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Anticoagulant Therapy Is Associated With Decreased Long-Term Mortality in Splenic Infarction Patients: A Multicenter Study
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Background: Patients with splenic infarction (SI) are associated with a prothrombotic state and are vulnerable to subsequent thromboembolic complications. However, due to its rarity, there is no established treatment modality in this population. We aimed to examine the effect of anticoagulant therapy in SI patients.

Methods: We performed a multicenter retrospective cohort study of 86 SI patients. Patients were categorized as anticoagulant users and anticoagulant non-users. The associations between anticoagulant therapy, all-cause mortality, thromboembolic events and bleeding events were evaluated.

Results: Forty-five patients (52.3%) received anticoagulant therapy during the follow-up periods. The all-cause mortality rate was 6.86 per 100 patient-years. Anticoagulant therapy was associated with 94% improved survival (HR = 0.06; Cl 0.007–0.48; p = 0.008), while the risk factors for all-cause mortality were prior stroke (HR = 13.15; Cl 2.39–72.27; p = 0.003) and liver cirrhosis (HR = 8.71; Cl 1.29–59.01; p = 0.027). Patients with anticoagulant therapy had a higher event-free survival curve for thromboembolic complications (p = 0.03) but did not achieve a significant difference after adjustment using the Cox regression model as a time-dependent covariate (HR = 0.57; Cl 0.13–2.45; p = 0.446). There was no significant difference in the risk of bleeding events between the groups (p = 0.728).

Conclusions: Anticoagulant therapy in patients with SI was associated with better survival and was not related to an increased bleeding risk.
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INTRODUCTION

Splenic infarction (SI) is an uncommon diagnosis in the general population. It accounts for 0.016% of admissions to an academic general hospital (1). The splenic artery and its branches constitute the main blood supply of the spleen. SI may develop upon occlusion of these vessels owing to several predisposing factors associated with intrasplenic thrombosis, arteriosclerosis, and embolism (2). The underlying etiologies include cardiogenic emboli in which atrial fibrillation is most common, autoimmune disease, infection, hematologic disease, and malignancy (1). Most patients present with abdominal pain, which is often localized to the left upper quadrant (3). Laboratory investigations are less helpful, although some series reported leukocytosis and mildly elevated LDH levels in these patients (3, 4). Contrast-enhanced computed tomography (CT) is currently the first-line imaging study to diagnose SI. It allows accurate detection of infarcted viscera and other urgent conditions in patients with acute abdominal pain (5).

The use of anticoagulant therapy in SI patients aims to achieve vessel recanalization and decrease mortality by preventing subsequent thromboembolic complications. However, patients taking anticoagulants pose a higher bleeding risk, and the management of bleeding complications in patients under anticoagulant therapy is challenging (6). Previous studies demonstrated that 30% to 100% of patients with SI received anticoagulant therapy (1, 3, 7). To date, no studies have directly compared patients who initiated anticoagulants to those without treatment in the future risk of thromboembolic events and long-term overall survival. The impact of anticoagulant therapy on outcomes in SI patients remains under speculation. Accordingly, to address the gap in the literature, this study was designed to examine the association between anticoagulant therapy, thromboembolic complications, all-cause mortality, and bleeding events in patients with SI.



MATERIALS AND METHODS


Study Design and Setting

After receiving approval from the Chang Gung Medical Foundation Institutional Review Board (IRB no. 202101187B0), all adult patients who met the inclusion criteria in the study from January 1, 2005, to June 1, 2021, were retrospectively enrolled for analysis. The study sites were six hospitals in Taiwan that used the same electronic medical records (EMR) system, including two tertiary medical centers, three regional hospitals, and one district hospital. The combined capacity of the study sites was a total of over 9,000 beds and an annual emergency department (ED) visit count of 500,000 patients. This study was carried out in accordance with The Strengthening the Reporting of Observational studies in Epidemiology (STROBE) guidelines.



