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Background: Thrombocytopenia is often associated with adverse outcomes in patients with atrial fibrillation. Therefore, we conducted a meta-analysis to comprehensively assess the impact of thrombocytopenia on ischemic stroke/systemic embolism, major bleeding and all-cause mortality in patients with atrial fibrillation.



Methods: Two electronic databases, PubMed and Web of Science, were systematically searched from their inception to December 1, 2023, including the studies on the correlation between atrial fibrillation patients with thrombocytopenia and adverse outcomes. Relevant data was extracted, literature quality was evaluated, meta-analysis was performed by using REVMAN 5.4 software, and the results were reported with odds ratio (OR) of 95% confidence interval (CI).



Results: A total of 12 studies included 73,824 patients with atrial fibrillation (average age: 72.67, males: 42,275, 57.3%), among them, there were 7,673 patients combined with thrombocytopenia. The average follow-up time of these studies was 87 days to 55 months. Compared to no thrombocytopenia, atrial fibrillation patients combined with thrombocytopenia have a significant risk reduction of ischemic stroke/systemic embolism [OR: 0.79, 95% CI: (0.69, 0.91); P < 0.01]. Nevertheless, the risk of both major bleeding [OR: 1.51, 95% CI: (1.20, 1.79), P < 0.01] and all-cause mortality [OR: 1.40, 95% CI: (1.23, 1.61); P < 0.01] is significantly higher in thrombocytopenia group.



Conclusions: Thrombocytopenia has an important impact on the prognosis of patients with atrial fibrillation. Thrombocytopenia is significantly associated with a lower risk of ischemic stroke/systemic embolism but a higher risk of major bleeding and all-cause mortality. Attention to thrombocytopenia and optimization of treatment may be the effective way to improve the prognosis of atrial fibrillation with thrombocytopenia.



Systematic Review Registration: https://www.crd.york.ac.uk/, PROSPERO Registration Number: (CRD42023459916).
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1 Background

Atrial fibrillation (AF) is the most common persistent arrhythmia, with serious complications such as thromboembolism, stroke and heart failure. AF also significantly increases risks of myocardial infarction, cognitive dysfunction, dementia and death, which seriously affects AF patients’ quality of life (1–3). The treatment of AF, besides controlling rhythm and ventricular rate, the most important thing is to prevent stroke. The use of anticoagulants is one of the main management measures for AF (4, 5). Although anticoagulant therapy can reduce the occurrence of thromboembolic events, it is often accompanied by a certain risk of bleeding. Particularly for some patients with high bleeding risk such as AF with thrombocytopenia, the use of anticoagulants lacks safety data, and this therapeutic measure will face great challenges.

CHA₂DS₂-VASC scoring tool and HAS-BLED prediction model have been widely used for stratifying risk assessment of thromboembolism or hemorrhage in atrial fibrillation (2, 5, 6). Nevertheless, other clinical features which are not included in these scores may also be the risk factors for thromboembolism or hemorrhage in patients with AF or Nonvalvular Atrial Fibrillation (NVAF), such as abnormal platelet count (7), low body weight or body mass index (BMI) (8), low creatinine clearance (CrCl) value (9) etc. Of particular noteworthy, various studies have shown that abnormal platelet levels may affect the clinical outcome of AF patients (10–12). Platelets are produced by the bone marrow, and platelet count (PLT) is one of the main markers of platelet activity, which are often used to judge the bleeding condition or thrombotic disease in clinic. There are no clear data on the prevalence of AF with thrombocytopenia, and the 2023 ACC/AHA/ACCP/HRS guideline for the diagnosis and management of atrial fibtrllation do not provide any treatment recommendations for AF patients with thrombocytopenia (13). Moreover, these subjects were excluded from large randomized trials of oral anticoagulants, and current studies on the correlation between platelet levels and adverse AF outcomes also showed conflicting conclusions (14, 15). Therefore, there are many uncertainties and clinical risks with the treatment and management of this particular group of AF patients.

At present, the study on the correlation between patients with AF and thrombocytopenia has been insufficient, and no systematic review and meta-analysis has summarized the possible adverse outcomes of ischemic stroke/systemic embolism, major bleeding and all-cause mortality in this particular population. Therefore, we conducted a systematic review and meta-analysis of current relevant studies on patients with AF and thrombocytopenia to comprehensively evaluate the impact of thrombocytopenia on adverse outcomes in AF, so as to provide guidance for clinical treatment of AF complicated with thrombocytopenia.



2 Method

This systematic review and meta-analysis was conducted under the Preferred Reporting Project (PRISMA) (16), registration number: CRD 42023459916.


2.1 Search strategy

Searching PubMed and Web of Science databases for conducting literature search till December 1, 2023 (see the flow chart in Figure 1 for the complete searching strategy), with no restrictions on publication status. For a comprehensive literature search, we also manually search for the references included in studies, review articles, and editorials/letters.
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FIGURE 1
Flow chart of the search strategy.




2.2 Inclusion and exclusion criteria

Inclusion criteria: (1). Retrospective or prospective cohort study; (2). Patients with AF and concurrent thrombocytopenia; (3). The study reported the platelet level of the patient, which was in line with the diagnostic criteria for thrombocytopenia provided by the international consensus report (17): Thrombocytopenia is usually defined as platelet count less than 100 × 109/L in Asian; In Europe and America, thrombocytopenia is usually defined as platelet count less than 150 × 109/L. (4). Studies have reported the correlation between thrombocytopenia as well as one or more of the following outcomes: ischemic stroke/systemic embolism, bleeding events or mortality in AF.

Exclusion criteria: (1). Full text cannot be obtained; (2). Non-English literature; (3). The definition of thrombocytopenia is not international standardized; (4). No clinical outcomes were reported in AF.



2.3 Data extraction

Data and literature were collected and extracted independently by two reviewers (QD and WX), and if there was any dispute, it would be discussed and resolved by a third researcher to reach a consensus. From each study, we extracted the study type, treatment, study population, average age, male proportion, country, follow-up period and outcome indicator (ischemic stroke/systemic embolism, bleeding events, mortality etc.).



2.4 Quality evaluation

The Newcastle-Ottawa scale was used to measure three aspects of a study: selection of subjects, comparability between groups, and outcome measurement. Except for comparability, which can score up to 2 points, the rest are 1 point, the highest score is 9 points, 7 to 9 means high quality, 4 to 6 means medium quality, and the score below 4 means low quality.



2.5 Clinical outcomes


2.5.1 Primary outcome

①Schemic stroke/systemic embolism: schemic stroke or systemic embolism.

Schemic stroke (18): Schemic stroke are caused by narrowing or clogging of arteries leading to the brain, or by a blood clot or piece of debris breaking away from a blood vessel and causing a blockage in one of the brain arteries, is the most common type of stroke.

Systemic embolism (19): Systemic embolism was defined as signs and symptoms of peripheral ischemia associated with a positive imaging test result.

