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ABSTRACT 
Introduction: Signal peptide-CUB-EGF domain-containing 
protein 1 (SCUBE1) is a platelet- and endothelium-
associated glycoprotein implicated in platelet activation, 
thrombus propagation, and endothelial injury. Because 
these processes underpin thrombo-inflammatory 
cardiovascular and cardiopulmonary diseases, circulating 
SCUBE1 has attracted interest as a candidate biomarker. 
This systematic review aimed to critically synthesize 
comparative clinical evidence on circulating SCUBE1 levels 
across thrombotic or ischemic cardiovascular and 
cardiopulmonary conditions relative to control or 
comparator groups. 
 
Materials and Methods: A systematic search of PubMed, 
ScienceDirect, and SpringerLink was conducted for English-
language studies published from 1 January 2015 to 27 
September 2025. The protocol was prospectively registered 
in PROSPERO (CRD420251178563). Eligibility was guided by 
a PECO framework and included observational and 
diagnostic accuracy studies that measured circulating 
SCUBE1 in serum or plasma and reported patient-
comparator data. Two reviewers independently screened 
studies, extracted data, and assessed methodological 
quality using design-specific Joanna Briggs Institute tools 
and ROBINS-I. Owing to clinical and methodological 
heterogeneity, findings were synthesized narratively without 
meta-analysis. 
 
Results: Nine studies were included (four cross-sectional, 
three case-control, one cohort, and one diagnostic accuracy 
study). SCUBE1 levels were generally higher in patients with 
thrombotic or ischemic cardiovascular and 
cardiopulmonary diseases than in comparators, supporting 
associations with platelet-endothelial activation, thrombotic 
burden, endothelial dysfunction, and ischemia-reperfusion 
stress. However, absolute concentrations varied markedly 
across studies, precluding direct comparison and limiting 
interpretability of proposed cut-off values. Eight studies had 
moderate risk of bias and one had serious risk. 
 

Conclusion: SCUBE1 is a biologically plausible but still 
investigational biomarker; robust multicenter prospective 
studies with standardized assays are required before clinical 
translation in routine clinical practice. 
 
KEYWORDS:  
Thrombo-inflammation, cardiovascular disease, platelet 
aggregation, SCUBE1, thrombosis  
 
 
INTRODUCTION 
Atherosclerotic cardiovascular disease remains a leading 
cause of morbidity and premature mortality worldwide. 
Many major events occur when chronic vascular injury 
culminates in platelet-rich thrombosis, such as in acute 
coronary syndromes and procedure-related complications. 
Accordingly, biomarkers capturing platelet-endothelial 
activation could complement established markers that 
primarily reflect necrosis (e.g., cardiac troponins) or fibrin 
turnover (e.g., D-dimer), particularly when thrombotic 
burden and endothelial injury are central to clinical 
presentation.1-3 
 
Signal peptide-CUB-EGF-like domain-containing protein 1 
(SCUBE1) is a platelet- and endothelium-associated 
glycoprotein released during early platelet activation and 
endothelial perturbation. Experimental and clinical 
observations suggest that circulating SCUBE1 may track 
platelet aggregation, platelet-endothelial interaction, and 
thrombus stabilization, making it a plausible biomarker 
candidate in thrombotic and thrombo-inflammatory disease 
states.4-6 
 
Clinical studies have reported altered SCUBE1 levels across 
diverse cardiovascular and cardiopulmonary conditions, 
including acute coronary syndromes and percutaneous 
coronary intervention (PCI)-related complications, 
pulmonary embolism, hypertension-related vascular injury, 
and post-cardiac arrest physiology.7-14 However, findings are 
dispersed across small and heterogeneous studies that differ 
in design, patient phenotypes, sampling time, biological 
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matrix (serum/plasma), assay platforms, and reported 
concentration ranges. These differences limit interpretability, 
complicate comparisons of absolute values and cut-offs, and 
leave the incremental value of SCUBE1 beyond established 
biomarkers uncertain.6 

 
Therefore, this systematic review aims to map and 
narratively synthesize comparative clinical evidence on 
circulating SCUBE1 levels across thrombotic or ischemic 
cardiovascular and cardiopulmonary conditions versus 
comparator groups, and to identify methodological gaps that 
must be addressed before considering clinical translation.15 
 
 
MATERIALS AND METHODS 
Protocol Registration 
This systematic review protocol has been registered in the 
International Prospective Register of Systematic Reviews 
(PROSPERO) to promote methodological transparency and 
reduce unnecessary duplication. The protocol was 
prospectively registered in PROSPERO (CRD420251178563; 
https://www.crd.york.ac.uk/PROSPERO/view/CRD420251178
563).  No amendments were made to the protocol after 
registration. 
 
