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ABSTRACT

Background: The aim of this study is to evaluate the clinical utility of endocan as a biomarker
for differentiating among the various forms of acute coronary syndromes (ACS), including STEMI,
NSTEMI, and unstable angina.

Methods: We conducted a thorough literature search using the Medline, Scopus, Embase, and
Cochrane Library databases, encompassing publications from the databases’ inceptions to August
1, 2024.

Results: The meta-analysis includes four studies. The pooled analysis demonstrates endocan lev-
els to be elevated in the STEMI group, with a mean of 1.68 (0.84), compared to 1.20 (0.38) in the
control group (MD = 0.58; 95% CI [0.10, 1.05]; p = 0.02). Endocan levels in the NSTEMI patients
and control groups revealed respective levels of 1.16 (0.38) and 1.06 (; MD = 0.17; 95% CI [0.01,
0.33]; p = 0.03). The pooled analysis indicates no statistically significant difference in endocan
levels between the STEMI and UA/NSTEMI groups, with levels at 2.22 (1.22) and 2.64 (1.22), re-
spectively (MD = 0.01; 95% ClI [-0.20, 0.21]; p = 0.95)

Conclusions: The findings indicate endocan levels to be notably higher in patients with STEMI and
NSTEMI compared to control groups, suggesting its potential involvement in the pathogenesis of
acute myocardial infarction.
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Despite the progress in cardiovascular medicine, acute
coronary syndrome (ACS) remains a challenging clini-
cal problem (Costello & Younis, 2020; Vafaie, 2016).
Prognosis is closely correlated with the subtype of ACS,
with ST-elevated myocardial infarction (STEMI) associ-
ated with higher mortality rates than other subtypes of
ACS (Martinez et al., 2022). Regardless of the clinical
course of ACS, early risk stratification after an ACS event
plays a crucial role in improving prognosis, particularly in
terms of long-term outcomes. The use of biomarkers has
significantly improved ACS diagnosis through the popu-
larization of cardio-selective troponins. A strong effort is
now underway to find well-suited biomarkers that facili-
tate the estimation of a patient’s prognosis, thus enabling
early risk stratification (Bauer & Tousek, 2021).

As stated by Balta et al., endothelial-specific mole-
cule 1 (endocan) belongs to the novel biomarkers that
have yet to be well-characterized. Its mechanism of
action is strictly related to endothelial dysfunction and
the activation of pro-inflammatory cascades (Balta et
al., 2015) (Figure 1). During the COVID-19 pandemic,
researchers thoroughly investigated endocan as a poten-
tial diagnostic and prognostic biomarker (Gorgiin et al.,
2021; Khalaji et al., 2024). Laloglu and Alay determined
a diagnostic cut-off level of 444.2 pg/mL, which differ-
entiates patients with COVID-19 from healthy individ-
uals. At this level, endocan’s sensitivity and specificity
were 92% and 80%, respectively. Furthermore, what
was particularly useful during the COVID-19 pandemic
was that endocan could predict the severity of the dis-
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ease’s clinical course (Laloglu & Alay, 2022). A preliminary study was also conducted to determine whether endocan
levels can distinguish patients with mild, moderate, and severe erectile dysfunction. Karabakan et al. found the average
Endocan level to statistically differ between the stages of erectile dysfunction severity (Karabakan et al., 2017). Inter-
est in endocan continues to increase in various fields. It is primarily regarded as an indicator of very early endothelial
damage, which can occur in the course of hypertension, even asymptomatic, as well as among patients with metabolic
syndrome (Hirooka, 2024; Iwariczyk et al., 2022). Khalaji et al. conducted a meta-analysis suggesting that endocan can
also be useful for identifying patients with chronic kidney diseases (Khalaji et al., 2023).

Endothelial injury

Figure 1. Endocan’s mechanism of action.