②Major bleeding (20): Bleeding leading to a ≥ 2 g/dl fall in hemoglobin or a transfusion of ≥2 units of packed red blood cells or whole blood; Bleeding into a critical site (intracranial, intraspinal, intraocular, retropertoneal, intra-anicwlar, pericardia, or intramuscular with compartment syndrome), or Bleeding leading to death.

③All-cause mortality: All-cause mortality is defined as death from any cause (21).



2.5.2 Secondary outcome

①Combined bleeding events: combined major, minor bleeding and clinically relevant non-major bleeding with other types of bleeding to evaluate the predictors of significant bleedings.

②Minor bleeding (22): any other overt bleeding episodes not meeting the criteria for major bleeding or non-major clinically relevant bleeding events.

③Gastrointestinal hemorrhage (23): bleeding of the digestive tract from the esophagus to the anus.

④Intracranial hemorrhage (24): bleeding within the skull. Subtypes are intracerebral bleeds (intraventricular bleeds and intraparenchymal bleeds), subarachnoid bleeds, epidural bleeds, and subdural bleeds.

⑤Clinically relevant non-major bleeding (25): any sign of hemorrhage that did not fulfill major bleeding criteria but met at least one of the following: required medical intervention, led to hospitalization, or prompted face to face evaluation.




2.6 Statistical analysis

The analysis was performed by using REVMAN 5.4 and Stata 16.0 software, and CI was used as the combined effect size of the binary classification. Odds ratios (OR) were calculated for all outcomes using the pooled effect of each therapy according to the Mantel–Haenszel method for random effects. [I2] was used to evaluate the heterogeneity among the trials (26), I2 ≤ 50% indicated that there was no statistical heterogeneity among the studies, I2 > 50% suggested that there was heterogeneity among studies. The publication bias of the literature included for outcome measures was assessed by Egger's test (27). P < 0.05 was considered statistically significant.




3 Results


3.1 Literature retrieval

The searching strategy had identified 5,223 studies (Figure 1). Of these, 37 potentially relevant studies were identified for full text assessment. After excluding 25 studies, all the rest 12 studies met the inclusion criteria. In the report OR research, 10 studies examined the association between thrombocytopenia and ischemic stroke/systemic embolism, 9 studies examined the association between thrombocytopenia and major bleeding, and 7 studies examined the association between thrombocytopenia and all-cause mortality.



3.2 Basic characteristics and quality evaluation of included studies

The 12 studies included in this systematic review has been analyzed, including 8 studies on Asian populations, 4 studies on European and American populations. A total of 73,824 patients with atrial fibrillation and thrombocytopenia were analyzed, with average age of 72.67, 57.3% male, and the average follow-up ranging from 87 days to 55 months. The baseline characteristics of 12 studies included was shown in Table 1, The quality evaluation of 12 studies included was used by the Newcastle-Ottawa scale as Supplementary Table S1.


TABLE 1 Baseline characteristics of each study included.
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3.3 Association between thrombocytopenia and ischemic stroke/systemic embolism

A total of 10 studies with 63,005 participants involved examined the association between thrombocytopenia and ischemic stroke/systemic embolism (Figure 2). Thrombocytopenia was significantly associated with a lower risk of ischemic stroke/systemic embolism in patients with AF [OR: 0.79, 95% CI: (0.69, 0.91), P = 0.0008], with low heterogeneity ([I2] = 10%). The Egger's test revealed no evidence of publication bias (Supplementary Table S2, P = 0.0891). Given that the impact of different anticoagulant regimens on outcomes, we performed a subgroup analysis of ischemic stroke/systemic embolism according to the anticoagulant regimen [OR: 0.79, 95% CI: (0.68 −0.91), P = 0.002] (Supplementary Figure S1), which are concurred with the overall analysis.


[image: Figure 2]
FIGURE 2
Association of thrombocytopenia and ischemia stroke/systemic embolism.




3.4 Association between thrombocytopenia and major bleeding

A total of 9 studies with 57,055 participants involved examined the association between thrombocytopenia and major bleeding (Figure 3). Thrombocytopenia was significantly associated with a higher risk of major bleeding [OR: 1.51, 95% CI: (1.20, 1.79), P = 0.0002], with not high heterogeneity ([I2] = 41%). Given the mild heterogeneity, we performed a sensitivity analysis to explore a cause of heterogeneity by excluding the study [Varun Iyengar et al. (10)], and found that thrombocytopenia compared with control was associated with a significant increased risk of major bleeding [OR: 1.34; 95% CI: (1.18, 1.52), P < 0.00001] (Supplementary Figure S4), with not heterogeneity [(I2) = 0%]. Meanwhile, we performed a subgroup analysis of major bleeding according to the anticoagulant regimen [OR: 1.47, 95% CI: (1.20 −1.79), P = 0.0002] (Supplementary Figure S2), which is concurred with the overall analysis. The Egger's test revealed no evidence of publication bias (Supplementary Table S2, P = 0.8912).


[image: Figure 3]
FIGURE 3
Association of thrombocytopenia and major bleeding.




3.5 Association between thrombocytopenia and combined bleeding events

A total of 6 studies with 28,799 participants involved examined the association between thrombocytopenia and combined bleeding events (Figure 4). Thrombocytopenia was significantly associated with a higher risk of combined bleeding events in patients with AF [OR: 1.51, 95% CI: (1.27, 1.81), P < 0.00001], with not high heterogeneity [(I2) = 43%]. The Egger's test showed publication bias (Supplementary Table S2, P = 0.0049), therefore, the result may be not very reliable in combined bleeding events.
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FIGURE 4
Association of thrombocytopenia and bleeding events.




3.6 Association between thrombocytopenia and minor bleeding

A total of 4 studies with 5,135 participants involved examined the association between thrombocytopenia and minor bleeding (Figure 5). Overall, the risk of minor bleeding in AF combined with thrombocytopenia was similar to that in AF [OR: 1.59, 95% CI: (0.79, 3.21), P = 0.19], with significant heterogeneity [(I2) = 68%]. Due to high heterogeneity, we performed the sensitivity analysis of minor bleeding, and found that thrombocytopenia was associated with a significant increased risk of minor bleeding [OR: 1.14; 95% CI: (0.79, 1.66), P = 0.49] compared with control group, with significant heterogeneity [(I2) = 0%] by excluding the study (28) (Supplementary Figure S5). The Egger's test revealed publication bias (Supplementary Table S2, P = 0.0024), therefore, the result is not very reliable in minor bleeding.
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FIGURE 5
Association of thrombocytopenia and minor bleeding.




3.7 Association between thrombocytopenia and gastrointestinal hemorrhage

A total of 3 studies with 1,637 participants involved examined the association between thrombocytopenia and gastrointestinal hemorrhage (Figure 6). Overall, the risk of gastrointestinal hemorrhage in AF combined with thrombocytopenia was similar to that in AF [OR: 1.26, 95% CI: (0.46, 2.94), P = 0.74], with low heterogeneity [(I2) = 34%].The Egger's test showed no evidence of publication bias (Supplementary Table S2, P = 0.5394).
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FIGURE 6
Association of thrombocytopenia and gastrointestinal hemorrhage.




