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Kombinovana aortalni vada
MAVD — mixed aortic valve disease

Dosavadni pristup:
posouzeni a indikace k intervenci podle dominujici slozky

ALE

Kombinovana Ao vada ma

* jiny typ a stupen zatizeni LK,

e jiny fenotyp

* jinou prirozenou historii a prognozu




Stredni kombinovana aortalni vada

Moderate mixed aortic valve disease (MAVD)

Stredni AoS plus Stredni AoR

AVA mezi 1,0-1,5 cm?2,

. Integrované posouzeni
resp. mezi 0,6-0,9 cm2 & P

V max 3,0-3,9 m/s, stfedni gradient 30-39 mmHg
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Etiologie MAVD

A Mixed AS/AR population

Etiology Calcific
distribution | mixed AS/AR

More frequent in
older patients
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E s Bicuspid
. 1 mixed AS/AR
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More frequent in
younger patients

More frequent in
countries with high
prevalence of rheumatic
fever

Rheumatic |
mixed AS/AR |

— -

Heart 2022,;0:1-12
doi:10.1136/heartjnl-2021-320501



Patofyziologie

Aortalni stenodza

!

Tlakové pretizeni LK

|

Aortalni regurgitace

l

Objemoveé pretizeni LK
+ tlakové pretizeni

l

Koncentricka hypertrofie LK

Excentricka hypertrofie LK

T

MAVD /




/atizeni levé komory

ISOLATED MODERATE AS MODERATE AS and MODERATE AR ISOLATED SEVERE AS

SV: 80 mL SV: 75 mL

SV: 115 mL
MG: 36 mmHg

Voeai: 3-6 m/s

MG: 45 mmHg MG: 50 mmHg

RV: 40 mL

Vpeaié 4-3 m/s v

AVA: 1.2 cm?
DVI: 0.27

AVA: 0.8 cm?
DVI: 0.20

"/ AVA:1.2 cm?
DVI: 0.27

Heart 2019;105:1515-1522
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1 AV Vmax 5.06 m/s:i
AV Vmean 4.03 m/s|

AV maxPG 102.29 mmHg
AV meanPG 69.57 mmHg

AV VTI 130.0 cmy
AV Env.Ti 323 ms|
HR 81 BPM|
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LK nedilatovana
i pres vyznamnou AoR




Ao gradient a prognoza

70 pacientu, stredni AoS + aspon stfedni AoR, asymptomaticti, EF 255 % zadné umrti, 50 AVR

Posledni dokumentované méreni
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10 Combined and multiple-valve
diseases

e When either stenosis or regurgitation is predominant, man-
agement follows the recommendations concerning the pre-
dominant VHD. When the severity of both stenosis and

Guidelines ESC 2021



Kombinovana aortalni vada

Recommendations Class?® Level®

Intervention is recommended infsymptomatic

patients with mixed moderate AV stenosis” and
moderate regurgitation, and a mean
[gradient >40 mmHg or Vipa, >4.0 m/s

790-793

Intervention is recommended in asymptomatic

patients with mixed moderate AV stenosis® and

moderate regurgitation with|V .« =4.0 m/s| and

LVEF <50%|not attributable to other cardiac
791

disease.

Table 12). Patients presenting with mixed AV disease, but with gradients The severity of mixed AV disease is often underestimated and patients
below thresholds for intervention, should undergo careful multimodality with balanced moderate AR and AS show adverse event rates compar-

diagnostics including assessment of cardiac damage to inform individual able to patients with severe isolated AS.”**""
treatment strategies. Global longitudinal strain and natriuretic peptides

have shown incremental prognostic value beyond symptom status and

single lesion severity in patients with preserved LVEF.”¢%77%7% Guidelines ESC 2025



Outcomes in Moderate

Mixed Aortic Valve Disease
Is it Time for a Paradigm Shift?