Katsioupa et al. summarized the use of Endocan in cardiovascular medicine, highlighting its potential for risk strati-
fication following major cardiovascular events (MACEs). Additionally, the difference in endocan levels between ST-el-
evated myocardial infarction (STEMI) and non-ST-elevated myocardial infarction (NSTEMI) or unstable angina (UA)
may have potential diagnostic properties (Katsioupa et al., 2023). A pilot study from 2015 revealed a statistically sig-
nificant difference in endocan levels among patients with acute myocardial infarction (AMI). However, the results had
limited impact due to the small sample size, with only 30 controls and 53 participants with AMI (Kose et al., 2015).
Interest in endocan has increased since Qiu et al.’s study, which found endocan serum levels to be significantly higher
among patients with AMI compared to controls without AMI. Although the results of this cross-sectional study were
ambiguous (no statistically significant difference between endocan and Gensini score), they remain important (Qiu
et al., 2017). Based on a small study with a limited number of participants, Cimen et al. revealed endocan levels to
significantly decrease after successful coronary artery bypass grafting (CABG). This is not surprising, as successful
reperfusion of the ischemic tissues stabilizes endothelial damage, leading to a decrease in biomarkers associated with
endothelial dysfunction (Cimen et al., 2019).

As a result, we have conducted this meta-analysis to provide more comprehensive evidence of the predictive value
of endocan in patients with ACS.
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Methods

This study follows the established recommendations of the Preferred Reporting Items for Systematic Reviews and
Meta-Analyses (PRISMA) statement (Page et al., 2021). The protocol was registered after the search but in advance of
the data extraction using the Prospective Register of Systematic Reviews (CRD42024575085).

Search Strategy

We conducted a thorough literature search in the Medline, Scopus, Embase, and Cochrane Library databases to
find original articles that reported on endocan levels among ACS patients. Articles published between the databases’
inceptions and August 1, 2024, were selected for review. The keywords applied to the literature retrieval included:
“endothelial cell-specific molecular 1” OR “endocan” OR “ESM-1" AND “acute coronary syndrome” OR “ACS” OR
“ST Segment Elevation Myocardial Infarction” OR “ST Elevated Myocardial Infarction” OR “ST-elevation MI” OR
“STEMI” OR “non-ST elevation myocardial infraction” OR “NSTEMI” OR “myocardial infarction” OR “unstable
angina”. We also evaluated the reference lists of the included papers to determine if they met the inclusion criteria for
this study by taking into account the presence of relevant parameters.

Inclusion and Exclusion Criteria

Two reviewers independently investigated the full texts of eligible studies that met the following inclusion criteria:
(1) adult patients (aged >18 years); (2) studies reporting sufficient information about endocan levels among ACS and
healthy patients (at baseline); (3) outcomes involving functional recovery, cognitive dysfunction, death, hemorrhagic
transformation, vascular events, depression, and recurrence; (4) cohort studies or case-control studies; and (5) studies
published in English. Exclusion criteria: (1) duplicated publication; (2) studies with no primary data (review articles,
editorials, comments); (3) animal studies; (4) studies with a sample size of five or less or ongoing studies with no re-
sults; and (5) conference abstracts, case reports, and letters.

Two authors (MP and DS) independently screened the titles and abstracts after removing duplicate studies both auto-
matically (Endnote X8, Clarivate, Philadelphia, PA, USA) and by hand. We consulted a third and fourth author (ER for
screening and AK for full-text review) in order to reach a consensus on the inclusion and exclusion of each article. We
also searched the references cited in the identified publications to find additional studies.

Data Extraction

We extracted the first author, year of publication, study design, type of ACS, number of patients, age, sex, patient co-
morbidities, and endocan levels from each eligible study. Additionally, the image digitization software GetData Graph
Digitizer 2.26 extracted the corresponding results from studies that provided bar charts or curve graphs but did not
provide relevant data. Two authors (M.P. and D.S.) performed these processes independently, with a third author (L.S.)
participating in the discussion in case of disagreement.

Risk of Bias Assessment

Two reviewers (D.S. and M.P.) separately rated the quality of the included studies using the Newcastle-Ottawa Qual-
ity Scale (NOS) (Stang, 2010). We discussed any concerns about the quality score with the third reviewer (L.S.). The
NOS instrument’s score consists of three components: selection and representativeness, study group comparability, and
subjective perception of the outcome or exposure. A star rating system ranging from 0-9 determines the quality score.
A study with a NOS score of 4 was classified as low quality, research with a score of 4-6 was categorized as moderate
quality, and a NOS score greater than or equal to seven was classified as high quality.