3.8 Association between thrombocytopenia and intracranial hemorrhage

A total of 4 studies with 32,449 participants involved examined the association between thrombocytopenia and intracranial hemorrhage (Figure 7). Overall, the risk of intracranial hemorrhage in AF combined with thrombocytopenia was similar to that in AF [OR: 1.21, 95% CI: (0.85, 1.71), P = 0.29], with no heterogeneity [(I2) = 0%]. The Egger's test showed no evidence of publication bias (Supplementary Table S2, P = 0.9933).
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FIGURE 7
Association of thrombocytopenia and intracranial hemorrhage.




3.9 Association between thrombocytopenia and clinically relevant non-major bleeding

A total of 3 studies with 1637 participants involved examined the association between thrombocytopenia and clinically relevant non-major bleeding (Figure 8). Overall, the clinically relevant risk of non-major bleeding in AF combined with thrombocytopenia was similar to that in AF [OR: 1.59, 95% CI: (0.54, 4.73), P = 0.40]. Heterogeneity was relatively high [(I2) = 53%]. Due to the high heterogeneity, we also conducted a sensitivity analysis by excluding the study [Eitaro Kodani et al. (29)] and found that thrombocytopenia was associated with a nonsignificant increased risk of clinically relevant non-major bleeding [OR: 0.99; 95% CI: (0.65, 1.52)] compared with control group (Supplementary Figure S6). The Egger's test displayed no evidence of publication bias (Supplementary Table S2, P = 0.0997).
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FIGURE 8
Association of thrombocytopenia and clinically relevant non-major bleeding.




3.10 Association between thrombocytopenia and all-cause mortality

A total of 7 studies with 26,430 participants involved examined the association between thrombocytopenia and all-cause mortality (Figure 9). Thrombocytopenia was significantly associated with a higher risk of all-cause mortality [OR: 1.40, 95% CI: (1.23, 1.61), P < 0.00001], with no significant heterogeneity [(I2) = 12%]. The Egger's test showed no publication bias (Supplementary Table S2, P = 0.2872). To better examine the relationship between thrombocytopenia and all-cause mortality, we also performed a subgroup analysis according to the anticoagulant regimen. We found that thrombocytopenia was significantly associated with a higher risk of all-cause mortality [OR: 1.40, 95% CI: (1.23 −1.61), P < 0.00001] (Supplementary Figure S3), which is concurred with the overall analysis.
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FIGURE 9
Association of thrombocytopenia and all-cause mortality.





4 Discussion

At present, there are no abundant randomized studies on the relationship between the prognosis and PLT level in AF patients. Meanwhile, the studies on thrombocytopenia as a prognostic indicator in patients with AF are limited to a handful of observational studies or case reports, which also show conflicting results. Kodani (29) reported that platelet levels are not associated with any adverse outcomes in AF, whereas Park found that thrombocytopenia was associated with a lower risk of stroke but a higher risk of bleeding (30). Due to insufficient studies on the association between AF and thrombocytopenia, furthermore, no systematic review and meta-analysis has summarized the adverse outcomes of ischemic stroke/systemic embolism, bleeding events, and mortality that may occur in this particular AF population. Therefore, for the first time, we conducted a systematic review and meta-analysis of current studies on the association between AF outcomes and thrombocytopenia. In order to comprehensively elaborate the correlation between thrombocytopenia and prognosis in AF, and provide guidance for safer and more effective clinical management of AF complicated with thrombocytopenia.

So far, there are no clear epidemiological survey data to reveal the prevalence of AF with thrombocytopenia. This meta-analysis showed that patients with thrombocytopenia account for 10.39% of the population with AF, which is consistent with the prevalence of thrombocytopenia reported in previous study ranging from 6% to 24% (31). In the present meta-analysis of 73,824 patients with AF, our main findings are as follows: (1). Thrombocytopenia is significantly associated with a higher risk of combined bleeding events and mortality; (2). Thrombocytopenia is significantly associated with a lower risk of ischemic stroke/systemic embolism; (3). Although it's not statistically significant, the thrombocytopenia might potentially increase the risk of minor bleeding, gastrointestinal hemorrhage, intracranial hemorrhage, and other clinically relevant non-major bleeding. In a word, the present study revealed that thrombocytopenia was closely associated with adverse clinical outcomes in patients with AF. Therefore, screening the comorbidities of AF patients and optimizing the treatment regimen of AF with thrombocytopenia may be an effective measure to reduce adverse outcomes in AF.


4.1 Thrombocytopenia and ischemic stroke/systemic embolism

Platelets play a crucial role in the complex clotting process. They release clotting factors and activate the clotting pathway by aggregating in injured blood vessels, and eventually form thrombus (32). However, excessive or rapid formation of thrombus may cause vascular obstruction, affect blood circulation, even lead to ischemic stroke/systemic embolism, myocardial infarction and other serious thrombotic diseases (33). On the contrary, low platelet count or decreased coagulation function will increase the risk of bleeding (34). A study on the correlation between PLT counts and stroke occurrence and prognosis found that PLT counts were positively correlated with the risk of ischemic stroke, elevated platelet count (>300 × 10⁹/L) was a risk factor for ischemic stroke, and low PLT count (<100 × 10⁹/L) was associated with a reduced risk of ischemic stroke (35). Another study has found out the similar results, low platelet count (<50 × 10⁹/L) could reduce the risk of venous thromboembolism (36). This meta-analysis also found that AF patients with thrombocytopenia had a significantly reduced risk of ischemic stroke/systemic embolism compared to general AF, which is consistent with the conclusions of the above studies.

However, other studies observed that thrombocytopenia could not reduce thromboembolic events, especially in the case of AF complications (37, 38). Thrombocytopenia might be a causal factor in an ischemic stroke, a risk factor for hemorrhagic stroke (39). Due to limited data on AF patients with thrombocytopenia, whether low PLT can protect AF patients against ischemic stroke/systemic embolic events remains to be further studied.



4.2 Thrombocytopenia and major bleeding

The central role of platelets in the clotting process is self-evident. The decrease in platelet number or function will increase the clotting time, and the main clinical consequence is bleeding caused by impaired primary hemostatic function and platelet embolism formation (40). An observational study has confirmed that a lower platelet count was related with an increased risk of spontaneous bleeding (41). The key determinants of the anticoagulant bleeding rate in AF are age, previous thrombosis and bleeding events (42). Then, could platelet level be another determinant of bleeding events in AF? A previous research have verified that platelet level was an independent predictor of bleeding events (43). Moreover, the degree of thrombocytopenia was positively correlated with the risk of bleeding, more severe thrombocytopenia (<75 × 10⁹/L) was associated with an increased risk of major bleeding (10). Our meta-analysis similarly displayed that AF patients with thrombocytopenia had a significantly increased risk of bleeding events compared to AF patients without thrombocytopenia, which is consistent with the conclusions of previous cohort studies (44, 45). We also found that AF patients with thrombocytopenia had a greater tendency to minor bleeding, gastrointestinal hemorrhage, intracranial hemorrhage, and clinically relevant non-major bleeding, although the correlation was not statistically significant, which might be due to the small number of studies we included, limited by the insufficient population. Future studies need to enroll more literature and conduct subgroup analysis according to the severity of thrombocytopenia, so as to obtain more accurate data for stratified prediction of bleeding risk in AF patients combined with thrombocytopenia.