Patient Selection and Data Collection

We first identified all adult patients with International Classification of Diseases (ICD)-9 code 289.59 and ICD-10 code D735 of splenic infarction (SI) who presented to the ED during the study period. The patients selected by EMR were reviewed by two emergency physicians (CCY and CKW). To reduce the heterogeneity of the study population, the exclusion criteria were patients with active non-hematologic malignancy, hematologic disease, and infective endocarditis. Patients under 18 years of age at discharge, incomplete medical records, or the protected population due to original IRB approval were also excluded.

Demographic information and previous medical history, including hypertension, diabetes mellitus, coronary artery disease, congestive heart failure, atrial fibrillation, chronic kidney disease, prior venous thromboembolism, prior stroke, and liver cirrhosis, were collected. Similarly, prior anticoagulant or antiplatelet therapy was also retrieved. Initial vital signs and clinical symptoms, including blood pressure, heart rate, abdominal pain, back pain, nausea or vomiting, dyspnea, and fever, were obtained. Laboratory findings on initial presentation included white cell count, hemoglobin, platelet count, international normalized ratio, creatinine, and aspartate aminotransferase. All images were reviewed, and a splenic infarct on computed tomography was defined as a peripheral wedge-shaped hypodense region. The presence of splenomegaly (defined as a spleen measuring > 12 cm in any plane), single infarct, and multiple infarcts were further evaluated.

Anticoagulant therapy was defined as intravenous heparin administration followed by low molecular weight heparin and then oral anticoagulants, low molecular weight heparin administration followed by oral anticoagulants, or oral anticoagulants alone. Oral anticoagulants included vitamin K antagonists and direct oral anticoagulants.



Measurable Outcomes

The primary outcomes were recurrent thromboembolic events, bleeding events, and all-cause mortality. Thromboembolic events included ischemic stroke, acute coronary syndrome, acute limb ischemia, recurrent SI, and thrombosis in the visceral arteries or veins. Bleeding events included intracranial hemorrhage, gastrointestinal bleeding, internal bleeding, vaginal bleeding, and hematuria.



Statistical Analysis

Patient characteristics, presentations, laboratory findings, imaging findings, and clinical outcomes were reported as numbers (percentages) for categorical variables and means (standard deviations, SDs) for continuous variables. Comparison of the two groups between patients with or without anticoagulant therapy involved chi-square tests or Fisher's exact test, as appropriate, for categorical variables, independent Student's t-tests for normally distributed continuous variables and Mann–Whitney U-tests for skewed continuous variables. Kaplan-Meier analyses were performed to assess time-to-event data for thromboembolic events and all-cause mortality between the two groups, and the log-rank test was used to determine any statistically significant difference. To identify independent predictors of thromboembolic events and all-cause mortality, we used a stepwise approach to select variables with p <0.10 in univariate analysis to enter the final multivariate Cox proportional hazards model. Anticoagulant therapy was included as a time-dependent variable based on a time-varying effect and to minimize the risk of immortal time bias (8, 9). All analyses were performed using SPSS software v20.0 (SPSS Inc., Chicago, IL). A two-sided p < 0.05 was considered statistically significant.




RESULTS


Patient Characteristics

During the study period, 306 patients were discharged with the diagnosis of ICD-9: Other diseases of spleen (289.59) or ICD-10: Infarction of spleen (D735). Since that no specific coding in ICD-9 for splenic infarction and the coding: Other diseases of spleen (289.59) included the splenic disorders other than splenic infarction, 159 patients were excluded due to a lack of a definite diagnosis of splenic infarction. Sixty-one patients were subsequently excluded owing to concomitant non-hematologic malignancy, hematologic disease, infective endocarditis, and incomplete data. Finally, a total of 86 patients met the entry criteria for the study (Figure 1).


[image: Figure 1]
FIGURE 1. Flow chart of patient selection.