Statistical Analysis

We performed statistical analyses using Review Manager software version 5.4 (Nordic Cochrane Centre, Cochrane
Collaboration, Denmark). The p values are two-sided, with significance at p < 0.05. Dichotomous outcomes were ex-
pressed as relative risks (RRs) with 95% confidence intervals (CIs), and continuous outcomes were expressed as the
mean difference (MD) with 95% CI. When reporting the continuous outcome as a median and interquartile range, we
estimated the means and standard deviations using the formula described by Hozo et al. (2005). We visualized the re-
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sults using forest plots. We examined the statistical heterogeneity between studies using Cochran’s Q test and Higgins I
statistics, with I* < 25% indicating low, 25% < I? < 50% moderate, 50% < I* < 75% high, and I > 75% extreme hetero-
geneity (Higgins et al., 2011). A random-effects model was used in accordance with significant heterogeneity (I* > 50%,
p < 0.05); otherwise, the fixed-effect model was exerted. Additionally, we assessed publication bias using funnel plots
and Egger’s test. We created funnel plots from a meta-analysis that included at least 10 studies, with p < 0.05 in Egger’s
test indicating the presence of publication bias (Egger et al., 1997). Lastly, we conducted a leave-one-out meta-analysis
during the sensitivity analyses.

Results
Search Results and Study Characteristics

In total, 126 studies were identified based on the search strategy. After screening studies according to the inclusion
and exclusion criteria and removing duplicates, four articles were at last included in this meta-analysis (Kundi et al.,
2017; Qiu et al., 2017; Wei et al., 2021; Ziaee et al., 2019). The selection process and result are shown in Figure 2, and
characteristics of the included studies are summarized in Table 1. All studies had high quality based on NOS (Table 1).

| —"
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L J
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Figure 2. PRISMA flow chart of the included studies.
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Table 1

Baseline Characteristics of Included Trials

Coun- | Study | Study | No.of | A Male Ml Comorbidities NOS
Study R . gender
try design | group patients HTN DM DL score
Kundi 58
ctal. STEMI 88 64412 | 51(59.1) | 265+38 | 34(386) | 21239) |
2016 Turkey PS 8
Control 45 62415 | 27(60.0) | 26939 | 15(333) | 10222) | 4?)57)
Qiu AMI 216 | 653+ 12.7 | 137(63.4) | 25.0+4.0 | 109(50.5) | 46(21.3) | NS
etal., China CCS 8
2016 Control 60 63.8+8.8 | 32(53.3) | 242+3.0 | 23(38.3) | 10(16.7) | NS
Wei STEMI 37 | 574+11.6| 23(62.2) | 24.9+2.6 | 12(32.4) NS NS
etal., China PS 8
2021 Control 24 | 5724103 | 15(62.5) | 24.0+2.1 | 6(25.0) NS NS
Ziace STEMI 160 | 584+98 |126(78.8) | 26.8+3.1 | 66(41.3) | 29 (18.1) 26
etal, e : OE : : (35.0)
2018 Iran PCCS 8
NSTEMI | 160 | 56195 | 110(688) | 268+38 | 80(500) | 32(200) | 46285)

AMI = acute myocardial injury; BMI = body mass index; CCS = cross-sectional study; DM = diabetes mellitus; DL =
dyslipidemia; HTN = hypertension; NS = not specified; PCCS = prospective cross-sectional study; PS = prospective
study; STEMI = ST-elevation myocardial infarction.

Meta-analysis

Three studies reported endocan levels among STEMI and control groups. Pooled analysis showed endocan levels
to vary at 1.68 + 0.84 for the STEMI group compared to 1.20 + 0.38 for the control group (MD = 0.58; 95% CI [0.10,
1.05]; p = 0.02).

Only Qiu et al.’s (2017) study reported endocan levels among NSTEMI and control groups (1.16 + 0.38 vs. 1.06 +
0.19, respectively; MD = 0.17; 95% CI [0.01, 0.33]; p = 0.03). Pooled analysis showed no statistical significance differ-
ence between endocan levels for the STEMI vs. UA/NSTEMI groups (2.22 + 1.22 vs. 2.64 + 1.22, respectively; MD =
0.01; 95% CI [-0.20, 0.21]; p = 0.95).