4.3 Thrombocytopenia and all-cause mortality

Thrombocytopenia can be divided into primary and acquired thrombocytopenia. Primary thrombocytopenia is mostly caused by chronic blood diseases. The causes of acquired thrombocytopenia may include trauma, surgery, infection, drugs, radiotherapy, immune dysfunction, and nutritional disorders (46). Multiple studies have shown a significant association between thrombocytopenia and increased risk of all-cause mortality (47–51). Particularly, another study showed that chronic kidney disease, active cancer, and liver cirrhosis, bone marrow disorders which are frequent features of patients with AF were significantly associated with thrombocytopenia (52).

The risk of mortality in patients with AF is 1.5 to 1.9 times the mortality of the normal population (53), and the types of mortality can be divided into cardiovascular death and non-cardiovascular death. The risk factors mainly include infection, cancer, blood uric acid, diabetes, hypertension, myocardial infarction and heart failure (54, 55). Although no studies investigated the specific reasons of mortality in AF with thrombocytopenia, the correlation between thrombocytopenia and mortality in AF may be mediated by thrombocytopenia affecting these major risk factors. The present meta-analysis found that AF patients with thrombocytopenia had a significant higher risk of mortality than AF patients without thrombocytopenia, which was consistent with previous studies. In addition, according to the research (56), the bleeding of AF patients was closely related to subsequent major unscrupulous cerebrovascular events (MACCE) and death, and preventing major bleeding could significantly avoid cardiovascular events and death. Our analysis has also shown similar results that AF complicated with thrombocytopenia had a significantly increased risk of bleeding events, major bleeding, and potentially increased risk of fatal bleeding such as intracranial hemorrhage, which might be one of the reasons of significantly increased risk of mortality in AF complicated with thrombocytopenia.

Therefore, thrombocytopenia increases the all-cause mortality. If AF is accompanied by thrombocytopenia, there is significant increase the additional mortality. Traditionally, the focus of improving the prognosis of AF is on preventing stroke, and anticoagulation therapy has been shown to significantly reduce thromboembolism and stroke-related mortality in AF (57). Our analysis suggests that screening and attention to comorbidities, such as thrombocytopenia, may be one of the effective ways to reduce the risk of mortality in patients combined with AF. What's more, the complex association between atrial fibrillation with thrombocytopenia and mortality needs further investigation.




5 Limitation

This systematic review and meta-analysis have some certain limitations: First, the number of studies and patients included were not enough, resulting in a lack of confidence in some outcome indicators, such as minor bleeding, gastrointestinal hemorrhage, intracranial hemorrhage and clinically relevant non-major bleeding, whose results were not statistically significant. Second, the baseline characteristics of patients are not uniform, study populations are from Asia, Europe or America. Therefore, the bias of unmeasured confounders may be present. Third, no high-quality RCT studies were available for inclusion in our analysis, further researches on this population are necessary to confirm the correlation between thrombocytopenia and prognosis in patients with AF.



6 Conclusion

Thrombocytopenia has an important impact on the prognosis of patients with atrial fibrillation. Thrombocytopenia is significantly associated with a lower risk of ischemic stroke/systemic embolism but a higher risk of major bleeding and all-cause mortality. Attention to thrombocytopenia and optimization of treatment may be an effective way to improve the prognosis of atrial fibrillation with thrombocytopenia.



Data availability statement

The original contributions presented in the study are included in the article/Supplementary Material, further inquiries can be directed to the corresponding author.



Author contributions

QD: Writing – review & editing. WX: Methodology, Writing – review & editing. YC: Writing – original draft. SC: Software, Writing – review & editing. JZ: Conceptualization, Writing – review & editing.



Funding

The author(s) declare that no financial support was received for the research, authorship, and/or publication of this article.



Conflict of interest

The authors declare that the research was conducted in the absence of any commercial or financial relationships that could be construed as a potential conflict of interest.



Publisher's note

All claims expressed in this article are solely those of the authors and do not necessarily represent those of their affiliated organizations, or those of the publisher, the editors and the reviewers. Any product that may be evaluated in this article, or claim that may be made by its manufacturer, is not guaranteed or endorsed by the publisher.



Supplementary material

The Supplementary Material for this article can be found online at: https://www.frontiersin.org/articles/10.3389/fcvm.2024.1383470/full#supplementary-material

Supplementary Figure S1

Subgroup analysis of Ischemia stroke/systemic embolism.

Supplementary Figure S2

Subgroup analysis of Major bleeding.

Supplementary Figure S3

Subgroup analysis of All-cause mortality.

Supplementary Figure S4

Sensitivity analysis of Major bleeding.

Supplementary Figure S5

Sensitivity analysis of Minor bleeding.

Supplementary Figure S6

Sensitivity analysis of clinically relevant non-major bleeding.



References

1. Michowitz Y, Klempfner R, Shlomo N, Goldenberg I, Koren-Michowitz M. Thrombocytopenia and thrombocytosis are associated with different outcome in atrial fibrillation patients on anticoagulant therapy. PLoS One. (2019) 14(11):e0224709. doi: 10.1371/journal.pone.0224709

2. van der Endt VHW, Milders J, Penning de Vries BBL, Trines SA, Groenwold RHH, Dekkers OM, et al. Comprehensive comparison of stroke risk score performance: a systematic review and meta-analysis among 6 267 728 patients with atrial fibrillation. Europace. (2022) 24(11):1739–53. doi: 10.1093/europace/euac096

3. Jankowska-Polanska B, Kaczan A, Lomper K, Nowakowski D, Dudek K. Symptoms, acceptance of illness and health-related quality of life in patients with atrial fibrillation. Eur J Cardiovasc Nurs. (2018) 17(3):262–72. doi: 10.1177/1474515117733731

4. Enga KF, Rye-Holmboe I, Hald EM, Lochen ML, Mathiesen EB, Njolstad I, et al. Atrial fibrillation and future risk of venous thromboembolism: the Tromso study. J Thromb Haemost. (2015) 13(1):10–6. doi: 10.1111/jth.12762

5. Xu Y, Liu C, Li W, Nie X, Huang S, Li X, et al. Efficacy and safety of early anticoagulation after endovascular treatment in patients with atrial fibrillation. Stroke Vasc Neurol. (2023) 8(5):405–12. doi: 10.1136/svn-2022-002082

6. Chung MK, Refaat M, Shen WK, Kutyifa V, Cha YM, Di Biase L, et al. Atrial fibrillation: JACC council perspectives. J Am Coll Cardiol. (2020) 75(14):1689–713. doi: 10.1016/j.jacc.2020.02.025

7. Pisters R, Lane DA, Nieuwlaat R, de Vos CB, Crijns HJ, Lip GY. A novel user-friendly score (HAS-BLED) to assess 1-year risk of major bleeding in patients with atrial fibrillation: the euro heart survey. Chest. (2010) 138(5):1093–100. doi: 10.1378/chest.10-0134