Search Strategy and Study Selection 
This systematic review was conducted in accordance with the 
Preferred Reporting Items for Systematic Reviews and Meta-
Analyses (PRISMA).16 We systematically searched PubMed, 
ScienceDirect, and SpringerLink for eligible studies published 
between 1 January 2015 and 27 September 2025. To improve 
both comprehensiveness and transparency, the search 
strategy combined SCUBE1-related terms with broader 
thrombotic, thrombo-inflammatory, and disease-specific 
concepts relevant to cardiovascular and cardiopulmonary 
conditions. These included platelet aggregation, thrombosis, 
thrombo-inflammation, atherosclerosis, acute coronary 
syndrome, myocardial infarction, no-reflow, stent 
thrombosis, pulmonary embolism, hypertension, 
hypertension-mediated organ damage, and cardiac arrest or 
post-cardiac arrest states. Controlled vocabulary was used 
where available, particularly in PubMed, whereas equivalent 
free-text terms were applied in ScienceDirect and 
SpringerLink. Boolean operators were used to structure the 
search strategy by combining core concepts with “AND” and 
related or synonymous terms with “OR.” A representative 
search structure was as follows: (“SCUBE” [tiab] OR “SCUBE1” 
[tiab]) AND (“Platelet Aggregation” [Mesh] OR “Thrombosis” 
[Mesh] OR “Thromboinflammation” [Mesh]) AND 
(“Cardiovascular Disease” [Mesh] OR “Atherosclerosis” 
[Mesh] OR “Acute Coronary Syndrome” [Mesh] OR 
“Myocardial Infarction” [Mesh] OR “Pulmonary Embolism” 
[Mesh] OR “Hypertension” [Mesh] OR “Cardiac Arrest” 
[Mesh] OR “Post-Cardiac Arrest Syndrome” [Mesh] OR “no-
reflow” [tiab] OR “stent thrombosis” [tiab] OR “hypertension-
mediated organ damage” [tiab]) AND (“Biological Markers” 
[Mesh] OR “biomarker” [tiab]). The full database-specific 
search strategy is provided in the main manuscript or 
appendix, in accordance with journal formatting 
requirements. 
 
 

We also used a PECO framework to guide eligibility and data 
extraction, defined as followss: (1) Population (P): Adults with 
thrombotic or ischemic cardiovascular and cardiopulmonary 
conditions. (2) Exposure (E): Elevated circulating SCUBE1 
levels (measured in serum/plasma). (3) Comparison (C): 
Healthy controls or clinical comparators without the target 
condition. (4) Outcome (O):  Difference in circulating SCUBE1 
concentration between exposed and comparator groups. 
 
Two reviewers (MAGS, RR) independently screened titles and 
abstracts, followed by full texts, against the eligibility criteria. 
Disagreements were resolved by discussion, and when 
necessary, by consultation with a third reviewer (HA). No 
automation tools were used in the selection process. 
 
Eligibility Criteria 
We included observational clinical studies (cross-sectional, 
case-control, cohort) and diagnostic accuracy studies that: (1) 
Enrolled participants with thrombotic or ischemic 
cardiovascular/cardiopulmonary conditions; (2) Measured 
circulating SCUBE1 in serum or plasma; (3) Reported SCUBE1 
values in patients and a concurrent control/comparator 
group (healthy controls or clinical comparators). 
 
We excluded abstracts without full text, duplicates, case 
reports, narrative reviews, and studies without a comparator 
group or without extractable SCUBE1 data. 
 
Data Extraction 
Data extraction was performed independently by two 
reviewers (MAGS and RR) using a standardized data-
collection form adapted from previous studies.16 For each 
included study, the following information was extracted: (1) 
Study identification (author’s name, year, design study). (2) 
Type of disease (primary condition and relevant subtypes) 
and assay. (3) Total sample (n). (4) SCUBE1 levels (ng/mL). 
(5) Pathophysiologic pathway. (6) Mechanistic role in 
SCUBE1 elevation. 
 
Discrepancies in data extraction were resolved through 
discussion between the two reviewers (MAGS and RR). When 
consensus could not be reached, a third reviewer (HA) was 
consulted to make the final decision. All disagreements and 
their resolutions were documented in the extraction 
database. 
 