All patients were diagnosed with SI by contrast-enhanced CT. Vascular diseases were the leading etiologies (N = 58, 67%), which consisted of hypertension (N = 46), splenic artery thrombosis (N = 4), splenic artery dissection (N = 1), splenic vein thrombosis (N = 2), celiac artery thrombosis (N = 3) and celiac artery dissection (N = 3), followed by atrial fibrillation (N = 27, 31%), infection (N = 11, 13%), intracardiac thrombus (N = 3, 3%), acute pancreatitis (N = 3, 3%), and autoimmune disease (N = 2, 2%). Seventeen of the patients (20%) had more than one plausible predisposing factor. Examples included combinations of hypertension plus atrial fibrillation, infection plus atrial fibrillation, and hypertension plus splenic artery thrombosis. Eleven of the patients (13%) had no recognized morbidity predisposing to SI. The various types of etiologies were stratified by patient age: young (age <65 years) and old (age ≥65 years) patients (Figure 2). The proportion of atrial fibrillation was significantly higher in the old patients (46 vs. 19%, p = 0.007).


[image: Figure 2]
FIGURE 2. Distribution of SI etiologies stratified by patient age. *P < 0.05.


Forty-five patients (52.3%) received anticoagulant therapy, while forty-one (47.7%) patients did not. Among 45 patients with anticoagulant therapy, 15 received intravenous heparin followed by low molecular weight heparin and then oral anticoagulants (12 had vitamin K antagonists, and 3 had direct oral anticoagulants, including 2 edoxaban and 1 apixaban), 14 received low molecular weight heparin followed by oral anticoagulants (7 had vitamin K antagonists, and 7 had direct oral anticoagulants, including 2 dabigatran, 2 rivaroxaban, 2 apixaban and 1 edoxaban), and 16 were directly prescribed oral anticoagulants (10 had vitamin K antagonists, and 6 had direct oral anticoagulants, including 4 rivaroxaban and 2 apixaban).

The baseline characteristics of the study population are shown in Table 1. Patients with anticoagulant therapy were non-significantly younger than those without anticoagulant therapy (58 vs. 64.2 years, p = 0.075). Regarding initial vital signs in the ED, diastolic blood pressure was significantly higher in the anticoagulation group (88.4 vs. 80.6 mmHg, p = 0.045), while fever, systolic blood pressure, and heart rate did not significantly differ between the two groups. There were non-significantly more comorbidities of atrial fibrillation (40 vs. 22%, p = 0.072) and significantly fewer comorbidities of liver cirrhosis (2.2 vs. 22%, p = 0.006) in patients prescribed anticoagulants. Of all patients with a diagnosis of SI, the main symptoms were left upper quadrant or left flank pain (64%), followed by nausea or vomiting (22.1%), abdominal pain at other sites (17.4%), back pain (15.1%), fever (10.5%), and dyspnea (9.3%). There was no significant difference in the initial presentation between patients with or without anticoagulant therapy. Among patients undergoing laboratory investigations, hemoglobin levels were higher in anticoagulant users than in anticoagulant non-users (14.2 vs. 12.0 g/dL, p = 0.001) (Table 2). No significant differences in CT findings of single SI, multiple SIs, and splenomegaly were observed between the two groups (Figure 3).


Table 1. Patient characteristics according to anticoagulant therapy.
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Table 2. Clinical presentations, laboratory exams, and CT findings of patients with splenic infarction according to anticoagulant therapy.
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FIGURE 3. Two patterns of splenic infarction on contrast-enhanced CT. (A) Wedge infarct (arrow) in a 49-year-old male with celiac trunk dissection. (B) Multiple infarcts (arrowhead) in an 80-year-old woman with acute pancreatitis.




