7728 7.9% 5.35[1.18, 24.33]
Gilles Barone-Rochette 2014 1.0296 04767 20.7% 280000, 713] e
Musa 2017 0.5128 0.5104 18.1% 1.67 [0.61, 4.54] —_
Musa 2018 0.B9493 02973 53.3% 246 [1.37 4.40] ——
Total (95% CI) 100.0% 2.50[1.64, 3.83] .
Heterogeneity: Tau® = 0.00; Chi* = 1.65, df =3 (P = 0.65); I* = 0% I I I I
Test for overall effect: 7 = 4.23 (P < 0.0001) 0.01 0.1 1 10 100
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Study or Subgroup [Hazard Ratio] SE Weight IV, Random, 95% CI IV, Random, 95% Cl
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Heterogeneity: Tau® = 0.00; Chi* = 062, df = 3 (P = 0.89); I* = 0% i i i i
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Forest plots demorstrating pooled adjusted hazard ratios for all-cause mortality, Dwedk et al. (9) reported results for (A) midwall and (B) infarct pattern LGE

separately. Therefore, separate meta- analyses were conducted for each result. |V = imverse variande; other abbreviations as in Figure 2.

D0i:10.1016/j.jcmg.2019.03.029
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Markers of Myocardial Damage Predict R
Mortality in Patients With Aortic Stenosis
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Markers of Myocardial Damage Predict
Mortality in Patients With Aortic Stenosis
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Markers of Myocardial Damage Predict Ry e
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Myocardial Damage and Severe @
Aortic Stenosis

Looking Beyond the Left Ventricular Ejection Fraction”

Crochan 1. OSullivan, MD, PuD

FIGURE 1 Myocardial Markers of Mortality Identified by CMR Imaging Among Patients With Severe Aortic Stenosis Undergoing AVR

Diffuse Fibrosis
ECV% =27%

Replacement Fibrosis
LGE% >2%

- Myocardial fibrosis —

CMR predictors of post AVR mortality

LVEDVi >80mL/m? RVEF >80%
or -+— Biventricular remodeling —= or
LVEDVi 255mL/m?2

RVEF =50%

AVR = aortic valve replacement; CMR = cardiac magnetic resonance; ECV = extracellular volume fraction; LGE = late gadaolinium
enhancement; LVEDVI = indexed left ventricular end-diastolic volume; RVEF = right ventricular ejection fraction.
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Myocardial Fibrosis in Aortic Stenosis
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FIGURE 4 Schematic for the Development of Myocardial Fibrosis in Aortic Stenosis

and Response to AVR
FIGURE 5 Proposed Integration of Myocardial Fibrosis Into the Classical Description

of the Natural History of Aortic Stenosis
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ClinicalTrials.gov Identifier: NCT03094143

Early Valve Replacement Guided by Biomarkers of LV Decompensation

in Asymptomatic Patients With Severe AS (EVolLVeD)
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FIGURE 5 Summary of Protocol for the EVOLVED Trial
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Take Home Messages

Il sovraccarico pressorio, I'incremento della massa Vsin, I'alterata bioenergetica e perfusione
miocardica, contribuiscono alle alterazioni strutturali che dall’ipertrofia, conducono ad
apoptosi e fibrosi favorendo la transizione da una risposta compensatoria in geometria e
funzione allo SC;

* Nella StAo la fibrosi € un processo dinamico che riflette il sovraccarico pressorio ma anche altre
componenti ascrivibili ad eta, comorbidita e coesistente eventuale coronaropatia;

* |n generale nell’lambito della componente attribuibile alla StAO, distinguiamo una forma
interstiziale diffusa (reversibile) ed una forma focale sostitutiva (strutturata ed irreversibile);

* |e moderne tecniche di T1 mapping e LGE consentono di caratterizzare queste 2 forme, oltre
che valutare il peso di scar postinfartuali o alterazioni suggestive di amiloide;

* La presenza di LGE stratifica il rischio anche in termini di eventi e recupero post-intervento;

* Sintomatologia da sforzo, BNP e valutazione RM (volumi, funzione Vsin e Vdx, caratterizzazione
tissutale), possono essere d’ausilio nella caratterizzazione della StAo severa asintomatica
(EVOLVED trial);

* Nelle forme piu avanzate di StAo con disfunzione Vsin severa, estesa fibrosi e rimodellamento
Vsin, assenza di risposta contrattile, impegno del circolo polmonare e funzione Vdx i pattern
RM possono caratterizzare la severita strutturale ed orientare le scelte terapeutiche e la
gestione perioperatoria piu appropriata.




