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Abstract 

Background: Microclots and associated endothelial or microvascular dysfunction have been 

proposed as contributors to symptom clusters in post-COVID condition (PCC). Emerging laboratory 

data describe fibrinaloid microclot complexes and endothelial dysregulation in subsets of PCC 

patients, though the clinical significance and therapeutic implications remain uncertain. Methods: 

This case report describe an individual with PCC who underwent plasma fluorescence microscopy 

in a research biobank program, demonstrating markedly elevated microclot burden. A repurposed 

triple antithrombotic regimen targeting platelet activation and coagulation pathways was initiated. 

Serial functional assessments, symptom reports, and repeat microclot microscopy were used to 

monitor response. Results: The author/patient, a 52-year-old Swedish woman with exertional angina, 

exercise intolerance, and documented coronary microvascular dysfunction, demonstrated improved 

walking performance, reduced exertional demand on standardized tests, and increased chair-stand 

capacity. Microclot burden decreased from 15/16 to 3/16 over 5.5 months. Discussion: Observed 

improvements in symptoms, functional performance, and biomarker profiles are consistent with a 

microvascular explanatory model of PCC, in which endothelial dysfunction, hypercoagulability, and 

microclot formation may contribute to heterogeneous clinical phenotypes. However, spontaneous 

recovery and placebo effects cannot be excluded. Triple antithrombotic therapy is off-label, carries 

known bleeding risks, and remains experimental in this context. These findings highlight the need 

for randomized controlled trials and standardized microclot assays to clarify efficacy, safety, and 

appropriate patient selection. Conclusion: In this PCC case with elevated microclot burden, 

repurposed triple antithrombotic therapy was temporally associated with symptomatic and 

biomarker improvement. Definitive evidence requires controlled studies with rigorous methodology.  
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Preprint Disclaimer 

This manuscript is a preprint that has not undergone peer review. The content should not be 

used to guide clinical practice.  

The author is a “spetspatient” [1] (expert patient engaged in coproduction of knowledge and 

care) and a patient-researcher. The patient/author has provided wri�en informed consent for 

publication of clinical details and images.  

Introduction 

Early in the pandemic, thromboembolic complications were widely reported in acutely ill 

patients [2,3]. Mechanistic studies proposed platelet activation by SARS-CoV-2 and amyloidogenic 

spike protein effects yielding fibrin(ogen) resistant to fibrinolysis [4–7]. To facilitate communication, 

the term “microclots” or fibrinaloid microclot complexes (FMCs) has been used to denote insoluble 

Preprints.org (www.preprints.org)  |  NOT PEER-REVIEWED  |  Posted: 12 February 2026 doi:10.20944/preprints202602.0988.v1

Disclaimer/Publisher’s Note: The statements, opinions, and data contained in all publications are solely those of the individual author(s) and
contributor(s) and not of MDPI and/or the editor(s). MDPI and/or the editor(s) disclaim responsibility for any injury to people or property resulting
from any ideas, methods, instructions, or products referred to in the content.

© 2025 by the author(s). Distributed under a Creative Commons CC BY license.

https://doi.org/10.20944/preprints202602.0988.v1
http://creativecommons.org/licenses/by/4.0/


 2 of 6 

 

fibrin–amyloid aggregates in plasma (approximately 8–200 µm). Subsequent work reported 

hyperactivated platelets, increased viscosity, thrombotic endotheliitis with debris, extracellular viral 

vesicles, and neutrophil extracellular traps (NETs) in PCC, and post-translational modifications 

within fibrinaloid microclot complexes, potentially inducing persistent inflammation and capillary 

obstruction [8–10]. 

These phenomena may underpin microvascular dysfunction and autonomic phenotypes such 

as POTS and plausibly contribute to post-exertional malaise via perfusion impairment, tissue 

hypoxia, lactate accumulation, and disturbances of ATP-dependent processes in neural and muscle 

cells [11–13], (Figure 1). 

 

 

Figure 1. Implications of a Proposed Microvascular Pathophysiology in Post-COVID Condition (PCC). 

Upstream triggers (e.g., SARS-CoV-2 persistence/extracellular vesicles) may drive hemostatic and immune 

activation, including hyperactivated platelets and neutrophil extracellular traps, leading to thrombotic 

endotheliitis and fibrinaloid microclot complexes. A schematic capillary cross-section illustrates narrowed 

lumen and impaired perfusion, resulting in tissue hypoxia and ATP-dependent dysfunction. Associated clinical 

phenotypes (fatigue, PEM, POTS, microvascular dysfunction) and the biomarker framework (FMC score, 0–16) 

are shown alongside the therapeutic pathway (repurposed triple antithrombotic therapy). Observed 

improvements in FMC burden and functional tolerance reflect findings from the present two-patient case series. 

Conceptual schematic created by Lisa Noren; not adapted from any published source. 

Methods 

Design and participants: This is a case report. The author/patient had persistent symptoms 

following SARS-CoV-2 infection consistent with PCC. Clinical evaluations were conducted in 

Sweden, with additional biomarker assessments performed through a biorepository program in 

Stellenbosch, South Africa. 

