* Mitral annular calcification (MAC) is a chronic, degenerative
process involving calcium deposition in the fibrous skeleton
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Desian: Systematic review following PRISMA 2020 gusdaelines
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of the mitral valve annulus. and Web of Science Age <860 yrs 3.5% 1.0 (Reference)
« Affects approximately 15% of the general population, with ilﬂﬁhﬂ!.lﬂ:_ ("Mitral Annular Eﬂltlﬂ!:ﬂtiﬂn" OR "Mhﬂ'r_".'!
prevalence escalating significantly with age, chronic kidney AND (Epliomiiogy” OR *Pethagenodls” OR “Disgnostic 4,218 2,891 124 Age 60-80 yrs 18.7% 3.2 (2.6-3.9)
disease (CKD), and metabolic disorders. A b1 Ei IE; | ud: ok { S |-|:|E| ntified screened full-text mcluded
- - - - Studies included: 62 studies (2000- , includi
- r:lnr:e considered benign, MAC is now recognized as an G 12 L e ; b Age >80 yrs 43 7% 4.2 (3.1-5.7)
independent predictar of cardiovascular morbidity and - ,  oman sublectss B conflsed bl EPIDEMIOLOGY |
maortality, associated with mitral valve dyasfunction, IMM_ ' ;
conduction abnormalities, thromboembolism, and sudden echocardiography, CT, or MRI; cohort studies (nz100) or RCTs e - Female Sex 18.2% 1.6 (1.4-1.9)
cardiac death. Exclusion; Case reports, editorals, reviews; it 154% [ 437% @9 31.2% Q 1.6x
* Laspite Ke cinical stgnificance, COMprenansve: (5] Quality azpesament: Newcastie-Ottawa Scale (observational CKD 31.2% 2.3(1.9-2.8)
management guidelines remain limited, underscoring the studies) and Cochrane tool (RCTs) General Age CKD Female
need for this systematic synthesis. (5] Analysis; Random-effects meta-analysis; heterogeneity Population >B0 Years Patients Prevalence

assessed via |7 statistic (IF>50% = substantial)

X PATHOPHYSIOLOGY — MOLECULAR MECHANISMS [O] DIAGNOSIS & IMAGING MODALITIES

DIAGNOSTIC PERFORMANCE AT A GLANCE

= Endothelial Injury: Hanw_n:b:.rnami: stress activates TGF-B, |:|-|_‘l:|-l'l'l-|:l'l:':|'|-g RISK FACTOR HR (95% Cl) STUDY o Echocardiography (TTE) — First-line: Pp— | EnEra ,f"f- k
fibroblast-to-ostecblast ditferentiation and inltiating the caclification cascade | | MAC appears as a dense echogenic band with posterior acoustic MODALITY (%] (%) | O |
+ Inflammation: Elevated CRP (>3 mg/L) and IL-6 (>5 pg/mL) strongly Age (per 10 years) 2.14 [1.81-2.53) MESA Hhﬂ-dl_'ﬂ'ﬂnﬂ at the base of tho pl:'.lﬂ-iﬂﬂl::r rmitrad laafet, E-Iﬂ:ﬂ-lh"ln'i'l."_i' B7.5%, ' u JI.-"
correlate with MAC severity (ra0.62, p<0.001) Specificity 83.2%. Three-dimessional acho improves annalar sizing accuracy. 875 93.2 '1"'\-\ ——
« Calcification Pathway: ENPP1/ABCCE mutations accelerate hydroxyapatite g o0 st (s Computed Tomography (CT) — Geld Standard: I'TE cT MRI
L : : ; . - a8 Enables precise guantification using the Agatston score, Each 100-unit ' 7 .. 1 [
deposition; maltrix Gla protein (MGP) deficlency impairs calcification inhibition CKD 231 (1.89-276)  FHS @ bt i b . B for D inocackitd THVR - 46 - Sens 87.5% Sens 99.2% Sens 91.7% Sens 74.0%
« Geonetics: GWAS identifies suaceptibility loci linked to lipid metabolism planning and neo-LVOT assessment. Sansitivity 99.2%, Spacificity 98.7%. - : Spec 93.2% Spec 98.7% Spec 95.3% Spec B1.0%
(APOE). calcium handling (TRPV1), and inflammation (IL-&) mm& 1.32 (1.10-1.58)  MESA o e e = — e ——
. ] - : _ : ! ! remains the preferred m i r pre-procedural planning.
m mmmd . le nqu: hl:thH :gn -[HF; ; .I:InEt.-"reaH rl. IlllnmhilEa;u:: II-I;H 1LE), T @) Digtinguiches MAC from caseous necrosis and other mimics. Accuracy MRI 91.7 95.3 - t hé RsDmiasd ﬁmt—til SE:!H"::1E tool given its :ﬁ:le aveilability
ated lippprotein(a) (HR 1.32 per S0) — from the MESA study 'gh 168 (1.27-1.06) CKD Cohort . 81.7%, Specificity 85.3%. Particularly useful for solt-tissue characterization. ITE '
« Modifiable risk factors: Calcium-phosphate product >55 mg?/dL> (=55 mg"fdL®) low cost, and good diagnostic parformance.
LDL =130 mg/dL, proi ﬂ.ﬂm-u-r:: 4 o G ’ PET ("®F-Sodium Fluorida): « MRI and PET play complementary roles in complex or atypical cases.
>130 mg/dL, proin tory states LDL =130 mgfdl. .43 (1.15-1.78) Multl-ethnic @ Detects matabolically active, earty-stage calcification before structural PET 74.0 81.0