Discussion

The present meta-analysis has aimed to assess the diagnostic and prognostic value of endocan in patients with
acute coronary syndromes (ACS) by focusing on comparisons among STEMI, NSTEMI, and control groups. Our
results demonstrate endocan levels to be significantly elevated in patients with STEMI and NSTEMI compared to
control groups, reinforcing the biomarker’s potential role in the pathophysiology of myocardial infarction. Specifical-
ly, the pooled analysis showed a notable increase in endocan levels in the STEMI group (MD = 0.58, p = 0.02) and
the NSTEMI group (MD = 0.17, p = 0.03) compared to controls. However, no significant differences were observed
between STEMI and NSTEMI/UA groups, indicating endocan to perhaps be an insufficient marker for differentiating
between these subtypes of ACS.

The association between elevated endocan levels and ACS likely reflects the underlying endothelial damage and
pro-inflammatory state associated with acute myocardial infarction (AMI). This is particularly relevant in the case of
STEMI, where the rupture of atherosclerotic plaque and the subsequent thrombus formation result in complete occlu-
sion of the coronary artery, leading to extensive myocardial ischemia and necrosis. Several studies have supported the
prognostic value of endocan in cardiovascular disease. Ziaee et al.’s (2019) study, which included 340 patients with
ACS, reported serum endocan levels to be positively correlated with the myocardial infarction thrombolysis risk score
and the occurrence of major adverse cardiac events (MACE), such as recurrent MI, heart failure, and cardiovascular
death. In their cohort, patients with higher endocan levels had a significantly higher risk of adverse outcomes, suggest-
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ing endocan to perhaps serve as a valuable biomarker for risk stratification in ACS. Despite its evident role in reflecting
endothelial damage, our analysis found no statistically significant differences between endocan levels in patients with
STEMI and those with NSTEMI or UA (MD = 0.01; 95% CI [-0.20, 0.21]; p = 0.95). This finding suggests that, while
endocan levels are elevated in ACS patients, the biomarker may lack the specificity needed to differentiate among the
various subtypes of myocardial infarction. This is consistent with the findings of previous studies, such as Cimen et al.’s
(2019), which demonstrated endocan levels to decrease following successful coronary artery bypass grafting (CABG)
but to not vary significantly between different ACS presentations (Chen et al., 2021; Lin et al., 2024). The inability of
endocan to distinguish between STEMI and NSTEMI could be attributed to the shared pathophysiological mechanisms
underlying both conditions. While STEMI is characterized by complete coronary artery occlusion, NSTEMI typically
results from partial occlusion; however, both conditions involve similar processes of endothelial damage, inflammation,
and atherosclerosis (Chen et al., 2021). Thus, as a marker of endothelial dysfunction, endocan may plausibly reflect the
presence of these common underlying mechanisms rather than the specific clinical manifestations of ACS. Additional-
ly, the relatively small sample sizes of the included studies may have limited the power of our meta-analysis to detect
subtle differences between STEMI and NSTEMI. Larger studies with more comprehensive data on endocan levels in
ACS subgroups are needed to fully elucidate the potential of this biomarker in differentiating among the various forms
of myocardial infarction.

Endocan’s role as a biomarker of endothelial dysfunction places it alongside other well-established cardiovascular
biomarkers such as high-sensitivity C-reactive protein (hsCRP), troponins, and B-type natriuretic peptide (BNP). While
troponins remain the gold standard for diagnosing myocardial infarction due to their high specificity for cardiac injury,
endocan offers unique advantages in that it reflects systemic endothelial dysfunction, a key driver of atherosclerosis and
vascular disease (Behnoush et al., 2023; Chen et al., 2021). Endocan has also been compared to hsCRP, a widely used
marker of inflammation in cardiovascular disease. Unlike hsCRP, which is a general marker of inflammation, endocan
is specifically linked to endothelial activation and has been shown to correlate with endothelial cell injury in conditions
such as hypertension, metabolic syndrome, and chronic kidney disease (Behnoush et al., 2023; Chen et al., 2021; Lin
et al., 2024). This makes endocan a promising candidate for assessing endothelial health in patients with ACS and for
potentially improving the identification of those at higher risk of adverse cardiovascular outcomes. However, the use of
endocan as a clinical biomarker is notably still in its early stages, and its diagnostic and prognostic value in ACS remains
to be fully established. While our study provides evidence of its potential utility in identifying endothelial dysfunction
and myocardial injury, further research is needed to determine whether Endocan can complement existing biomarkers
such as troponins and BNP for guiding clinical decision-making regarding ACS patients.