All-Cause Mortality and Survival Analysis

During a mean follow-up period of 31 months after a diagnosis of SI, there were two deaths in patients who were anticoagulated (one due to hip fracture followed by sepsis, one due to out-of-hospital cardiac arrest) (1.57 per 100 patient-years) and 13 deaths in patients without anticoagulant therapy (five due to sepsis, four due to ischemic stroke, one due to acute decompensated heart failure, one due to traumatic intracranial hemorrhage, one due to acute chronic liver failure, one due to gastrointestinal bleeding) (14.25 per 100 patient-years) (Table 3). The anticoagulant group showed a significantly higher survival curve than the non-anticoagulant group by Kaplan-Meier analysis (p = 0.001) (Figure 4). Univariate and multivariate Cox regression analyses were employed to identify the independent risk factors associated with all-cause mortality. Univariate risk factors included age (HR = 1.04; Cl 1.005–1.08; p = 0.025), liver cirrhosis (HR = 9.08; Cl 3.04–27.17; p = < 0.001), and splenomegaly (HR = 5.94; Cl 1.98–17.83; p = 0.001), while protective factors included male sex (HR = 0.3; Cl 1.10–0.89; p = 0.030) and anticoagulant therapy (HR = 0.07; Cl 0.01–0.49; p = 0.007). After adjustment, multivariate risk factors for all-cause mortality were prior stroke (HR = 13.15; Cl 2.39–72.27; p = 0.003) and liver cirrhosis (HR = 8.71; Cl 1.29–59.01; p = 0.027), while anticoagulant therapy was the only independent protective factor (HR = 0.06; Cl 0.007–0.48; p = 0.008) (Table 4).


Table 3. Primary outcomes of splenic infarction patients with or without anticoagulation at final follow-up.
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FIGURE 4. Kaplan-Meier survival curves of patients with all-cause mortality.



Table 4. Univariate and multivariate analyses of risk factors for all-cause mortality with Cox proportional hazards model.
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Thromboembolic Events and Survival Analysis

Three thromboembolic events (6.7%) occurred in patients who received anticoagulants (two due to ischemic stroke, one to acute limb ischemia), while eight (19.5%) occurred in those without anticoagulant therapy (four due to ischemic stroke, one to recurrent SI with concomitant bilateral renal infarctions, one to recurrent SI, one to acute coronary syndrome, one to septic emboli) during the follow-up period (Table 3). Event-free survival by Kaplan-Meier analysis was significantly higher in the anticoagulation group (p = 0.03) (Figure 5). However, after using a Cox regression model with a time-dependent covariate, univariate analysis demonstrated that patients receiving anticoagulant therapy were not associated with fewer thromboembolic events (HR = 0.57; Cl 0.13–2.45; p = 0.446). After multivariate analysis, both anticoagulant therapy (HR = 0.71; Cl 0.16–3.09; p = 0.707) and atrial fibrillation (HR = 0.30; Cl 0.04–2.48; p = 0.262) were not significantly associated with thromboembolic risks (Table 5).


[image: Figure 5]
FIGURE 5. Kaplan-Meier survival curves of patients with thromboembolic events.



Table 5. Univariate and multivariate analyses of risk factors for thromboembolic complications with Cox proportional hazards model.
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Bleeding Events Assessment

Bleeding complications were evaluated as adverse events in patients with anticoagulation. Nine bleeding events occurred in the anticoagulation group (five due to gastrointestinal bleeding, one to non-traumatic intracranial hemorrhage, one to splenic rupture, one to hematuria, one to vaginal bleeding), while seven occurred in the nonanticoagulation group (five to gastrointestinal bleeding, one to traumatic intracranial hemorrhage, one to abdominal wound bleeding) during the follow-up period (Table 3). There was no statistically significant difference in the risk of bleeding events among patients who initiated anticoagulation compared to patients who did not receive anticoagulation (p = 0.728).




DISCUSSION

To the best of our knowledge, this is the first multicenter cohort study to evaluate the long-term outcomes of anticoagulant therapy in patients with SI. The strength of our study lies in the ED-based study design other than the results extracted from radiology databases. Although the diagnosis of SI is reported as an incidental finding in few patients, more than 80% of our patients presenting to the ED with symptoms of abdominal pain, back pain, left flank pain, and nausea or vomiting were attributed to SI. Another strength of our study is that almost all patients in the anticoagulation group were prescribed anticoagulants upon initial presentation in the ED, except two with anticoagulant therapy after admission to the general medical ward. These data describe the real-world utilization of anticoagulants in SI patients.