Alexander C. Egbe, MD, MPH, Sushil A. Luis, MBBS, Ratnasari Padang, MBBS, PuD, Carole A. Warnes, MD

251 pacientl (63 £ 11 let) se stfedni AoS + stfedni AoR, asymptomatickych, EF 250 % (38 % BAV)

F-UP 9,1 £ 4,2 years

Vybrano 117 pacientll a k nim pfifazeny stejné pocetné kontrolni skupiny stejného véku a pohlavi
se stfedni AoS, stredni AoR a vyznamnou AoS

CONCLUSIONS MAVD patients had outcomes comparable to those with severe AS, and preserved ejection fraction and
should be monitored closely for symptoms. (J Am Coll Cardiol 2016;67:2321-9) © 2016 by the American College of

Cardiology Foundation.
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Adverse Events (%)

Progndza MAVD vs izolovana Ao vada

A
p <0.0001
804
60 -
i MAVD ‘
204
oL — T MocleR |

0 2 4 6 8
Time to Adverse Events (Years)

w117 108 93 48 25
w117 117 114 o1 49

Umrti + vznik symptoma + AVR

100+
80
60 -
40
J Mod AS

20 —

0 - F-J T T ]
0 2 4 6 8

Time to Adverse Events (Years)

p <0.0001

i

MAVD

—=117 108 93 48 25
—=117 117 104 84 44

Egbe, A.C. et al. J Am Coll Cardiol. 2016;67(20):2321-9.

100 - C
p =0.49
804 —
60 - Severe AS
40- ‘MAVD
i IZFI_
O | | | |
0 2 4 6 8

Time to Adverse Events (Years)

w— 17 108 93 48 25
w— 117 97 79 36 29
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Cardiac Death + AVR + Symptoms
I—l
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Egbe, A.C. et al. J Am Coll Cardiol. 2016;67(20):2321-9.



Outcomes of moderate mixed aortic valve
stenosis and regurgitation
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1926 pacientl ze 4 center, 2003-2023

Stredni MAVD n=>517

Vyznamna AoR n=413

Vyznamna AoS n=986 - pouze konkordantni Cteni

Doba sledovani: median 7,2 r. (IQR 3,4-11,3r.)
Primarni endpoint: celkova mortalita

Santi et al. Eur Heart ] 2026,;47:157-1367



Overall Survival

w Moderste MAVD

- Severe AR
= Severe AS
09
08
07
06
0s
0 12 24 35 48 80 72 B4 96 108 120
Time (months)
- 527 478 440 414 364 306 254 200 161 140 102
- 413 379 361 339 314 284 231 190 165 145 128
-~ 986 682 833 772 7289 665 617 563 464 425 370

Santi et al. Eur Heart ] 2026;47:157-1367



Overall Survival
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Symptomy

= MAVD NYHA | AR NYHA | == AS NYHA |

= = MAVD NYHA lI-IV = —ARNYHAll-lV = = AS NYHA II-IV
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Time (months)

Overall Survival
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EF<50%

= MAVD LVEF 250% == ARLVEF 250% =—— AS LVEF 250%
= = MAVD LVEF <50% = — ARLVEF <50% = — AS LVEF <50%

12 24 36 48 60 72 84 96 108 120
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Santi et al. Eur Heart ] 2026;47:157-1367



A) survival censored at AVR (medical surveillance)

1~ NYHA IV

NYHA |

- - LVEF <50%
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(B) post-AVR survival
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Overall Survival

1: AVA 1,3-1,5 cm? + EROA 0,10-0,20 nebo VC 3,0-4,5 mm
2: AVA 1,3-1,5cm? + EROA 0,20-0,30 nebo VC 4,5-6,0 mm

4: AVA 1,0-1,3 cm? + EROA 0,20-0,30 nebo VC 4,5-6,0 mm

AVA 1,3-1,5 cm?

AVA 1,0-1,3 cm?

10 = Group 1
w— Group 2
== Group 3
09 == Group 4
08
0,7
06
05
0 12 24 36 48 60 72 84 96 108 120
Time (months)
- 133 121 115 109 103 82 74 54 43 40 29
- 20 27 26 25 22 21 19 15 14 13 7
- 283 257 238 215 177 151 115 91 70 59 50
- 82 73 67 65 62 52 46 40 34 28 16

Santi et al. Eur Heart ] 2026;47:157-1367



/averem:

 ,Stredni MAVD“ predstavuje samostatny fenotyp co do hemodynamiky a
remodelace LK a neni benigni vadou - sledovat jako vyznamnou vadu.

* Pacienti se ,,stredni MAVD" zejména v pripadé symptomu nebo EF<50 % maji
podobné preziti jako kdyby méli izolovanou vyznamnou AoS.

* Prognoza se zda byt ovlivnéna predevsim stenotickou slozkou, pacienti s AVA 1,0-
1,3 cm? maji horsi preziti.

e Zasadni je integrované hodnoceni kliniky, echokardiografie (obé slozky vady, LK),
pripadné doplnkovych zobrazovacich metod.