While our meta-analysis provides valuable insights into the role of endocan in ACS, acknowledging the limitations of
the available data is important. First, the number of studies included in the analysis was relatively small, and the sample
sizes of the individual studies were limited. This may have reduced the statistical power of our findings, particularly in
the comparison between STEMI and NSTEMI groups. Second, considerable heterogeneity was present among the in-
cluded studies in terms of study design, patient populations, and methods for measuring endocan levels. This variability
may have influenced the results of our pooled analysis and should be taken into account when interpreting the findings.
Third, the lack of longitudinal data on endocan levels limits our ability to assess its prognostic value over time. While
elevated endocan levels have been associated with adverse cardiovascular outcomes in some studies, further research is
needed to determine whether endocan can reliably predict long-term outcomes in ACS patients and whether it has any
incremental value beyond traditional risk factors and biomarkers (Chen et al., 2021; Lin et al., 2024).

Future research on endocan should focus on larger, multicenter studies that include diverse populations of ACS pa-
tients. These studies should aim to standardize the measurement of endocan levels and explore its potential utility in
combination with other biomarkers for risk stratification and prognosis. Additionally, longitudinal studies are needed
to evaluate the temporal changes in endocan levels following ACS and their relationship to clinical outcomes. The inte-
gration of endocan into existing risk prediction models such as GRACE or TIMI scores should also be investigated to
determine whether it can improve the accuracy of these tools for predicting adverse outcomes in ACS patients. Finally,
studies examining the impact of therapeutic interventions (e.g., statins or antiplatelet agents) on endocan levels could
provide valuable insights into the role of endothelial dysfunction in managing ACS (Behnoush et al., 2023; Chen et al.,
2021; Lin et al., 2024).
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Conclusion

In summary, our meta-analysis suggests endocan to be a promising biomarker for detecting endothelial dysfunction
and myocardial injury in patients with ACS. While elevated endocan levels were observed in both STEMI and NSTEMI
patients, the lack of significant differences between these groups indicates endocan to perhaps not be specific enough for
distinguishing among the different types of ACS. Nevertheless, endocan’s association with adverse cardiovascular out-
comes highlights its potential role in risk stratification, and further research is warranted to fully establish its clinical utility.

Funding Conflicts of Interest
This research received no external funding. The authors declare no conflict of interest.
Intitutional Review Board Statement Author’s ORCID numbers
Not applicable.

Lukasz Szarpak 0000-0002-0973-5455
Vi pmne| (Conat i e Michal Pruc 0000-0002-2140-9732
Not applicable.

Damian Swieczkowski 0000-0002-5648-4652
Vit ATy il Monika Tomaszewska 0000-0001-9913-2406
Not applicable.

Togay Evrin 0000-0002-8306-4303
Acknowledgments Burak Katipoglu 0000-0002-4347-6258
Not applicable.

Michat Zembala 0000-0001-6043-3762

References

Balta, S., Mikhailidis, D. P., Demirkol, S., Ozturk, C., Celik, T., & Iyisoy, A. (2015). Endocan: A novel inflam-
matory indicator in cardiovascular disease? Atherosclerosis, 243(1), 339-343. https://doi.org/10.1016/j.atherosclero-
$i5.2015.09.030

Bauer, D., & Tousek, P. (2021). Risk stratification of patients with acute coronary syndrome. J Clin Med., 10(19),
4574. PMID: 34640592; PMCID: PMC8509298. https://doi.org/10.3390/jcm10194574

Behnoush, A. H., Khalaji, A., Bahiraie, P., Alehossein, P., Shobeiri, P., Peisepar, M., & Cannavo, A. (2023). Endo-
can as a marker of endothelial dysfunction in hypertension: A systematic review and meta-analysis. Hypertens Res.,
46(10), 2388-2399. https://doi.org/10.1038/s41440-023-01402-y

Chen, J., Jiang, L., Yu, X. H., Hu, M., Zhang, Y.-K,, Liu, X., He, P., & Ouyang, X. (2021). Endocan: A key player
of cardiovascular disease. Front Cardiovasc Med., 8, 798699. https://doi.org/10.3389/fcvm.2021.798699