We screened titles and keywords, then reviewed full texts 
against the inclusion criteria. We extracted data into 
structured tables capturing authors, year, disease context, 
biological mechanisms, SCUBE1 values, and references. A 
PRISMA flow diagram summarized study selection in Figure 
1. Figure 2 displayed SCUBE1 increase leading to platelet 
aggregation and thromboinflammation.  
 
Assessment of Study Quality 
Methodological quality was assessed using design-
appropriate Joanna Briggs Institute critical appraisal tools. 
Risk of bias was assessed using Risk of Bias in Non-
Randomized Studies of Interventions (ROBINS-I), focusing on 
confounding, participant selection, exposure classification, 
deviations from intended interventions, missing data, 
outcome measurement, and selective reporting. 
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Study Outcomes 
The primary outcome was the difference in circulating 
SCUBE1 concentration between patient and comparator 
groups. SCUBE1 levels were analyzed as continuous variables 
and expressed in ng/mL. Where alternative units were 
reported, values were converted to ng/mL when feasible; 
otherwise, measurements were presented as originally 
reported with clear unit specification. Secondary outcomes 
included diagnostic performance measures such as area 
under the receiver-operating characteristic curve (AUC), 
sensitivity, specificity, and reported cut-off values, as well as 
associations between SCUBE1 levels and clinically relevant 
outcomes including thrombotic burden, hypertension-
mediated organ damage, and return of spontaneous 
circulation. 
 
For each included study, the following data were extracted: 
author and year of publication, study design, sample size, 
clinical condition and comparator definition, SCUBE1 levels 
in patient and control groups, pathophysiological pathway, 
proposed mechanistic role of SCUBE1, summary statistics 
(mean ± standard deviation or median with interquartile 
range), and any reported diagnostic or prognostic thresholds. 
When data were incomplete or unclearly reported, analyses 
were based on the available published information without 
imputation, and study authors were not contacted. 
 
For continuous SCUBE1 concentrations we extracted group 
means and standard deviations (or medians and 
interquartile ranges when provided). Because of substantial 
heterogeneity, these effect measures were summarized 
descriptively without quantitative pooling. 
 
  
RESULTS 
Study Selection 
Literature searches in PubMed, ScienceDirect, and 
SpringerLink were conducted from July 10 to September 10, 
2025, with a final update on September 27, 2025. Applying a 
2015-2025 publication window yielded 332 records; after 
limiting to original research, 262 underwent title and 
abstract screening. Removal of 195 duplicates and 42 
abstract-only records left 25 full-text articles, of which nine 
(three case-control, four cross-sectional, one cohort, one 
diagnostic accuracy) met all inclusion criteria and were 
included in the review (Figure 1). 
 
Of the 25 full texts, 16 were excluded, mainly due to absence 
of a control or comparator group, no SCUBE1 measurement, 
or outcome reporting that did not allow meaningful 
comparison. Restricting the search to English-language, full-
text publications and not searching trial registries may have 
introduced reporting bias, favouring positive or biomarker-
focused studies. The extent of this bias cannot be quantified 
from the available data and should be considered when 
interpreting the findings. 
 
Main Findings 
Across the included studies, SCUBE1 generally tracked clinical 
states characterized by platelet activation, thrombus 
formation, endothelial perturbation, hypoxia, or ischemia-
reperfusion stress. Higher SCUBE1 concentrations were 

reported in acute coronary syndromes, PCI-related 
thrombotic complications, pulmonary embolism, 
hypertension-related vascular injury, and post-cardiac arrest 
states relative to comparator groups. 
 
However, the evidence should be interpreted cautiously. 
Although the direction of association was broadly consistent, 
absolute SCUBE1 concentrations varied markedly across 
studies and were not directly interchangeable. This variation 
likely reflects differences in assay kits, biological matrices, 
sampling timing, disease severity, and study design. As a 
result, the current literature supports a repeated biological 
signal rather than a unified diagnostic threshold (Table I, 
Figure 2).   
 
Across all included studies, circulating SCUBE1 
concentrations were measured using enzyme-linked 
immunosorbent assay (ELISA), with absorbance read at 450 
nm, and results were reported as mean ± standard deviation 
(SD) or median (interquartile range, IQR) according to data 
distribution in the original studies. Despite differences in 
clinical settings and assay methodologies, SCUBE1 levels were 
consistently higher in patient groups than in controls across 
cardiovascular, thrombo-inflammatory, and hypertensive 
conditions, reflecting underlying platelet activation, 
endothelial dysfunction, thrombus burden, microvascular 
obstruction, and ischemia-reperfusion injury. However, the 
small number of studies within each clinical domain and 
substantial heterogeneity in study design, populations, and 
analytical platforms precluded quantitative meta-analysis or 
sensitivity analyses; therefore, findings were synthesised and 
presented descriptively. 
 