* Po vylouceni jiné priciny symptoma/dysfunkce LK vhodné zvazit AVR.









Mixed AS/AR

|
A J v
AS component AR component
Echocardiography Echocardiography
Reliable parameters  Parameters with limitations Reliable parameters Parameters with limitations
Aortic valve area® Maximal velocity Regurgitant fraction LV size

Dimensionless index Peak/mean gradients Pressure half-time

-Step 1-
AS and AR severity assessment

End-diastolic flow
reversal in the aorta

VC, EROA, RVol

' '

Consider cardiac computed tomography Consider cardiac magnetic resonance
Calcium score RVol Regurgitant fraction
AS severity AR severity
MNone Mild “ Moderate Severe Ht?:ja'?r Mild Maoderate Severe

Heart 2022,;0:1-12
doi:10.1136/heartjnl-2021-

P Y aVal ooy, |



Overall survival probability

* Single center, retrospective study (2010-2021)
Moderate AS: AVAc >1.0 cm? and <1,5 cm?

N 85
and o
. . Age (yrs 66.4+7.9,IQR 52.5-72.3
Moderate AR by integrative assessment gely
LVEF = 50 % Males 58 (68 %)
Patients with more than mild to moderate Morphology 41 bi/uni/quadricuspid, 36 tricuspid, 8
?
disease of other valve were excluded. Symptomatic 35 (41 %)
Follow-up 5.9+ 3.6yrs
Overall survival Survival without AVR
1.00 1.00 40
=
E
0.75- B 0.754 w
<]
a
© g
0.50 - 2 0.504 820
5
w
0.25- T 0.25-
[0 10
>
o
0.00 0.00
0o 2 4 6 8 10 12 0 6 0 12 ’
Years Years modera(e norderhne seuere

F-UP (yrs)

Death . 7.1%

153 %

AVR 23.5% 30.6 % 43.6%

Alive free of AVR 71.8% 63.5% 47.1%

Death

W -

moderate borderline severe NA

In 10/13 patients who died within 5 years, MAVD was classified as nonsevere, therefore
they were treated conservatively
and 8 of them died without AVR. Except one, all had peak velocity at aortic orifice <4 m/s.

Lupinek et al. EHJ 2023;44 Suppl 2



Mixed aortic valve disease (MAVD)

e Vyskyt
* Patofyziologie a prognoza
* Posouzeni hemodynamické a klinické zavaznosti

* Optimalni nacasovani intervence na aortalni chlopni
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VyS kyt B Global AS population
Etiology distribution®
Incidence rate of 2 222222
significant AS T
Calcific : 82 % 6.8 % of
38 /100 000 patients with
pErson-years AS will have
significant AR
Rheumatic: 11 % 24/ 100000
. person-years
Congenital : 5 %
Other : 2 %
C Global AR population
Etiology distribution®
Incidence rate of S L L 2L L8222
significant ART 4 & 2 228 2282
Calcific : 50 % f
20/ 100 000 1?'9% 0.
tonBbars patients with
. AS will have
Congenital : 15 % significant AR
Rheumatic : 15 % 10/ 100 000
person-years
Other : 20 %
Heart 2017;0:1-8. Heart 2022;0:1-12

doi:10.1136/heartjnl-2016-310894  doi:10.1136/heartjnl-2021-320501



FIGURE 1 LV Phenotypic Responses to Moderate AS, AR, and MAVD

LV Mass Index 75 g/m?
RWT <0.42

LVEDD 50 mm

LVESD 32 mm

LVEF 62%

VAR

LV Mass Index 94 g/m? \j LV Mass Index 103 g/m? (1)
RWT 032 (lor-) RWT 038 (-)

LVEDD 58 mm (1) LVEDD 50 mm (-)

LVESD 36 mm (1) LVESD 31 mm (-)

LVEF 65% (1) LVEF 58% (1)

LV Mass Index 138 g/m?
RWT 0.41

LVEDD 53 mm (1)
LVESD 33 mm (1)

LVEF 61% (-)

EDITORIAL COMMENT

Moderate mixed aortic valve disease (MAVD) leads to increased left ventricular diameters intermediate to that seen in isolated aortic requrgitation
(AR) or aortic stenosis (AS) as well as increased relative wall thickness, resulting in larger indexed left ventricular mass than either lesion in isolation.
LV = left ventricular; LVEDD = left ventricular end-diastolic diameter; LVEF = left ventricular ejection fraction; LVESD = left ventricular end-systolic
diameter; RWT = relative wall thickness.