Cimen, A. O., Emet, S., & Elitok, A. (2019). Endocan: A biomarker predicting successful reperfusion after cor-
onary artery by-pass surgery of acute coronary syndrome patients. Eur Rev Med Pharmacol Sci., 23(1), 338-342.
https://doi.org/10.26355/eurrev_201901_16781

Costello, B. T., & Younis, G. A. (2020). Acute coronary syndrome in women: An overview. Tex Heart Inst J.,
47(2), 128-129. https://doi.org/10.14503/TH1J-19-7077

Egger, M., Davey-Smith, G., Schneider, M., & Minder, C. (1997). Bias in meta-analysis detected by a simple,
graphical test. BMJ, 315(7109), 629-634. https://doi.org/10.1136/bm;j.315.7109.629

Gorgiin, S., Cindoruk, S., Ozgen, E., Yadigaroglu, M., Tevfik Demir, M., Yiicel, M., Kiirsad Akpinar, C., & Glizel,
M.. (2021). Diagnostic and prognostic value of serum endocan levels in patients with COVID-19. Angiology, 72(10),
942-946. https://doi.org/10.1177/00033197211026044

Higgins, J. P. T., Altman, D. G., Ggtzsche, P. C., Jiini, P., Moher, D., Oxman, A. D., Savovié, J., Schulz, K. F.,
Weeks, L., & Sterne, J. A. C. (2011). The Cochrane collaboration’s tool for assessing risk of bias in randomised trials.
BMJ, 343, d5928. https://doi.org/10.1136/bmj.d5928
!39



Il TRC JOURNAL OF MEDICINE

Hirooka, Y. (2024). How can endocan be used as a specific biomarker of endothelial dysfunction in hypertension?
Hypertens Res., 47(3), 794-795. https://doi.org/10.1038/s41440-023-01542-1

Hozo, S. P., Djulbegovic, B., & Hozo, 1. (2005). Estimating the mean and variance from the median, range, and the
size of a sample. BMC Med Res Methodol., 5, 13. https://doi.org/10.1186/1471-2288-5-13

Iwanczyk, S., Smukowska-Gorynia, A., WoZniak, P., Grygier, M., Lesiak. M., & Araszkiewicz, A. (2022). In-
creased endocan expression as a biomarker of endothelial dysfunction in patients with metabolic syndrome. Pol Arch
Intern Med., 132(7-8), 16292. https://doi.org/10.20452/pamw.16292

Karabakan, M., Bozkurt, A., Akdemir, S., Gunay, M., & Keskin, E. (2017). Significance of serum endothelial cell
specific molecule-1 (Endocan) level in patients with erectile dysfunction: A pilot study. Int J Impot Res., 29(4), 175-
178. https://doi.org/10.1038/1jir.2017.19

Katsioupa, M., Kourampi, 1., Oikonomou, E., Tsigkou, V., Theofilis, P., Charalmous, G., Marinos, G., Gialamas,
1., Zisimos, K., Anastasiou, A., Katsianos, E., Kalogeras, K., Katsarou, O., Vavuranakis, M., Siaos, G., & Tousoulis,
D. (2023). Novel biomarkers and their role in the diagnosis and prognosis of acute coronary syndrome. Life (Basel),
13(10), 1992. https://doi.org/10.3390/1ife13101992

Khalaji, A., Amirkhani, N., Sharifkashani, S., Peiman, S., & Behnoush. A. H. (2024). Systematic review of endo-
can as a potential biomarker of COVID-19. Angiology, 75(2), 107-115. https://doi.org/10.1177/00033197231152941

Khalaji, A., Behnoush, A. H., Mohtasham, K. Y., Alehossein, P., & Bahiraie, P. (2023). High circulating endo-
can in chronic kidney disease? A systematic review and meta-analysis. PLoS One, 18(8), €0289710. https://doi.
org/10.1371/journal.pone.0289710

Kose, M., Emet, S., Akpinar, T. S., Kocaaga, M., Cakmak, R., Akarsu, M., Yuruyen, G., Arman, Y, & Tukek, T..
(2015). Serum endocan level and the severity of coronary artery disease: A pilot study. Angiology, 66(8), 727-731.
https://doi.org/10.1177/0003319714548870

