Effectiveness of alteplase infusion for the management of prosthetic mitral valve thrombosis in
pediatric age group and proposed algorithm
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Introduction

Prosthetic valve thrombosis leading to valvular obstruction could
potentially be a life-threatening complication whose treatment remains
controversial (1).

Early diagnosis followed by treatment is of paramount importance as any
delay can lead to significant morbidity and mortality (2). There 1s a lack of
definite guidelines for the treatment of prosthetic valve thrombosis not
only in the pediatric population but also in the adult population as well.
Treatment options vary from anticoagulation, thrombolytic therapy, or in
extreme cases might need urgent prosthetic valve replacement (3).

Though thrombolysis has been used 1n the pediatric population for a long
time for different indications, especially in patients with central venous
catheter thrombosis, and after arterial access problems, there 1s still limited
data on 1ts risks and benefits in this population (4).

Out of all the thrombolytic agents, alteplase has shown to have a high
affinity for fibrin (5). Given this fact, alteplase 1s the most recommended
thrombolytic agent. One other potential advantage which alteplase has over
other thrombolytics 1s its short half-life (6).

There 1s growing literature of its efficacy and safety in prosthetic valve
thrombolysis 1n the adult population (7). However, its role 1n pediatric
prosthetic valve thrombosis is still not clearly established. Moreover, there

1s no clear dosing regimen as well (8)

Figure 1. (a)ransthoracic echocardiography betore alteplase intusion
showing (1)closed prosthetic mitral valve 1n systole, (11)stuck posterior

mitral valve leaflet in diastole and (111) increased mean gradient across the

In this study, we have shown that alteplase infusion 1s highly effective in
the management of prosthetic valve thrombosis in the pediatric population.
Moreover, the risk of fatal complications is negligible. The overall success
rate was more than 95%. Low-dose regimen appears to be as effective as
high dose. Additionally, we demonstrated that alteplase can be
administered safely and effectively via peripheral line.

Based on our experience regarding alteplase infusion, in the majority of
our patients, we used slow infusion of 0.1-0.3 mg/kg/hour rate with the
aim of reducing embolic and bleeding complications while keeping the
success rate as high as possible. We did not come across any major
complications . We also looked at the risk factors which could have
precipitated prosthetic valve thrombosis, but all of the patients seem to be
well anticoagulated at the time of presentation. Another possible
explanation could be some sort of mechanical 1ssue which renders the
valve liable for thrombogenicity.

In the pediatric population, we do not have any standard guidelines to treat
prosthetic valve thrombosis. The decision of starting thrombolysis needs to
be made on a case-by-case basis comparing the risks and benefits (11). We
suggest an algorithm for the management of this condition 1n the pediatric
population.

The first step 1n the algorithm is the diagnosis of prosthetic mitral valve
thrombosis by echocardiography and confirmation by fluoroscopy in

doubtful cases. Alteplase 1s started if there 1s no contraindication for
thrombolysis.

Algorithm for management of prosthetic mitral valve

Conclusions

Alteplase infusion as preferred fibrinolytic therapy in the paediatric
population appears to be a safe option in cases of acute prosthetic valve
thrombosis. We recommend using it as a low-dose infusion through the
peripheral line rather than a loading or high-dose regimen. There should be
a low threshold to start this to prevent long-term complications of
prosthetic valve thrombosis.
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valve. Post-alteplase infusion echocardiography reveals (1v) closed
prosthetic mitral valve in systole, (v) both leaflets opening normally in thrombosis: Figure 2

diastole, and (v1) return of mean gradient across prosthetic mitral valve p "
back to baseline. Anterior leaflet is shown in bold arrow and posterior Prosthetic mitral valve thrombosis
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leaflet in dotted arrow. (b) Fluoroscopy of prosthetic mitral valve showing
closed mechanical valve during systole (1), stuck mitral valve leaflet (11),
partial opening of mitral valve leaflets (111), and normal opening of mitral
valve leaflets (1v).
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A total of 10 patients with 20 trials of alteplase infusion from June 2011 to June 2021
were included.
Demographic data and outcome of patients are shown in Table 1.

The aim of this study 1s to present our experience regarding the
effectiveness of low dose alteplase for pediatric prosthetic mitral valve
thrombosis. The primary outcome was successful thrombolysis without
major bleeding complications. Moreover, we would like to suggest an
algorithm for the management of prosthetic valve thrombosis 1n the
pediatric population.

(No contraindications to thrombolytic therapy)
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Materials and Methods

Table 1. Demographic data and outcome of patients

This retrospective chart review included patients who underwent thrombolysis
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Partial response was defined as > 50% reduction in gradients but with restricted
leaflet motion.
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Major bleeding was defined as gastrointestinal bleeding, intra- cranial bleeding, -

or any bleeding requiring blood transfusion.
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Abbreviations: AVSD = atrioventricular septal defect; MOF = multiorgan system failure; MR = mitral regurgitation; MVR = mitral valve replacement; TOF = tetralogy of Fallot.
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