8. Tonnesen J, Pallisgaard J, Ruwald MH, Rasmussen PV, Johannessen A, Hansen J, et al. Short- and long-term risk of atrial fibrillation recurrence after first time ablation according to body mass index: a nationwide Danish cohort study. Europace. (2023) 25(2):425–32. doi: 10.1093/europace/euac225

9. Apostolakis S, Guo Y, Lane DA, Buller H, Lip GY. Renal function and outcomes in anticoagulated patients with non-valvular atrial fibrillation: the AMADEUS trial. Eur Heart J. (2013) 34(46):3572–9. doi: 10.1093/eurheartj/eht328

10. Iyengar V, Patell R, Ren S, Ma S, Pinson A, Barnett A, et al. Influence of thrombocytopenia on bleeding and vascular events in atrial fibrillation. Blood Adv. (2023) 7(24):7516–24. doi: 10.1182/bloodadvances.2023011235

11. van Dijk WEM, Nijdam JS, Haitjema S, de Groot MCH, Huisman A, Punt MC, et al. Platelet count and indices as postpartum hemorrhage risk factors: a retrospective cohort study. J Thromb Haemost. (2021) 19(11):2873–83. doi: 10.1111/jth.15481

12. Zarmehri B, Shahi B, Rahmani S, Dehghan Tafti F, Foroughian M. Association of platelet count and mean platelet volume (MPV) index with types of stroke. Caspian J Intern Med. (2020) 11(4):398–402. doi: 10.22088/cjim.11.4.398

13. Writing Committee M, Joglar JA, Chung MK, Armbruster AL, Benjamin EJ, Chyou JY, et al. 2023 ACC/AHA/ACCP/HRS guideline for the diagnosis and management of atrial fibrillation: a report of the American college of cardiology/American heart association joint committee on clinical practice guidelines. J Am Coll Cardiol. (2024) 83(1):109–279. doi: 10.1016/j.jacc.2023.08.017

14. Kiviniemi T, Karjalainen P, Rubboli A, Schlitt A, Tuomainen P, Niemela M, et al. Thrombocytopenia in patients with atrial fibrillation on oral anticoagulation undergoing percutaneous coronary intervention. Am J Cardiol. (2013) 112(4):493–8. doi: 10.1016/j.amjcard.2013.04.007

15. Wei XB, Jiang L, Liu YH, Feng D, He PC, Chen JY, et al. Thrombocytopenia as a preoperative risk assessment tool in patients with rheumatic heart disease undergoing valve replacement surgery. J Am Heart Assoc. (2017) 6(12):e006988. doi: 10.1161/JAHA.117.006988

16. Moher D, Liberati A, Tetzlaff J, Altman DG, Group P. Preferred reporting items for systematic reviews and meta-analyses: the PRISMA statement. Ann Intern Med. (2009) 151(4):264–9; W264. doi: 10.7326/0003-4819-151-4-200908180-00135

17. Provan D, Arnold DM, Bussel JB, Chong BH, Cooper N, Gernsheimer T, et al. Updated international consensus report on the investigation and management of primary immune thrombocytopenia. Blood Adv. (2019) 3(22):3780–817. doi: 10.1182/bloodadvances.2019000812

18. Rooth E, Sobocinski-Doliwa P, Antovic J, Frykman Kull V, Von Arbin M, Rosenqvist M, et al. Thrombin generation in acute cardioembolic and non-cardioembolic ischemic stroke. Scand J Clin Lab Invest. (2013) 73(7):576–84. doi: 10.3109/00365513.2013.826817

19. Madhavan M, Yao X, Sangaralingham LR, Asirvatham SJ, Friedman PA, McLeod CJ, et al. Ischemic stroke or systemic embolism after transseptal ablation of arrhythmias in patients with cardiac implantable electronic devices. J Am Heart Assoc. (2016) 5(4):e003163. doi: 10.1161/JAHA.115.003163

20. Schulman S, Angeras U, Bergqvist D, Eriksson B, Lassen MR, Fisher W, et al. Definition of major bleeding in clinical investigations of antihemostatic medicinal products in surgical patients. J Thromb Haemost. (2010) 8(1):202–4. doi: 10.1111/j.1538-7836.2009.03678.x

21. Global Cardiovascular Risk C, Magnussen C, Ojeda FM, Leong DP, Alegre-Diaz J, Amouyel P, et al. Global effect of modifiable risk factors on cardiovascular disease and mortality. N Engl J Med. (2023) 389(14):1273–85. doi: 10.1056/NEJMoa2206916

22. Mitrovic D, Folkeringa R, Veeger N, van Roon E. Minor bleeding in patients with atrial fibrillation using a non-vitamin-K antagonist oral anticoagulant. Curr Med Res Opin. (2020) 36(10):1571–6. doi: 10.1080/03007995.2020.1786808

23. Lo PH, Huang YF, Chang CC, Yeh CC, Chang CY, Cherng YG, et al. Risk and mortality of gastrointestinal hemorrhage in patients with thrombocytopenia: two nationwide retrospective cohort studies. Eur J Intern Med. (2016) 27:86–90. doi: 10.1016/j.ejim.2015.10.007

24. Zeng Z, Chen J, Chen M, Ma F, Lv M, Zhang J. Risk factors for antiplatelet drug-associated intracranial hemorrhage: a systematic review and meta-analysis. Neurol Sci. (2022) 43(12):6761–9. doi: 10.1007/s10072-022-06326-y

25. Kaatz S, Ahmad D, Spyropoulos AC, Schulman S, Subcommittee on Control of A. Definition of clinically relevant non-major bleeding in studies of anticoagulants in atrial fibrillation and venous thromboembolic disease in non-surgical patients: communication from the SSC of the ISTH. J Thromb Haemost. (2015) 13(11):2119–26. doi: 10.1111/jth.13140

26. Higgins JP, Thompson SG, Deeks JJ, Altman DG. Measuring inconsistency in meta-analyses. Br Med J. (2003) 327(7414):557–60. doi: 10.1136/bmj.327.7414.557

27. Egger M, Davey Smith G, Schneider M, Minder C. Bias in meta-analysis detected by a simple, graphical test. Br Med J. (1997) 315(7109):629–34. doi: 10.1136/bmj.315.7109.629

28. Zhang X, Jin Q, Hu J, Kong D, Pan C, Chen D, et al. Impact of thrombocytopenia in patients with atrial fibrillation undergoing left atrial appendage occlusion: a propensity-matched comparison of 190 consecutive watchman implantations. Front Cardiovasc Med. (2021) 8:603501. doi: 10.3389/fcvm.2021.603501

29. Kodani E, Inoue H, Atarashi H, Okumura K, Yamashita T, Origasa H, et al. Impact of hemoglobin concentration and platelet count on outcomes of patients with non-valvular atrial fibrillation: a subanalysis of the J-RHYTHM registry. Int J Cardiol. (2020) 302:81–7. doi: 10.1016/j.ijcard.2019.11.127