Critical Appraisal 
Methodological quality was assessed using design-specific 
Joanna Briggs Institute tools. Overall, the included studies 
were acceptable for inclusion in a narrative systematic 
review, but several recurring limitations were identified. 
Case-control studies showed reasonable exposure and 
outcome measurement but incompletely reported matching 
procedures, group comparability, and confounding control. 
Cross-sectional studies generally described study populations 
and measurements adequately, although explicit adjustment 
strategies for confounding were not always clear. The single 
cohort study provided useful prognostic information but was 
limited by incomplete reporting of baseline outcome status 
and follow-up handling. The diagnostic accuracy study used 
an appropriate reference standard, but uncertainty remained 
regarding patient selection and threshold pre-specification. 
 
Risk of Bias 
Risk of bias was assessed using ROBINS-I across the included 
non-randomized studies. Overall, eight studies were judged to 
be at moderate risk of bias and one study at serious risk of 
bias. The most common concerns were residual confounding, 
participant selection, and incomplete adjustment for disease 
severity. In contrast, exposure measurement and outcome 
assessment were generally acceptable across studies. These 
findings indicate that the current evidence base is 
informative but methodologically limited, and that 
conclusions regarding diagnostic or prognostic performance 
should remain cautious. 
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Fig. 1: Flow Chart of Study Selection (PRISMA)16

Fig. 2: SCUBE1 levels across different clinical conditions. All measurements were performed using enzyme-linked immunosorbent assay 
(ELISA). Although different studies used different ELISA kits and microplate readers, all results were reported in ng/mL. Data 
distribution between control and comparison groups met the assumption of normality
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Fig. 3: Joanna Briggs Institute (JBI) Critical Appraisal. Each study was evaluated using a design-specific JBI checklist; therefore, the 
number of domains varies according to study design. Judgements are defined as follows: Yes indicates the criterion was met; 
Unclear indicates insufficient information; No indicates the criterion was not met; and Not applicable indicates the item was not 
relevant to the specific study design or fell beyond the available domains (e.g., fewer than D11 in some designs)

Fig. 4: Risk of bias was assessed using the ROBINS-I tool for non-randomized studies across seven domains (D1-D7). Overall judgements 
are classified as Serious, indicating high risk of bias; Moderate, indicating acceptable but notable methodological limitations; 
and Low, indicating minimal risk of bias
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DISCUSSION 
SCUBE1 and Acute Coronary Syndrome 
SCUBE1 is a membrane-associated glycoprotein stored in 
platelet α-granules and presented on the surface of activated 
endothelium. Upon platelet activation, it is cleaved and 
released into the circulation as a soluble adhesion molecule. 
Through its EGF-like repeats and CUB domain, soluble 
SCUBE1 can bridge neighboring activated platelets and 
facilitate their interaction with subendothelial structures, 
providing a mechanistic link between biochemical release 
and the formation of platelet-rich arterial thrombi. In the 
setting of acute coronary syndrome (ACS), this biology 
translates into a measurable rise in circulating SCUBE1 
during episodes of plaque disruption and thrombosis, where 
platelet activation is both an early and central event.4,7 
 
For NR phenomenon after primary PCI, SCUBE1 tracked 
microvascular risk. In a prospective STEMI study (n=142), 
mean SCUBE1 was about 97 ng/mL in NR, 51 ng/mL with 
successful reflow and 34 ng/mL in controls. SCUBE1 
independently predicted NR, consistent with a model of 
intense platelet activation, distal embolization, endothelial 
injury, and microvascular obstruction (MVO). Recent reviews 
NR and MVO support these mechanisms and highlight their 
prognostic significance. Clinically, elevated pre-PCI SCUBE1 
in STEMI may flag NR-prone lesions and prompt 
microvascular protection strategies. However, the evidence is 
preliminary and needs standardized assays and external 
validation.9,18 
 
SCUBE1 also appears to index thrombotic propensity in late 
stent thrombosis (LST). In STEMI with angiographic LST 
patients, at-presentation SCUBE1 (pre-PCI) exceeded levels in 
healthy controls and in STEMI without LST. On multivariable 
analysis, SCUBE1 remained an independent predictor. A 
cutoff near 59.2 ng/mL yielded an area under curve AUC of 
0.97 with sensitivity and specificity 83%. These findings align 
with a high-reactivity, platelet-driven LST biology and 
suggest triage value at presentation, particularly when post-
PCI TIMI flow is suboptimal. Key limitations include single-
center design and lack of assay standardization.17 
 