Microclot assessment: Plasma fluorescence microscopy was used to quantify fibrinaloid 

microclot burden on a 0–16 semi-quantitative scale, with reference values <8. 

Intervention: A repurposed triple antithrombotic regimen was initiated targeting coagulation 

cascade and platelet aggregation: acetylsalicylic acid 75 mg once daily, clopidogrel 75 mg once daily, 
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apixaban 5 mg twice daily, plus pantoprazole 40 mg once daily for gastroprotection was initiated by 

the author/patient . Recommended duration in the observational protocol was 2–6 months with 

monthly clinical follow-up [14]. 

Outcomes and follow-up: Symptom reports were collected longitudinally. Standardized 

walking tests and chair-stand tests were performed serially; wearable data were used to estimate 

exertional intensity. Repeat microclot microscopy was performed. 

Results 

A 52-year-old previously healthy woman (physician) developed exertional chest pain and 

reduced exercise capacity after COVID-19 (2020). Baseline ECG, troponin T, and CT pulmonary 

angiography were unremarkable. Recurrent bradycardia occurred. Echocardiography, cardiac MRI, 

and Holter monitoring were normal. A six-minute walk test (6MWT) was pathological with marked 

tachycardia and angina. 

High-resolution CT with inspiratory/expiratory imaging showed peripheral mosaic a�enuation 

(air trapping). Adenosine stress cardiac MRI demonstrated, and invasive coronary angiography 

confirmed, microvascular dysfunction: coronary flow reserve 1.1 (reference >2.0) and index of 

microcirculatory resistance 118 (reference <25), with normal epicardial coronaries. 

Anti-anginal therapy (beta-blocker, long-acting nitrate) yielded partial benefit; physical capacity 

and work ability remained limited (~50%).  

In 2025, plasma fluorescence microscopy demonstrated markedly elevated microclot burden: 

15/16 (reference <8). 

Following initiation of triple antithrombotic therapy, standardized 0.4-km walking tests showed 

improved completion time (from 289 s to 233 s) and reduced exertional intensity (intensity minutes 

decreased from 4 to 1) (Figures 2 and 3). Chair-stand capacity improved (total rises from 27 to 39; 

onset of perceived lactate accumulation from repetition 11 to 17) [Figure 4]. Within months, longer 

walking distances were tolerated without angina or post-exertional malaise; anti-anginal medication 

requirements decreased. At 5.5 months, microclot burden had decreased from 15/16 to 3/16; 

FUNCAP-27 had improved from 138 to 152 and PGIC was 6/7. 

 

Figure 2. Walking test, standardized for length and exertion; completion time decreased from 289 seconds to 233 

seconds. 
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Figure 3. Walking test, standardized for length and exertion; objective exertion, as measured by intensity 

minutes recorded on a wearable device, decreased from 4 to 1. 

 

Figure 4. One-minute chair-stand test. Both the total number of rises and the repetition at which lactic acid 

accumulation was perceived improved (from 27 to 39 and from repetition 11 to 17, respectively). 

Discussion 

This case align with a microvascular explanatory model for specific PCC phenotypes in which 

microclots and endothelial or microvascular dysfunction may contribute to heterogeneous systemic 

symptoms, including angina, exercise intolerance, POTS [15], and post-exertional malaise. 

Repurposed triple antithrombotic therapy addresses dysregulated clo�ing physiology by preventing 

formation of new microclots and potentially facilitating fibrinolytic breakdown of those already 

formed, which may promote endothelial repair and symptomatic improvement (Figure 1). 

Alternative explanations—including spontaneous recovery and placebo effects—cannot be 

excluded. The temporal sequence of early clinical improvement followed by biomarker change 

suggests (without proving) a therapeutic signal, warranting double-blind randomized controlled 
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trials and standardized, blinded microclot analytics to assess causality and clinical utility. Access to 

specialized diagnostics remains challenging because microclots are not detectable by conventional 

thrombosis tests in many countries. 

Conclusions 

PCC may involve microvascular pathology with microclots and endothelial dysregulation. In 

this case report, repurposed triple antithrombotic therapy was associated with symptom 

improvement and reduction in microclot burden. Robust randomized trials and standardized 

biomarker platforms are needed to define efficacy, safety, patient selection, and care pathways. 

Ethics and Safety 

This case series does not constitute human subjects research and is therefore exempt from formal 

ethical review. Wri�en informed consent for publication of clinical details and images was obtained 

from the patient/author. 

The regimen (“triple therapy”) comprises dual antiplatelet therapy plus a direct oral 

anticoagulant with known bleeding risks; use should be specialist-led with individualized risk–

benefit assessment, gastroprotection, and monitoring. The protocol is off-label/repurposed and not 

standard of care; randomized evidence is pending.  

In this case, prescription and clinical monitoring was made by the author/patient, weighing 

benefits versus watchful waiting in the presence of confirmed microclot pathology. 

The study Biorepository and database program for blood coagulation, where the tests were performed, 

has obtained the required ethical approvals. 
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