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Mitral regurgitation (MR) is a prevalent and se-
vere valvular heart disease, characterized by back-
flow of blood from the left ventricle into the left
atrium during systole due to improper closure
of the mitral valve.! Secondary MR is a condi-
tion where regurgitation of the mitral valve oc-
curs due to changes in the left ventricle size and
function rather than primary mitral valve pathol-
ogy. This condition is closely linked to heart fail-
ure (HF), particularly HF with reduced ejection
fraction (HFrEF), which leads to ventricular re-
modeling and dilation, resulting in regurgitation.?

The hemodynamic consequences of MR have
a significant impact on the risk of thrombus for-
mation and systemic embolization. On the one
hand, MR is associated with a hypercoagulable
state, as the increased hemodynamic stress leads
to endothelial injury.®* Damaged endothelium los-
es its anticoagulant properties and becomes pro-
thrombotic, facilitating platelet adhesion, aggre-
gation, and activation of the coagulation cascade.’
On the other hand, a number of studies have in-
dicated that significant MR jets may help reduce
thromboembolic events, as a regurgitant jet cre-
ates a high-velocity, turbulent flow within the left
atrium, which disrupts blood stasis, a critical fac-
tor for thrombus formation. This constant agita-
tion of blood prevents settling of coagulation fac-
tors and thrombus formation.>”

Mitral valve transcatheter edge-to-edge repair
(TEER) is an innovative, minimally invasive pro-
cedure designed to treat MR. TEER provides an al-
ternative to traditional open-heart surgery, par-
ticularly beneficial for patients at a high surgical
risk. The intervention is currently recommended
for symptomatic severe MR patients.® The effect
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of the TEER procedure on the left atrial hemody-
namics indicates a possible impact on the coag-
ulation system and, therefore, a risk of system-
ic embolization.

In a report from the Mitral Fibrin Study by
Siniarski et al® published in this issue of Polish
Archives of Internal Medicine, the authors aimed
to understand the hemostatic alterations in se-
vere MR and how TEER affects key coagulation
and fibrinolytic parameters. As prior studies have
suggested both protective and prothrombotic ef-
fects of MR,%:6:10-12 3 closer examination of fibrin
clot properties and thrombin generation was pur-
sued by the authors in HF patients undergoing
TEER. The primary aim was to assess if MR re-
duction following TEER influenced specific clot
phenotype characteristics in patients with HF,
as this has not been previously investigated. The
study enrolled 31 patients with severe MR sched-
uled for TEER. Blood samples were collected be-
fore the procedure (visit 1 [V1]) and at follow-up
intervals after the procedure (V2 at 1-2 days af-
ter TEER and V3 at 6-8 weeks after TEER). Be-
yond routine laboratory examinations and fibrin-
ogen concentration, key parameters investigat-
ing the prothrombotic fibrin clot phenotype were
measured by the authors. A pressure-driven sys-
tem was used to determine fibrin clot permeation
(permeation coefficient, K), as described previ-
ously." The fibrinolytic capacity of plasma sam-
ples was measured using the clot lysis time (CLT)
assay, as recommended by the International So-
ciety on Thrombosis and Haemostasis, Fibrino-
gen and Factor XIII Scientific and Standardisation
Subcommittee.'® Thrombin generation kinetics
was evaluated using the Calibrated Automated
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Thrombogram assay (assessing peak thrombin
level; endogenous thrombin potential).

The authors found that fibrinogen levels signif-
icantly decreased from V2 to V3 (1-2 days post-
-TEER vs a median of 50 days post-TEER). Addi-
tionally, K_ values showed a significant increase
between these 2 visits (V2 vs V3). However, no
significant differences were found in the other
tested coagulation variables between V1 and V3.
CLT was the only investigated hemostasis param-
eter that significantly correlated with a change
in N-terminal pro-B-type natriuretic peptide
(NT-proBNP) level between V2 and V1 (r = 0.4;
P =0.049). In a multivariable analysis, baseline
CLT was found to be an independent predic-
tor of early post-TEER NT-proBNP level change
(R2=0.55; P = 0.02), highlighting its significance
as a potential key indicator of the hemodynam-
ic response to TEER. For clinicians, the findings
suggest that monitoring fibrinogen levels and per-
haps other hemostasis parameters (eg, clot per-
meability, CLT), may be important in the future,
when managing HF patients undergoing TEER.
The ability to predict hemodynamic outcomes
through CLT offers a practical tool for improv-
ing patient care and tailoring therapeutic strate-
gies post-TEER. The potential value of determin-
ing fibrin clot properties has been shown in sev-
eral prospective studies suggesting that clot per-
meability and CLT measurements may be useful
in predicting cardiovascular events.'® Although
standardization of CLT had already been initi-
ated,' results call for unified efforts toward fur-
ther steps in the standardization of clot perme-
ability and CLT, as a prerequisite of their use in
the clinical practice in the future.

The study by Siniarski et al® is of consider-
able importance, as it is the first to investigate
thrombin generation and fibrin clot properties
in the context of TEER in HF patients. The find-
ings may contribute to better understanding of
the coagulation changes associated with TEER,
and highlight the importance of CLT as a predic-
tive marker for hemodynamic outcomes. Never-
theless, results of this study should be interpret-
ed in the context of its limitations and strengths.
The work provides valuable insights, but also un-
derscores the need for additional investigations
to fully understand the implications of TEER on
the coagulation and fibrinolytic system. Limita-
tions of the study include a small sample size,
exclusion of certain patient populations, and
exclusion of certain hematologic parameters
from the final statistical analysis. Additionally,
the follow-up period was relatively short, and
long-term effects of TEER on coagulation param-
eters remain unclear at this stage. Future studies
should consider larger patient cohorts and lon-
ger follow-up periods to validate these findings
and explore additional hemostasis parameters
and markers of endothelial damage.

To conclude, the study by Siniarski et al® provid-
ed the first steps to clarify previous contradictory
findings on the effect of MR on thromboembolic
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risk and provided novel insights into the inter-
play between MR and the coagulation system.? It
is obvious, however, that the complex relation-
ship between MR and the thromboembolic risk
in HF requires further research. Efforts to under-
stand the long-term impact of TEER on the coag-
ulation system will surely be appreciated, and fu-
ture results will likely help optimize patient out-
comes and refine procedural techniques.
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