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RHEUMATIC HEART VALVE DISEASES
NATURAL HISTORY
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RHEUMATIC HEART VALVE DISEASES
NATURAL HISTORY
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RHEUMATIC HEART VALVE DISEASES
NATURAL HISTORY
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RHEUMATIC HEART VALVE DISEASES
NATURAL HISTORY
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RHEUMATIC HEART VALVE DISEASES
NATURAL HISTORY
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RHEUMATIC HEART VALVE DISEASES
IMOLECULAR MIMICRY — CROSS-REACTIVITY

In vitro evidence of T cell cross-reactivity with both GAS-M protein and proteins from valve tissue
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T cells from RHVD cross-reactivity with:
o recombinant streptococcal M protein
o fragments of valve tissue
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RHEUMATIC HEART VALVE DISEASES
IMOLECULAR MIMICRY — CROSS-REACTIVITY

RHVD-derived antibodies and valvular endothelial cells
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RHEUMATIC HEART VALVE DISEASES
IMOLECULAR MIMICRY — CROSS-REACTIVITY
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RHEUMATIC HEART VALVE DISEASES
IMOLECULAR MIMICRY — CROSS-REACTIVITY
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RHEUMATIC HEART VALVE DISEASES
IMOLECULAR MIMICRY — CROSS-REACTIVITY
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RHEUMATIC HEART VALVE DISEASES
IMOLECULAR MIMICRY — CROSS-REACTIVITY
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RHEUMATIC HEART VALVE DISEASES
IMOLECULAR MIMICRY — CROSS-REACTIVITY

Non disease vs rheumatic MV proteome

Gene UniProt Descripfion q value
NDMV vs

Human heart valve proteomes RMWVD
COL1A1 P02452 Collagen alpha-1{1) chain 0.085
COL3A1 FO2461 Collagen alpha-1{11l) chain 0054
COL4A1 PO2462 Collagen alpha-1{1V] chain NS
COLGA1 F12109 Collagen alpha-1(1) chain 0.035
CoLi12atl Q99715 Collagen alpha-1{XI1) chain NS
COL14A1  QOETOT Collagen alpha-1{XIV) chain NS
COL15A1 P3s058 Collagen alpha-1{XV) chain NS
COL18A1  QOT092 Collagen alpha-1(XVI) chain ME
CoL18a1  P3306D Collagen alpha-1{XV1I1) chain NS
COLSAZ POSSST Collagen alpha-2(V) chain 0028
COoLsAZ P12110 Collagen alpha-2(V1) chain MS
COLBAG ABNMZT Collagen alpha-6(V1) chain M3
CTHRCH Q9ECGEE Collagen triple helix repeat-containing protein 1 0.084
COL1AZ  ADAOS2Z3IHS Collagen type | alpha 2 isoform 1 0.078
COL4AZ ADADZARDWE Collagen, type |1V, alpha 2, isoform CRA_a 4
COLSA1 ADADZARBES Collagen, type W, alpha 1, isoform CRA_& NS
COLBA3 DIZGF2 Collagen, type VI, alpha 3 n.0g4

Homologue epitope regions
Human heart COL1A1/COL1AZ vs 5. pyogenes Collagen-like surface protein

Epitope B
S. pyo GODRGETGAQGPYGPOGEKGETGAQGRAG
Hum GERGRPGAPGPAGARGNDGATGAAGPPG

GERGRVGAPGPAGARGSDGSVGPYVGPAG
{ il \ Passos et al., Circulation. 2022;145:531-548
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RHEUMATIC HEART VALVE DISEASES
IMOLECULAR MIMICRY — CROSS-REACTIVITY
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RHEUMATIC HEART VALVE DISEASES
NEO ANGIOGENESIS - LYMPHANGIOGENESIS

o

CAVD

( _ \ Sekulic et al. Cardiovasc Pathol. 2024;69:107605
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RHEUMATIC HEART VALVE DISEASES
NEO ANGIOGENESIS - LYMPHANGIOGENESIS

Podoplanin Podoplanin

/ :i \ Sekulic et al. Cardiovasc Pathol. 2024;69:107605

l'institut Passos et al., Front. Cardiovasc. Med. 2021;7:612716
duthorax



RHEUMATIC HEART VALVE DISEASES
NEO ANGIOGENESIS - LYMPHANGIOGENESIS

Endothelial cell lineage-tracing

Mitral valve: Cdh5-CreERT2 ROSAMTmG/+
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RHEUMATIC HEART VALVE DISEASES
IMAIN MECHANISMS RELATED TO RHVD
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Endothelial cells B e e, e e

Lymphangiogenesis

=

Inflammation :
Macrophage /

Self-Antigens:

Lymph node

Beell  MMPs Epitope mimicry
4. O\ o, @ Cryptic Antigens .
" Teell e %’ . . Neoantigens Cytokines p
\ "‘,’ ° .. o.e a N,J . o s ® i 5
~_ Cytokines Y ° 00 0 WP
Infiltration I Fibrosis -

%& PTMA TGF-B t 7
® N\ e i

Autoantibody

/ iI \ Lupieri et al., Front. Cardiovasc. Med. 2025;12:1537104

l'institut
duthorax



RHEUMATIC HEART VALVE DISEASES
GENETIC SUSCEPTIBILITY
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Cohort
RHD

RHD
RHD
RHD

RHD
RHD

RHD

RHD

RHD

Mo. of
studies

No. of No. of
participants cases
2,545 1,333
1,882 981
1,169 636
978 515
1,202 600
1,196 588
820 318
1,043 588
1,043 588

Muhamed et al., Am J Med Genet C Semin Med Genet. 2020;184:159-77
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RHEUMATIC HEART VALVE DISEASES
SEX-DIFFERENCES
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RHEUMATIC HEART VALVE DISEASES

SEX-DIFFERENCES
A Controls RHVD
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RHEUMATIC HEART VALVE DISEASES
TAKE HOME MESSAGE

» Complex pathophysiological mechanisms:
o Molecular mimicry and cross-reactivity
o Mechanical stress imposed to the left-side valves
o Neo-angiogenesis and lymphantogenesis
o Genetic susceptibility variants
o Sex-related differences mediated by ERa

» Still important gaps in knowledge regarding the mechanisms
involved in RHVD
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