After primary PCI for ST-elevation myocardial infarction 
(STEMI), SCUBE1 correlates with angiographic thrombus 
burden. In a prospective primary PCI (PPCI) cohort (n=88), 
higher SCUBE1 was associated with high thrombus load. A 
threshold above 65.63 ng/mL predicted heavy thrombus with 
an area under the curve of 0.93 and remained an 
independent predictor alongside troponin. These findings 
align with interventional strategies for large thrombus, such 
as intensified antithrombotic and selective rather than 
routine aspiration. However, current ACC/AHA/SCAI (2025) 
and ESC (2023) guidelines do not endorse SCUBE1 testing in 
acute coronary syndromes. Evidence is promising but not 
practice changing. Overall, SCUBE1 integrates platelet 
activation and thrombus biology across the ACS spectrum, 
yet clinical adoption awaits multicenter validation, assay 
harmonization, and proof of incremental decision value.12,19,20 
 
SCUBE1 and Pulmonary Embolism 
SCUBE1 is expressed by vascular endothelium and platelets. 
Soluble SCUBE1 supports platelet-platelet adhesion and 

platelet-matrix interactions, which accelerates thrombus 
growth in vivo. Genetic depletion of soluble SCUBE1 or 
antibody blockade reduces arterial thrombosis in mice 
without excess bleeding. In the pulmonary circulation, 
SCUBE1 also influences BMPR2-related signaling, linking 
platelet activation and endothelial dysfunction in acute 
pulmonary embolism (PE).4,21-23 
 
A case-control study by Dirican reported higher plasma 
SCUBE1 in confirmed PE than in non-PE and healthy groups. 
A cutoff of 0.49 ng/mL yielded an area under the curve (AUC) 
of 0.79 with sensitivity 100% and specificity 64%. A larger 
cross-sectional study by Xiao showed higher SCUBE1 in CT-
confirmed PE than in suspected PE and healthy controls. A 
cutoff of 7.789 ng/mL produced an AUC of 0.919 with 
sensitivity 81.25% and specificity 92.13%. Levels declined at 
three-month follow-up. An emergency-department study in 
2025 observed lower SCUBE1 in PE than in matched controls, 
underscoring assay heterogeneity and the importance of 
sampling time and patient factors such as body mass index 
(BMI).10-11 
 
SCUBE1 reflects platelet-driven thrombosis and endothelial 
perturbation central to PE and shows diagnostic promise as 
an adjunct in probability-based pathways. At present, major 
guidelines prioritize pretest probability, age-adjusted D-
dimer, and imaging, and they do not recommend SCUBE1 for 
routine use. Priorities include assay harmonization, kinetic 
profiling versus symptom onset, and multicenter validation 
of decision thresholds and incremental value over D-dimer 
across risk strata.11,24 
 
SCUBE1 and Hypertension 
In essential hypertension, circulating SCUBE1 tends to be 
higher than in normotensive controls and shows modest 
relations with 24-hour blood pressure burden, consistent with 
hemodynamic load driving platelet-endothelial activation 
and microvascular injury.12 Chronic pressure and shear 
increase endothelial dysfunction, oxidative stress, and small-
vessel remodeling. These changes promote microvascular 
rarefaction, hypoperfusion, and fibrosis that define 
HMOD.25 Consistent with this pathophysiology, 
hypertensive patients show higher SCUBE1 than controls, 
with the highest levels in HMOD. In a comparative study, 
SCUBE1 independently predicted HMOD with fair diagnostic 
performance. Organ-specific cutoffs clustered near 200-360 
ng/mL, supporting its role as a severity indicator rather than 
a presence-absence marker.13 
 
Night-time blood pressure behavior modifies vascular stress. 
Non-dippers, who lack the expected nocturnal fall, show 
greater endothelial activation and platelet reactivity.26 In 
newly diagnosed essential hypertension, SCUBE1 exceeded 
levels in healthy controls and was highest in non-dippers. 
Soluble CD40 ligand (sCD40L) was also elevated. These 
findings link an ambulatory phenotype to a biologic marker 
of thrombo-inflammation and help explain greater target-
organ injury with non-dipping.12 
 