changes are vislible. Sensitrity 74%, Specificity B1%.
Emerging role in risk stratification.

serial echocardiographic surveillance is recommended for high-risk groups
every 1-2 years to monitor MAC progression and detect valvular dysfunction earty.

C’ MEDICAL MANAGEMENT "'"'H SURGICAL MANAGEMENT TRANSCATHETER APPROACHES (TMVR) FUTURE DIRECTIONS

Lipid-lowaring (Statina): High-intenaity statin therapy slows MAC
ﬂci;:rér-l!amnn (5. 1% va, 6.7% annual voluma increase, pa0.03). Valve Repair: ;EI‘II-H"I-"I!IE ET;‘E f:;“d:m ffrnm b ﬁ TNERMCAL JUCCORS TMlQ- /5.2 T S VAT Molacular Targets: Inhibition of ENPP1, modulation of Wnt/
K8 inhibitors ashow promise for lipoproteinia) reduction. TROPATAGR At B YIS, POATIITAC WIS Jaa S €& 30-day mortality: 10.8%; 1-year mortality: 25.3% B-catenin, and matrix Gla protein (MGP) augmentation
ﬂ Mll_[nl-l.mm.tnr Colehicinig: 0.5-0.6 dg_l'l reducos o presarve native anatomy and avoid ﬁ ﬂnmplucaﬂnnﬁ LVOT obstruction {'E 3%-]‘ FI‘HI'E'H'-EI\"UIEI' . ; & : .
regaion in hi '.i:IhnEHF' patients (RAR 12%): currently under prosthesis-related complications. leak (12.7%), device embolization (3.1%) & L'E?ﬂu::lﬂ _'""F“Et::lﬂﬂ; -n-t":t':'hﬂﬂid EI El'-lﬂ::'!':_fﬁﬂﬁtmﬂ and
;ﬁuﬂimﬁ“mﬁ;“d "Lﬁg;’gﬂ monatenil: sflliany Eomoaratii & Valve Replacement: Complete decalcification & Valve-in-MAC: Higher LVOT obstruction risk (HR 2.28) A -ﬂ“! e Im? e S R tf;n
ﬂ to wa rI’Enn wliﬁ lﬂ-w-:: bleeding riok (FHR 0.68). Anhcggulml:un a':hi".'“ﬂ' superior hemadgrmonic ovchomeas but better paravalvular leak outcomes compared to E Tﬂllﬂ:_[]ng:l_ing RCTs ﬂ'ln'l]luﬂtll'!g SNF4a72, colchicine, and
recmmmradie for moblle or ulcorated MAC with thremboembaolic risk, debridement (PEEedamant (78%), but arfde valve-in-ring intensive lipid-lowering strategies
& SNFa72 (Emaerging): Novel hydroxyapatite crystal growth inhibitor groove diswplion and ventricular rupture. % Patient selection: Critical evaluation of MAC distribution @ Intogration: Combining multi-omics, advanced imaging, and
sh::[wﬂr;n E-E"E raEI.n:;‘-ian ur lm:l?‘::u:u p=0.02) in hamodialysis & H;;;HI '[:ﬂgiqulnli An rl'njulnr é’ﬂ:n:umtructinn and predicted neo-LVOT area essential for clinical analytics for personalized MAC managemeant
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procedural success Goal: Prevention, aarly detection, and tailored therapy to
DAYV I"H it by Bt U B @& Dedicated devices and techniques are rapidly eveolving @ . e

o improve cutcomes

Mineral metabollom: Contrel of calcium-phesphate product and
phosphate binders critical in CKD patients to mit progression.

(@ CONCLUSION

pu0.02), particularly sulted for intermadbite- reduce MAC-related morbidity and mortality

risk pationts with cliicumferantial MAC.
Mitral annular calcification is a prevalent and multifaceted condition with significant clinical implications. Advances in understanding its pathophysiology, improving diagnostic accuracy,

an::l developing -nnnuah'-._re '_thmapeutu: strategies are essential to optimde patient outcomes. A rnuﬂnﬂsmlplfnary, individuallzed a;::pr::-ar:h remains the cornerstone of effective MAC management
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