The Simple Arithmetic of

Mixed Aortic Valve Disease
LVH + Volume Load = Trouble*

Matthew W. Parker, MD, Gerard P. Aurigemma, MD

JACC 2016,67:2330-3



FIGURE 1 Cardiac Damage Staging in Patients With AS and Implications for Therapeutic Management

STAGE 0 STAGE 1 STAGE 2 STAGE 3 STAGE 4
No Cardiac Damage LV Damage LA/MV Damage PA/TV Damage RV Damage
LV Hypertrophy: LA Dilation Pulmonary hypertension: RV systolic dysfunction:
>115 g/m? Male Indexed LA volume >34mL/m? Systolic PAP 2 60 mmHg TAPSE <17 mm
>95 g/m?Female Mean PAP 2 25 mmHg Tricuspid annulus s’ < 9.5 cm/s
Mitral Regurgitation
LV Diastolic Dysfunction 2 Moderate Tricuspid Regurgitation RV/PA Uncoupling
Grade 2 2 2 Moderate TAPSE/ Systolic PAP <0.45
Atrial Fibrillation
Subclinical LV systolic dysfunction: Moderate-to-severe Low Flow:
LVEF<60% SV index < 30 mL/m?
GLS 2-15%

| »; ¥ ¥ ¥ ¥
R W omalfEeswelawe | wdAw
»lv ¥ ¥ ¥ ¥

JACC: Cardiovascular Interventions 2019;12:2169-72



Prevalence of multiple VHD

1 single left-sided severe VHD
Survival differences

1 single left-sided severe VHD +
1 left-sided moderate VHD without
severe TR

2 2 severe VHD (aortic/mitral/tricuspid)
* Mitral + aortic 7.1%
« Mitral/aortic + tricuspid 9.7%
« Mitral + aortic + tricuspid ~ 5.9%

Product-Limit Survival Estimates - with number of subjects at risk

104 —~
095 i -
Survival o0 |
probability
0.85-
Log rank p<0.0001
0.80+— . : . T T T
0 30 60 90 120 150 180
Time to death at 6 months (days)
Valve disease groups A B Cc
A 3571 3075 3001 2918 2811 2655 2224

B 363 317 302 290 280 259 202
C. 1153 926 891 865 828 790 609

Baseline differences

a h=3571 ‘ n=363 8 n=1153
Age (years) 71 79 73
Heart failure  18% 31% 35%
Left atrial
volumes T TT TT
Pulmonary
dndicih t t1 t1t
Initial management differences
@ 1%
° 26%
63%
@D 14%
0
' 73%
@ 7%
& 26%
67%
@ Transcatheter Conventional Medical
therapy surgery management



Klinicka zavaznost

Zastoupeni emergentni TAVI je u MAVD vyznamné vyssi nez u izolované AoS

B. Heidari et al. / International Journal of Cardiology 299 (2020) 209-214

Soucasna echokardiograficka kritéria pro vyznamnost MAVD
mohou jeji klinickou zavaznost podhodnocovat.



Recommendations for Timing of Intervention for Mixed AS and AR

Referenced studies that support the recommendations are summarized in

COR

RECOMMENDATIONS

1. In symptomatic patients with combined AS and AR and a peak transvalvular jet velocity of at least 4.0 m/s
or a mean transvalvular gradient of at least 40 mm Hg, AVR is recommended (1,2).

C-EO

2. In asymptomatic patients with combined AS and AR who have a jet velocity of 4.0 m/s with an
LVEF <50%, SAVR is recommended (1,2).

ACC/AHA Guidelines for Management of VHD
JACC 2021,;77:e25-197



Posouzeni hemodynamické zavaznosti

1. Kvantifikace Ao stenozy
2. Kvantifikace Ao regurgitace

3. Posouzeni vyznamnosti kombinované vady



Kvantifikace kombinované Ao vady

Pokud je jedna vada dominantni nebo vyznamna, urCuje vyznamnost MAVD.

Pokud jsou obé vady stredni, je MAVD casto vyznamna,

voditkem muze byt V max a gradienty.



Indikace k intervenci

* Hemodynamicka vyznamnost
* Symptomy

* BNP (?)

* (CMR: kvantifikace fibrézy?)