Practically, SCUBE1 can complement ambulatory blood 
pressure monitoring (ABPM) to flag higher-risk patients. 
Targets include non-dippers and those with suspected early 
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HMOD when imaging and routine labs are equivocal. 
Interpret SCUBE1 within a composite judgment that includes 
ABPM, renal indices, retinal assessment, and cardiac 
imaging. Current evidence is cross-sectional and largely 
single-center, and absolute cutoffs vary by organ system and 
assay. Serial measurements under standardized therapy and 
prospective outcome studies are needed before routine use.12-

13 
 
SCUBE1 and Cardiopulmonary Arrest (Post ROSC) 
During cardiac arrest and the early minutes after return of 
spontaneous circulation (ROSC), ischemia reperfusion and a 
massive catecholamine surge trigger endothelial activation 
and glycocalyx shedding with brisk platelet activation and 
microthrombosis. These signals map to the severity of 
postcardiac arrest syndrome and track neurologic and 
survival outcomes, which makes the platelet-endothelial axis 
a target for early bedside risk stratification.27-28 In acute 
atherothrombotic states, circulating SCUBE1 rises and mirrors 
platelet activation, which is central to early postcardiac arrest 
microvascular failure and relevant to ROSC biology.29 
 
Clinically, a prospective adult CPR study reported higher at-
presentation SCUBE1 in patients who achieved ROSC than in 
those without ROSC. A threshold near 9 ng/mL yielded AUC 
0.74, sensitivity 100%, specificity 48%, and negative 
predictive value 100% for predicting ROSC. This supports 
rule-out utility when values are low but is insufficient for 
definitive decisions. SCUBE1 should be interpreted alongside 
physiologic monitoring and guideline-directed post-arrest 
care, not as a stand-alone trigger. Evidence remains limited 
to small, single-center cohorts with modest specificity, so 
SCUBE1 is best viewed as a biologically meaningful adjunct 
for early assessment of platelet-endothelial activation after 
ROSC.14 
 
Taken together, the available evidence suggests that SCUBE1 
may reflect a biologically meaningful intersection between 
platelet activation, endothelial injury, and thrombo-
inflammatory burden across multiple cardiovascular and 
cardiopulmonary conditions. Nevertheless, the present 
evidence base remains small, largely observational, and 
methodologically heterogeneous. The consistency of 
directional elevation across studies is encouraging, but it 
should not be mistaken for proof of immediate clinical utility. 
 
A major limitation of the field is the lack of assay 
standardization. Differences in ELISA platforms, biological 
matrices, sampling timing, comparator selection, and disease 
severity make direct comparison of absolute concentrations 
and proposed cut-off values inappropriate. Accordingly, 
SCUBE1 should currently be interpreted as an investigational 
biomarker with mechanistic plausibility rather than as a 
clinically validated diagnostic or prognostic test. 
 
Another important limitation concerns search 
comprehensiveness. Although the review included three 
major databases and a prospectively registered protocol, 
biomarker studies involving SCUBE1 are dispersed across 
multiple disease-specific literatures rather than a single 
unified research domain. The revised manuscript therefore 
clarifies the broader disease-specific search concepts used to 

capture this evidence more transparently. Even so, the 
restriction to English-language full-text studies and the 
absence of grey-literature retrieval mean that some relevant 
studies may still have been missed. 
 
 
LIMITATIONS 
This systematic review has several limitations. First, the 
search was restricted to three databases and English-
language full-text publications, which may have increased 
the risk of reporting and language bias. Second, the included 
studies were clinically and methodologically heterogeneous 
with respect to disease context, sampling conditions, assay 
platforms, and comparator definitions. Third, the 
predominance of small, non-randomized, single-center 
studies limits the certainty of the evidence. These factors 
reduce confidence in any single threshold value and preclude 
direct quantitative comparison of absolute SCUBE1 
concentrations across studies. 
 
 
CONCLUSION 
This systematic review suggests that circulating SCUBE1 is 
frequently elevated in thrombotic and ischemic 
cardiovascular and cardiopulmonary conditions and most 
plausibly reflects platelet-endothelial activation within a 
broader thrombo-inflammatory process. However, the 
current evidence base remains limited by small sample sizes, 
observational study designs, assay heterogeneity, and 
inconsistent thresholds across studies. SCUBE1 should 
therefore be regarded as an investigational biomarker rather 
than a clinically established one until larger prospective 
multicenter studies provide standardized measurement 
approaches, external validation, and evidence of 
incremental value over existing clinical pathways. 
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spreadsheet calculations. 
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