30. Park J, Cha MJ, Choi YJ, Lee E, Moon I, Kwak S, et al. Prognostic efficacy of platelet count in patients with nonvalvular atrial fibrillation. Heart Rhythm. (2019) 16(2):197–203. doi: 10.1016/j.hrthm.2018.08.023

31. Yadav M, Genereux P, Giustino G, Madhavan MV, Brener SJ, Mintz G, et al. Effect of baseline thrombocytopenia on ischemic outcomes in patients with acute coronary syndromes who undergo percutaneous coronary intervention. Can J Cardiol. (2016) 32(2):226–33. doi: 10.1016/j.cjca.2015.05.020

32. Wen YH, Lee CF, Chen YJ, Chang GJ, Chong KY. Risks in induction of platelet aggregation and enhanced blood clot formation in platelet lysate therapy: a pilot study. J Clin Med. (2022) 11(14):3972. doi: 10.3390/jcm11143972

33. Nimjee SM, Akhter AS, Zakeri A, Herson PS. Sex differences in thrombosis as it affects acute ischemic stroke. Neurobiol Dis. (2022) 165:105647. doi: 10.1016/j.nbd.2022.105647

34. Peng T, Shan Y, Zhang P, Cheng G. Bleeding in neonates with severe thrombocytopenia: a retrospective cohort study. BMC Pediatr. (2022) 22(1):730. doi: 10.1186/s12887-022-03802-4

35. Du J, Wang Q, He B, Liu P, Chen JY, Quan H, et al. Association of mean platelet volume and platelet count with the development and prognosis of ischemic and hemorrhagic stroke. Int J Lab Hematol. (2016) 38(3):233–9. doi: 10.1111/ijlh.12474

36. Baelum JK, Moe EE, Nybo M, Vinholt PJ. Venous thromboembolism in patients with thrombocytopenia: risk factors, treatment, and outcome. Clin Appl Thromb Hemost. (2017) 23(4):345–50. doi: 10.1177/1076029615613158

37. Caro J, Navada S. Safety of anticoagulation in patients with atrial fibrillation and MDS/AML complicated by thrombocytopenia: an unresolved challenge: can they be managed? A report of three cases and literature review. Am J Hematol. (2018) 93(5):E112–4. doi: 10.1002/ajh.25045

38. Thachil J, Callaghan T, Martlew V. Thromboembolic events are not uncommon in patients with immune thrombocytopenia. Br J Haematol. (2010) 150(4):496–7. doi: 10.1111/j.1365-2141.2010.08234.x

39. Collins Yoder AS, Hines CB. Thrombocytopenia: effect in ischemic and hemorrhagic stroke. Dimens Crit Care Nurs. (2021) 40(3):139–48. doi: 10.1097/DCC.0000000000000471

40. Lee EJ, Lee AI. Thrombocytopenia. Prim Care. (2016) 43(4):543–57. doi: 10.1016/j.pop.2016.07.008

41. Kayano SS, Santana PV, Colella R, Colella MP, Caruso P. Lower platelet count and metastatic tumor are associated with increased risk of spontaneous bleeding in critically ill patients with cancer: an observational study. Transfusion. (2023) 63(12):2311–20. doi: 10.1111/trf.17569

42. Rusin G, Konieczynska M, Bijak P, Desteghe L, Heidbuchel H, Malinowski KP, et al. Bleeding tolerance among patients with atrial fibrillation on oral anticoagulation. Can J Cardiol. (2020) 36(4):500–8. doi: 10.1016/j.cjca.2019.09.004

43. Gage BF, Yan Y, Milligan PE, Waterman AD, Culverhouse R, Rich MW, et al. Clinical classification schemes for predicting hemorrhage: results from the national registry of atrial fibrillation (NRAF). Am Heart J. (2006) 151(3):713–9. doi: 10.1016/j.ahj.2005.04.017

44. Vecchis R, Paccone A, Soreca S. Thrombocytopenia-related problems in patients with concomitant atrial fibrillation requiring antithrombotic prevention: a retrospective cohort study. Arq Bras Cardiol. (2020) 115(4):717–8. doi: 10.36660/abc.20190599

45. Uhl L, Assmann SF, Hamza TH, Harrison RW, Gernsheimer T, Slichter SJ. Laboratory predictors of bleeding and the effect of platelet and RBC transfusions on bleeding outcomes in the PLADO trial. Blood. (2017) 130(10):1247–58. doi: 10.1182/blood-2017-01-757930

46. Chinese Society of Internal Medicine CMA, Wang JX, Zhang FC, Liu XQ, Tang CW, Chen LA, et al. Expert consensus for diagnosis and treatment of thrombocytopenia in China. Zhonghua Nei Ke Za Zhi. (2020) 59(7):498–510. doi: 10.3760/cma.j.cn112138-20200424-00419

47. Monch S, Boeckh-Behrens T, Kreiser K, Blum P, Hedderich D, Maegerlein C, et al. Thrombocytopenia and declines in platelet counts: predictors of mortality and outcome after mechanical thrombectomy. J Neurol. (2019) 266(7):1588–95. doi: 10.1007/s00415-019-09295-z

48. Mojadidi MK, Goodman-Meza D, Eshtehardi P, Pamerla M, Msaouel P, Roberts SC, et al. Thrombocytopenia is an independent predictor of mortality in pulmonary hypertension. Heart Lung. (2014) 43(6):569–73. doi: 10.1016/j.hrtlng.2014.07.006

49. Zhao X, Niu Q, Gan L, Hou FF, Liang X, Ni Z, et al. Thrombocytopenia predicts mortality in Chinese hemodialysis patients- an analysis of the China DOPPS. BMC Nephrol. (2022) 23(1):11. doi: 10.1186/s12882-021-02579-5

50. Bonaccio M, Di Castelnuovo A, Costanzo S, De Curtis A, Donati MB, Cerletti C, et al. Age- and sex-based ranges of platelet count and cause-specific mortality risk in an adult general population: prospective findings from the Moli-sani study. Platelets. (2018) 29(3):312–5. doi: 10.1080/09537104.2017.1411584

51. van der Bom JG, Heckbert SR, Lumley T, Holmes CE, Cushman M, Folsom AR, et al. Platelet count and the risk for thrombosis and death in the elderly. J Thromb Haemost. (2009) 7(3):399–405. doi: 10.1111/j.1538-7836.2008.03267.x

52. Violi F, Loffredo L, Carnevale R, Pignatelli P, Pastori D. Atherothrombosis and oxidative stress: mechanisms and management in elderly. Antioxid Redox Signal. (2017) 27(14):1083–124. doi: 10.1089/ars.2016.6963

53. Benjamin EJ, Wolf PA, D'Agostino RB, Silbershatz H, Kannel WB, Levy D. Impact of atrial fibrillation on the risk of death: the framingham heart study. Circulation. (1998) 98(10):946–52. doi: 10.1161/01.CIR.98.10.946

54. Ruddox V, Sandven I, Munkhaugen J, Skattebu J, Edvardsen T, Otterstad JE. Atrial fibrillation and the risk for myocardial infarction, all-cause mortality and heart failure: a systematic review and meta-analysis. Eur J Prev Cardiol. (2017) 24(14):1555–66. doi: 10.1177/2047487317715769