SI is a relatively uncommon diagnosis (10). Although more studies have been dedicated to determining the clinical characteristics, etiologies, and outcomes of SI in recent years, there are no studies that define the safety and efficacy of anticoagulant therapy using statistical methods in patients with SI. Antopolsky et al. (3) reported 48 patients diagnosed with SI in the ED. Long-term anticoagulation treatment was required in 17 patients with atrial fibrillation, hypercoagulable state, or SI itself, while the rest of the patients were treated for predisposing diseases or symptomatic treatment only. There was no in-hospital mortality. Schattner et al. (1) identified 32 patients with a diagnosis of SI, and all of them were given anticoagulants regardless of underlying etiologies. All reported patients survived to discharge, with the exception of one patient who had cardiogenic emboli to multiple sites. Bewersdorf et al. (7) conducted a large cohort study of SI in 206 cancer patients. The authors mentioned that there was no statistically significant difference in the risk of subsequent venous thromboembolism and recurrent SI among patients with or without anticoagulant therapy. However, in this study, the majority of SIs were asymptomatic and incidental findings on computed tomography (CT). Only 5.3% of patients reported left upper quadrant abdominal pain. Additionally, since the enrollment of this study was confined to only cancer patients from the radiology database, the outcomes of SI patients receiving anticoagulant therapy secondary to various etiologies in the acute setting remain unclear.

Our study suggests that anticoagulant therapy was independently associated with decreased long-term mortality. In our cohort, ischemic stroke comprised 30% of all mortalities in the non-anticoagulation group. The reason for the higher survival rate among the anticoagulation group is undetermined, but it might be the appropriate balance between antithrombotic and adverse bleeding effects. In a previously published series, thromboembolism, including cardiovascular etiologies and a hypercoagulable state, and a rapidly enlarging spleen, which indicates acute infection, malignancy, and hematologic disease, were two plausible causes responsible for SI (1, 3, 11, 12). Our study excluded patients with non-hematologic malignancy, hematologic disease, and infective endocarditis given that the different management strategies and prognoses of the underlying diseases increase the heterogeneity of the study population and might hinder the analysis of the impact of SI on overall survival. Thromboembolism constituted the predominant mechanism of SI in our patients. The common risk factors included a wide range of vascular diseases, atrial fibrillation, intracardiac thrombi, and autoimmune diseases. In addition, sepsis was frequently found in our patients with SI and was considered to be associated with the prothrombotic process (13–15). Bitzer et al. (16) reported a young woman with SI due to meningococcal septicemia. The patient underwent splenectomy, and histological examination of the resected spleen revealed large areas of disseminated thromboses in small- to medium-sized splenic veins. Both hypoperfusion due to septic shock and a hypercoagulable state contribute to an increased risk of SI. Notably, definite predisposing factors leading to SI could not be found in 20% of our patients. It is probable that unprovoked SIs are associated with non-documented thromboembolic diseases, such as silent atrial fibrillation. Indeed, cryptogenic stroke is a frequent consequence of underlying silent atrial fibrillation (17, 18). These data emphasize the importance of further investigations in SI patients without known predisposing diseases and the high potential of SI preventability with timely anticoagulant therapy.

Regarding thromboembolic events following a diagnosis of SI in our study, the Kaplan-Meier plot revealed a significantly higher event-free survival rate in patients with anticoagulant therapy than in those without treatment. However, after adjustment for the time-dependent nature of anticoagulant therapy exposure using a time-dependent Cox model, subsequent thromboembolic events did not significantly differ between the two groups. The reason for this result might be due to the small sample sizes and low event rates of this study, which was underpowered to detect a beneficial effect of anticoagulant therapy.