Kundi, H., Balun, A., Cicekcioglu, H., Karayigit, O, Topcuoglu, C., Kilinckaya, M. F., Kiziltunc, E., Cetin, M.,
& Ornek, E. (2017). Admission endocan level may be a useful predictor for in-hospital mortality and coronary

severity index in patients with st-segment elevation myocardial infarction. Angiology, 68(1), 46-51. https://doi.
org/10.1177/0003319716646932

Laloglu, E., & Alay, H. (2022). Endocan as a potential marker in diagnosis and predicting disease severity in
COVID-19 patients: A promising biomarker for patients with false-negative RT-PCR. Ups J Med Sci., 127(1). https://
doi.org/10.48101/ujms.v127.8211

Lin, L. Y., Chang, T. T., Leu, H. B., Huang, C.-C., Wu, T.-C., Chou, R.-H., Huang, P.-H., Yin, W.-H., Tseng, W.-
K., Lin, T.-H., Yeh, H.-I., Chang, K.-C., Wang, J.-H., Wu, C.-C., & Chen, J.-W. (2024). Novel prognostic impact
and cell specific role of endocan in patients with coronary artery disease. Clin Res Cardiol. https://doi.org/10.1007/
$00392-024-02458-7

Martinez, M. J., Rueda, F., Labata, C., Oliveras, T., Montero, S., Ferrer, M., el Quaddi, N., Serra, J., Lupon, J.,
Bayes-Genis, A. & Garcia-Garcia, C. (2022). Non-STEMI vs. STEMI cardiogenic shock: Clinical profile and long-
term outcomes. J Clin Med., 11(12), 3558. https://doi.org/10.3390/jcm11123558

Page, M. J., McKenzie, J. E., Bossuyt, P. M., Boutron, 1., Hoffmann, T. C., Mulrow, C. D., Shamseer, L., Tetzlaff, J.
M., Ak, E. A., Brennan S. E., Chou, R., Glanville, J., Grimshaw, J. M., Hrébjartsson, A., Lalu, M. M., Li, T., Loder,
E. W., Mayo-Wilson, E., McDonald, S., McGuinness, L. A., Stewart, L. A., Thomas, J., Tricco, A. C., Welch, V. A,
Whiting, P., & Moher, D. (2021) The PRISMA 2020 statement: An updated guideline for reporting systematic re-
views. BMJ. 2021 Mar 29;372:n71. https://doi.org/10.1136/bmj.n71

Qiu, C. R,, Fu, Q., Sui, J., Zhang, Q., Wei, P, Wu, Y., Zhu, K., Lu, Y., & Zong, B. (2017). Serum endothelial cell-
specific molecule 1 (endocan) levels in patients with acute myocardial infarction and its clinical significance: A pilot
study. Angiology, 68(4), 354-359. https://doi.org/10.1177/0003319716651349

404.



Lukasz Szarpak, Michal Pruc, Damian Swieczkowski, Monika Tomaszewska, Togay Evrin, Burak Katipoglu, Michat Zembala .

Stang, A. (2010). Critical evaluation of the Newcastle-Ottawa scale for the assessment of the quality of nonran-
domized studies in meta-analyses. Eur J Epidemiol, 25, 603—605. https://doi.org/10.1007/s10654-010-9491-z

Vafaie, M. (2016). State-of-the-art diagnosis of myocardial infarction. Diagnosis (Berl), 3(4), 137-142. https://doi.
org/10.1515/dx-2016-0024

Wei, P, Zong, B., Liu, X., Zhang, M., Yang. C., Wang, H., Fu, Q., Wang, L., & Cao, B. (2021). The relationship
between the level of serum esm-1 and Ip-pla2 in patients with acute st-segment elevation myocardial infarction. Clin
Transl Sci., 14(1), 179-183. https://doi.org/10.1111/cts.12838

Ziaee, M., Mashayekhi, S., Ghaffari, S., Mahmoudi, J., Sarbakhsh, P., & Garjani, A. (2019). Predictive value of

endocan based on TIMI risk score on major adverse cardiovascular events after acute coronary syndrome. Angiology,
70(10), 952-959. https://doi.org/10.1177/0003319718815241

!41