55. Melgaard L, Rasmussen LH, Skjoth F, Lip GY, Larsen TB. Age dependence of risk factors for stroke and death in young patients with atrial fibrillation: a nationwide study. Stroke. (2014) 45(5):1331–7. doi: 10.1161/STROKEAHA.114.004903

56. Kaikita K, Yasuda S, Akao M, Ako J, Matoba T, Nakamura M, et al. Bleeding and subsequent cardiovascular events and death in atrial fibrillation with stable coronary artery disease: insights from the AFIRE trial. Circ Cardiovasc Interv. (2021) 14(11):e010476. doi: 10.1161/CIRCINTERVENTIONS.120.010476

57. Hylek EM, Go AS, Chang Y, Jensvold NG, Henault LE, Selby JV, et al. Effect of intensity of oral anticoagulation on stroke severity and mortality in atrial fibrillation. N Engl J Med. (2003) 349(11):1019–26. doi: 10.1056/NEJMoa022913



OPS/images/fcvm-11-1383470-g001.jpg
[ Includea ][ Etigibitity ][ Screening ][ 1dentification )

database searching (n=8155): Records identified from previous
PubMed (a=1604) nm\oll;imeu -anni;ess or grey
Web of Science (n=6551) terature (n=35)

| Records after duplicates removed (0=5223) |

l | Records excluded by title and abstract
]

| Full-text articles assessed for eligibility

@=37) Full-text articles excluded, with reasons (n=
T N definition of ytopenia (n="
No clinical ported (n =9)
' ipt not in English g
| 12 Studies included in qualitative | No obtain full text (a=6)
synthesis (n=12)

l

| 12 Studies included in quantitative |

synthesis (meta-analysis) (n=12)






OPS/images/fcvm-11-1383470-g003.jpg
Agnieszka Janion-Sadowska etal, 2018 1 62
Eitaro Kodani etal, 2020 0 130
Varun yengar etal, 2023 3 4
Yung-Hsin Yeh etal, 2022 31 1665
Total (95% C1) 2131
Total events

Heterogeneity. Tau"= 0.00; Chi"= 0,68, df= 3 (P = 0.88); F'= 0%
Testfor overall effect Z= 1.05 (P = 0.29)

7
452 20147

30318

0Odds Ratio

M.H, Random
3.050.12,76.30)

0.48(0.02,10.01)
1.25(032,4.86)
120(083,1.74)

1.21(0.85,1.71]

001

Fav

01 1 10
ours [inrombocytopenial Favours control

100





OPS/images/fcvm-11-1383470-g002.jpg
Thrombocytopenia
‘Agnieszka Janion-Sadowska etal, 2018 5 62
Chun.LiWang etal, 2019 2 367
Eitaro Kodani etal, 2020 DT ]
Jiesuck Parketal, 2013 185 2656
Tuomas Kdniemi etals 2013 19 99
Varun tyengar etal, 2023 ¢ o
WenlinXu etal, 2023 3 s
Xiaochun Zhang etal, 2021 0 32
Yoav Michowitz 50 1617
Yung-Hsin Yeh etal, 2022 83 1665
Total (95% C)

Total events

Heterogeneity: Tau"= 0.01; Chi*= 10.0:
Testfor overall eflect Z=3.34 (P= 0.0008)

450
2112

3951

9739
29147

60977

1.27(032,4.98)
0.92(060,1.40)
162(045,5.85)
084[0.70,1.00]
1.00(059,1.71)
1.95[055, 6.96]
1.46(0.45,4.74)

0.79[0.69,0.91]

Fav

[l 10
jours [hrombocytopenia) Favours [control)

omoswal
-
-
*
001 100





OPS/images/fcvm-11-1383470-g005.jpg
‘Agnieszka Janion-Sadowska etal, 2018 4 62
Eilaro Kodani et al, 2020 4 130
Varun yengar etal, 2023 2 74
Total (95% CI) 166
Total events

7
=2(P=012),F=53%

Heterogeneity. Tau*= 0.51; Ch
Testfor overall effect Z= 0.63 (P = 0.40)

Weig
27.4%
17.5%
551%

100.0%

1.36(0.29,6.33)
9.90(1.10,89.45)
0.96(0.62,1.50)

159[054,4.73]

001 01 10
Favours thrombocytopenia) Favours [control]

100





OPS/images/fcvm-11-1383470-g004.jpg
Thrombocytopenia  Control 0dds Ratio Odds Ratio

Agnieszka Janion-Sadowska et 30 62 24 62 281% 1.48(0.73,3.03) g

Tuomas Kiviniemi etal, 2013 10 99 65 762 283% 1.20(060,243) =—

Wenlin Xu etal, 2023 1 154 367 3804 316% 094054, 1.64) o

Xiaochun Znang etals 2021 H 2 2 160 120%  1463(270,7927) —
Total (95% CI) 347 4788 1000%  159(0.79,321) -

Total events 458

Heterogenelty Tau'= 0.32; Chi*= 937, af= 3 (P = n(m F=68% o

Testfor overalleffect 2= 1.30 (P= 0.19)

Favours Mrombamopema] Favours |tom10l|





OPS/xhtml/Nav.xhtml




Contents





		Cover



		Correlation between thrombocytopenia and adverse outcomes in patients with atrial fibrillation: a systematic review and meta-analysis

		1 Background



		2 Method



		2.1 Search strategy



		2.2 Inclusion and exclusion criteria



		2.3 Data extraction



		2.4 Quality evaluation



		2.5 Clinical outcomes



		2.5.1 Primary outcome



		2.5.2 Secondary outcome











		2.6 Statistical analysis











		3 Results



		3.1 Literature retrieval



		3.2 Basic characteristics and quality evaluation of included studies



		3.3 Association between thrombocytopenia and ischemic stroke/systemic embolism



		3.4 Association between thrombocytopenia and major bleeding



		3.5 Association between thrombocytopenia and combined bleeding events



		3.6 Association between thrombocytopenia and minor bleeding



		3.7 Association between thrombocytopenia and gastrointestinal hemorrhage



		3.8 Association between thrombocytopenia and intracranial hemorrhage



		3.9 Association between thrombocytopenia and clinically relevant non-major bleeding



		3.10 Association between thrombocytopenia and all-cause mortality











		4 Discussion



		4.1 Thrombocytopenia and ischemic stroke/systemic embolism



		4.2 Thrombocytopenia and major bleeding



		4.3 Thrombocytopenia and all-cause mortality











		5 Limitation



		6 Conclusion



		Data availability statement



		Author contributions



		Funding



		Conflict of interest



		Publisher's note



		Supplementary material



		References



















OPS/images/cover.jpg
, frontiers ‘ Frontiers in Cardiovascular Medicine

Correlation between
thrombocytopenia and adverse
outcomes in patients with atrial
fibrillation: a systematic review

and meta-analysis





OPS/images/fcvm-11-1383470-t001.jpg
Study period

Country

Study design

Administration

Number of
patients (n)