The major concerning adverse event related to anticoagulant therapy is the increased risk for intracranial hemorrhage and gastrointestinal bleeding (6, 19, 20). This study showed that there were no differences in bleeding event incidence between the two groups. Of note, as reflected in our study, splenic rupture may develop following an episode of infarction. Several reported cases described the association between anticoagulant therapy and subsequent splenic rupture (21–24). While ultrasound appears to have a low diagnostic yield for SI, it is useful in the detection of complications following SI, such as splenic rupture with hemoperitoneum (25, 26). A short-term follow-up with ultrasound is a reasonable strategy for patients in whom anticoagulants are initiated.

It is worth noting that a higher rate of underlying liver cirrhosis was found in patients without anticoagulant therapy. We suppose that clinicians prescribed fewer anticoagulants in these patients due to concerns about bleeding risk as a result of coagulopathy. Although cirrhotic patients have an increased risk of bleeding complications, they simultaneously present a pro-coagulant status that contributes to a higher incidence of thrombotic events (27, 28). Few reported cases have demonstrated the correlation between liver cirrhosis and SI (29, 30). The possible mechanisms are a prothrombotic state and increased oxygen demand from a congested spleen. Whereas we found no studies that confirmed anticoagulant use in cirrhotic patients with SI, anticoagulant therapy is recommended for symptomatic deep vein thrombosis, portal vein thrombosis, and splanchnic vein thrombosis (27, 31). Moreover, the treatment modality decreases the incidence of hepatic decompensation and improves overall survival (27).

Our study had several limitations. First, given its retrospective nature, this study did not allow us to accurately collect all clinical variables in a protocol form and was limited by missing data. In addition, there was possible selection bias and many confounding factors, although we attempted to perform adjustments using multivariate regression and time-dependent variables to minimize the risk of immortal time bias. Second, this study consisted of small numbers of patients and events that hampered our ability to draw clear-cut conclusions. For instance, while the observed thromboembolic event rate was lower in patients treated with anticoagulants than in those without treatment, this study was underpowered to detect a statistically significant difference between the two groups. Third, this study did not address the issues pertaining to the type, dose, and duration of anticoagulant therapy, as well as antiplatelet treatment. Further work is needed to clarify these important questions. However, it is also difficult to conduct a prospective comparative study among SI patients given the rarity of this disease.



CONCLUSION

In summary, anticoagulant therapy was associated with decreased long-term mortality in SI patients. There was no significant difference in the subsequent bleeding events between the groups. Our findings emphasize the usefulness of anticoagulant therapy in SI patients and close monitoring of possible complications with better clinical outcomes.
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Variable

Age (year)

Male

Prior anticoagulant use

Prior antiplatelet use
Concomitant antiplatelet use
Systolic blood pressure (mmHg)
Diastolic blood pressure (mmHg)
Heart rate (beats/min)

Smoking history

Previous medical history
Hypertension

Diabetes melitus

Coronary artery disease
Congestive heart failure

Attial fibrilation

Chronic kidney disease

Prior VTE

Prior stroke

Liver cirthosis

Anticoagulation

(N =45)

580+ 145

31(68.9)
6(18.9)
10 (222)
7(15.6)

145.7 +26.9
88.4 4 15.2
89.9+24.1

19 (42.2)

23 (51.1)
9(20.0)
8(17.8)
8(17.8)
18 (40)
6(13.3)
3(67)
6(13.3)
122

Non-
anticoagulation
(N =41)

642:+£17.3
24(585)
1(2.4)
6(14.6)
7(17.1)
147.3 £342
80,6 +20.1
9104216
12(29.3)

23(56.1)
12 (29.3)
10 (24.4)
5(12.2)
9(22)
7(17.1)
000
408
9(22)

0.075
0318
0.112
0.366
0.849
0.808
0.045
0.838
0211

0.643
0.318
0.452
0.470
0.072
0.629
0.243
0.741
0.006

Count data are expressed as number (percentage) and continuous values are expressed

as mean  SD.
VTE, venous thromboembolism.
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Univariate Multivariate

HR(95%Cl)  p HR@5%Cl)  p

Age 1.04(1.005,1.08) 0.025 1.04(0.99,1.08) 0.099
Male 0.30(0.10,0.89) 0.080 0.38(0.11,1.32) 0.128
Smoking history 0.83(0.28,2.45) 0.740
Hypertension 0.78(0.28,2.17) 0.634
Diabetes melitus 1.24(0.42,3.65) 0.691