Age (mean,

years)

Sex (male,

%)

Heart
failure

Thrombocytopenia/Normal Platelet Count

Median follow-
up (months)

Agnieszka Janion- | January 2012-July | Poland Prospective cohort 62/62 70.5/70.0 20 (323)21 | 26 (41.9)/26
Sadowska et al. 2015 (33.9) (41.9)
Chun-Li Wang etal. | 2010-2017 Taiwan Retrospective cohort AF 0ACs 36717872 78.6176.9 209 (56.9)/4077 | 202 (55.0)/ 46
(518) 3159 (40.1)
Daniele Pastori et al. | 2016-2018 Taly Multicenter prospective | AF 0ACs 592/4623 75.6/74.9 431 (72.8)/2416 | 102 (17.2)/706 192
cohort study (52.3) (15.3)
Eitaro Kodani et al. | 2017-2019 Japan Prospective observational | NVAF | VKA or Antiplatelet 1301313 74.7/68.9 95 (73191 | 69 (53.1)/103 2
(61.0) (329)
Jiesuck Park etal. | 2000-2013 Korea Prospective cohort NVAF | OACs 2,656/8322 7351733 1,803 (67.9)/ | 424 (15.9)/ 426
5174 (62.2) 1074 (129)
Tuomas Kiviniemi | 2011-2012 Finland | Prospective cohort AF VKA or Antiplatelet 99762 74173 84 (85)/518 | 21 (21)/16 (21) 12
etal. (68)
Varun Iyengar, et al. | 2015-2020 USA Retrospective cohort AF 0ACs 2741796 72072 170 (62.0)/491 | 99 (36.1)/67 12
(61.7) (8.4)
Wenlin Xu et al 2016-2020 China retrospective cohort AF NOACs 154/3804 68.7/62.9 82 (53.0)/2286 | 19 (12.4)/141
(60.1) (37)
Xiaochun Zhang et al. | January 2016~ China Prospective observational | AF DAPT or NOACs undergoing 321160 69.4/69.2 8(25.0)/43 2(313)05 2
December 2018 cohort LAAO (2638) (313)
Yoav Michowitz et al. | June 2006-January | Israel Monocentric observational | NVAF | OACs 1,617/9739 78.7/76.6 1163 (719)/ | 579 (35.8)/ 406
2018 retrospective 4893 (502) | 2846 (292)
Yung-Hsin Yeh et al. | July 2001 Taiwan Retrospective cohort AF OACs 1,665/29147 745/70.6 841 (50.5)/ | 92 (5.54)/887
September 2018 17024 (58.4) (304)
Yurong Xiong et al. | February 2015~ China Multicenter, prospective | NVAF | Dabigatran after 250551 638/62.8 216 (669)/216 | 5 (20.0)/36 3
December 2017 and i ablation (66.9) Ly

NOAGCs, new oral anticoagulants; VKA, warfarin; OACs, oral anticoagulants, including warfarin; NOACs, antiplatelet, aspirin, clopidogrel; DAPT, dual platelet therapy; LAAO, left atrial appendage occlusion.






OPS/images/ld.jpg








OPS/images/crossmark.jpg
(®) Check for updates.





OPS/images/fcvm-11-1383470-g007.jpg
Agr n-Sadowska 0.6¢ ,2.30)
Chun.Liwang etal, 2019 1.39(1.04,1.84)
Eitaro Kodani etal, 2020
‘Tuomas Kniniemi etal, 2013
Varun lyengar etal, 2023
WenlinXu etal, 2023
Xiaochun Zhang etal, 2021
Yoav Michowiz etal, 2019

9739

Yung-Hsin Yeh etal, 2022 1532 20147 256% 1250102153
Total (95% Cl) 4400 52655 100.0% 147(1.20,1.79)
Total events 3159

Heterogeney. Tau*= 0.03, Ch*= 1352, df=8 (P = nm) P=a1%

Testfor overall effect Z= 3.76 (P = 0.0002)

001

o1 10
Favours thrombocytopenia] Favours [controf]





OPS/images/logo.jpg
& frontiers | Frontiers in Cardiovascular Medicine





OPS/images/fcvm-11-1383470-g006.jpg
Agnieszka. Jlnlnrrsaﬂwska etaly 2018 3 62
Eitaro Kodani 1 130
Varun lyeng mn 2 74
Total (95% CI) 466

Total events
Heterogeneity. Tau*= 0.27 Ch*= 3.05, df=2(P= ozz) F=3%
Testfor overall effect Z= 033 (P = 0.74)

6 62
0 313
45 796

1

Odds Ratio
047(0.11,1.99)

7.261029,179.45]
1.39(081,237)

1.17(0.46,2.94]

001

01 10
Favours fhrombocytopenia) Favours feontrol]

100





OPS/images/fcvm-11-1383470-g009.jpg
Study or Subarou
‘Agnieszka Janion-Sadowska etal, 2018
Chun-LiWang etal, 2019

Daniele Pastori etal, 2019

Eitaro Kodani et al, 2020

‘Tuomas Kiviniemi etal, 2013
Xiaochun Zhang etal, 2021

‘Yoav Michowitz etal, 2019

Total (95% CI)

Total events
Heterogeneity: Tau®=
Testfor overall effect Z= 4 w (P <0.00001)

‘Thrombocytopenia
s Total

62
367
502
130

99

e
1617

2899

5. df=5 ( »uu) F=12%

Contre
Ever

514
334
8
85

0
2815

3759

ol

Total Weight M.H, Random, 95% CI

62
7872
4623
EIES
762

160
9739

23531

07%
131%
17.3%
20%
41%

628%
100.0%

1.00(0.19,5.16]
165(1.17,234)
1.37(1.02,184)
3:52(1.38,8.98)
1.10(0.58,2.09)

Not estimable
1.3501.21,151)

140[1.23,161]

L]
L]

0ot 01 10
Favours fthrombocytopenia] Favours [control]

100





OPS/images/fcvm-11-1383470-g008.jpg
‘Thrombocytopenia

Study or Subgrouy

Jiesuck Parketal, 2019 342
Tuomas Kiviniemi etal, 2013 24
Varun lyengar etal, 2023 65
WenlinXu etal, 2023 19
Yoav Michowitz etal, 2019 90
Yurong Xiong etal, 2020 4
Total (95% CI)

Total events 544

Heterogeneity: Tau*= 0.02; Chi*=8.73,df= 5 (P= 0.12);

Testfor overall effect

55 (P <0.00001)

2656
99
274
154
1617
25

4825

Events __Total Events

Control 0dds Ratio
Total Weight M.H, Random, 95% CI
632 8322 34.9% 1.80(156,2.07]
141 762 104% 1.41(086,231]
132 796 17.3% 156(112,219)
491 3804 102% 0.95(058,155]
393 9739 251% 1.40(1.11,177]
46 551 24% 2.09(0.69,6.35]
23974 100.0% 151[1.27,181]
1835
F=43%

0Odds Ratio
M.H, Random, 95% CI
-

(RET

*

0.01 01 10
Favours [thrombocytopenia] Favours [control]

100