Coronary artery disease 1.1 (0.31,4.00) 0.868
Congestive heart failure 051 (0.06,3.84) 0.509

Atrial fibrillation 0.92(0.31,2.71)  0.882
Chronic kidney disease 2.2 (0.68,7.27) 0.189
Prior stroke 350(0.93, 13.18) 0.084 13.15 (2.39, 72.27) 0.008"
Liver cirhosis 9.08(3.04,27.17) <0.001 871 (1.29,59.01) 0.027*
Muliple splenic infarction 079 (0.25, 2.51) 0,695
Splenomegaly 504(1.98,17.83) 0001 1.23(0.22,7.05) 0.813

Anticoagulant therapy"  0.07 (0.01,0.49) 0.007  0.06 (0.007, 0.48) 0.008"

HR, hazard ratio; 95% Cl, 95% confidence interval.
1 Anticoagulant therapy was analyzed as a time-dependent covariate by time-dependent
Cox regression model.

“p < 0.05.
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anticoagulation

N =145) ~=41)
Initial presentation
LUQ/eft flank pain 31(68.9) 24(585) 0318
Abdominal paint 10 (22.2) 5(12.2) 0.221
Back pain 7(15.6) 6(14.6) 0.905
Nausea/Vomiting 10 (22.2) 9(22.0) 0.976
Dyspnea 7(15.6) 1(2.4) 0.060
Fever 489 5(12.2) 0.731
Laboratory exam
White cell count (10°%ul)n =77 114+ 4.1 158£152 0077
Hemogiobin (g/dL) n = 77 142£26 120£29 0,001
Platelet (10%/ul) n = 77 2438+ 1140 198741098 0,055
INRn =64 12£04 12£02 0380
Creatinine (mg/dL) n = 68 1004 10£03 0932
AST (UL)n =28 54.7+£54.8 468+£462 0698
CT findings
Single infarction 31(68.9) 27(659) 0764
Multiple infarction 14.31.1) 14@41) 0764
Splenomegaly 5(11.1) 8(19.5) 0277

Count data are expressed as number (percentage) and continuous values are expressed
as mean = SD.

LUQ, left upper quadrant; INR, intemational nommalized ratio; AST,
aspartate aminotransferase.

*Not localized to left upper quadrant.
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Variable Anticoagulation  Non-anticoagulation  p

N=45 N=41
Thromboembolic event 3(6.7) 8(19.5) 0075
Bleeding event 9(20) 7(17.9) 0.728
All-cause mortaiity 2(4.4) 13(31.7) 0001

Count data are expressed as number (percentage) and continuous values are expressed
as mean + SD.
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Univariate Multivariate

HR (95%Cl) p  HR(®5%C) p
Age 1.02(098,106) 0369
Male 1.61(0.43,6.09) 0.481
Smoking history 1.01(029,345 0990
Hypertension 066(0.20,2.18)  0.499
Diabetes melitus 022(008,169)  0.144

Coronary artery disease  1.49(0.39,5.61)  0.559
Congestive heart failre ~ 1.68(0.36,7.82)  0.508

Atral fiorillation 0.17(0.02,1.31)  0.088 0.30(0.04,2.48) 0.262
Chronic Kidney disease  2.36(0.59,9.44)  0.225
Prior stroke 1.20(0.16,10.32)  0.808
Liver cirthosis 1.24(0.16,9.90  0.837
Multiple splenic infarction ~ 0.91 (0.24,3.44)  0.886
Splenomegaly 0.04(<0.001, 109.4) 0.424

Anticoagulant therapy! 057 (0.13,2.45)  0.446 0.71(0.16,3.09) 0.707

HR, hazard ratio; 95% Cl, 95% confidence interval.
T Anticoagulant therapy was analyzed as a time-dependent covariate by time-dependent
Cox regression model.
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