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Abstract 

Background: Venous thromboembolism (VTE) is a severe, life-threatening physical condition. 

However, the risk of developing VTE in patients with mental disorders has been insufficiently 

recognized. 

Methods: In this descriptive study, we retrospectively screened the hospital electronic medical 

record system and identified the asymptomatic VTE condition in hospitalized patients in the 

Mental Health Center, First Affiliated Hospital, Zhejiang University School of Medicine from 

January 2014 to January 2021. The diagnosis of VTE was made based on elevated plasma 

D-dimer levels and positive imaging findings, including arteriovenous color doppler 

ultrasonograpny of lower limbs and computed tomography angiography of pulmonary artery. For 

patients included, demographic and clinical profiles, and findings of laboratory and imaging 

examinations were collected. The anticoagulant therapy and clinical outcomes of these patients 

were also recorded.  

Results: A total of 8093 hospitalized patients were screened and eventually 24 psychiatric 

patients with asymptomatic VTE were included in the final analysis. The mean age of patients was 

65.75±8.69 years old, with 20 patients (83.3%) older than 60 years. 18 (75%) patients were female 

and 6 (25%) were male. The number of patients with a history of smoking and previous 

pharmacotherapy was 3 and 19, respectively. And the average BMI of all subjects was 22.85±3.97, 

which was within the normal values. The average course of psychiatric disorders prior to the 

hospitalization was 9.15±10.38 years, the mean hospital stays were 23.17±9.14 days and the 

shortest hospital stay was 10 days. The average plasma levels of D-dimer before anticoagulant 

therapy was 4060.00±2824.88 ug/L FEU with a range of 920~10700 ug/L FEU (the normal range: 



 

0~700 ug/L FEU). Following anticoagulant therapy, 83.3% (n=20) patients had a significant 

reduction in the plasma levels of D-dimer and the average reduced to 1678.25 ±1970.16 ug/L FEU, 

with a minimum level of 160 ug/L FEU. The plasma D-dimer levels between before and after 

anticoagulant treatment was significantly different (P＜0.05). 

Conclusion: Our data suggest the necessity screening the asymptomatic VTE among psychiatric 

patients, especially in those with advanced age, long duration of illness, and female with a long 

history of psychotropic treatment and high plasma levels of D-dimer. Once the diagnosis of 

asymptomatic VTE is confirmed, antithrombotic therapy should be initiated as early as possible to 

avoid fatal consequences. 
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Background 

Venous thromboembolism (VTE), which refers to the deep vein thrombosis (DVT) and pulmonary 

embolism (PE), ranks the 3rd most common cardiovascular disorder, with an overall incidence of 1 

to 2 per thousand inhabitants [1, 2]. VTE is considered as a multifactorial disorder and its relevant 

risk factors including unfavorable psychosocial status, have gained increasing attentions [3, 4]. In 

recent years, VTE has gradually emerged as an important cause of sudden death in inpatients with 

psychiatric disorders [5].  

Psychiatric disorders account for 5 of the top 20 causes of disability according to the 

estimates of the global burden of disease [6]. Previous studies have showed that the life 

expectancy of patients with psychiatric disorders was averagely shortened for at least 10 years 

compared to that of the general population, and the mortality gap was principally attributed to the 

increased risk of cardiovascular disease [7-9]. Notably, approximately 4% of unexpected sudden 

deaths in psychiatric patients were associated with PE and the incidence of VTE in this population 

arrived at 11.6% within 3 months [10, 11]. It was also reported that the incidence of VTE 

increased exponentially with aging and the risk obviously increased in patients older than 40 years 

[12]. However, the diagnosis of VTE among psychiatric patients was troublesome possibly due to 

the sedative effects of medications, immobilization or psychopathological symptoms. Moreover, it 

was potentially fatal when the symptomatic VTE occurred. Hence, it was important to make an 

early screening of the asymptomatic VTE through identifying potential triggering factors and 

utilizing effective examinations among psychiatric patients.  

In this report, we performed a retrospective study of asymptomatic VTE in psychiatric 

inpatients to analyze the demographic and clinical characteristics of this population. We further 



 

summarized anticoagulant management and clinical outcomes of these patients. This study helps 

to strengthen the awareness of uncovering VTE in psychiatric patients with potential risk factors.  

 

Methods 

According to the discharge diagnosis, we used “embolism” OR “thrombus” as keywords to 

search through the hospital electronic medical record system among psychiatric inpatients from 

January 2014 to January 2021 in the Mental Health Center, First Affiliated Hospital, Zhejiang 

University School of Medicine. The diagnosis of the mental disorders was made according to the 

fourth or fifth edition of the Diagnostic and Statistical Manual of Mental Disorders sequentially. 

The enrolled individuals should meet the following inclusion criteria: 1) the levels of the D-dimer

＞700 ug/L FEU, the given upper normal limit; 2) existing VTE verified by arteriovenous color 

doppler ultrasonograpny of lower limbs or computed tomography angiography of pulmonary 

artery; 3) absent from any known VTE symptom, including pain, swelling, difficulty in breathing, 

and hemoptysis. The exclusion criteria: 1) arterial thromboembolism; 2) coagulation dysfunction; 

3) severe abnormality of the liver and kidney function; and 4) pregnant or lactating females.  

Patients met the above criteria were enrolled. The subjects’ demographic, clinical profiles, 

laboratory and imaging findings, including age, gender, height, weight, history of smoking and 

psychotropic agents, duration of disease, hospital stays, the current and previous medication, the 

levels of the D-dimer before and after anticoagulant therapy, were collected in this study. The 

body mass index (BMI) was calculated by weight (kilogram) dividing height (meter) squared. The 

diagnosis of the asymptomatic VTE was made according to elevated plasma D-dimer and positive 

imaging findings. All data were manually extracted from the Electronic Medical Record System 



 

by two independent researchers (PFZ and HLQ). Any contradiction was further resolved by 

reviewing the records or judging by the third evaluator (JBL).  

 

Analysis 

The analysis of collected data was executed on the Statistical Package for the Social Sciences 

(SPSS) Statistics for Windows, version 21.0. In addition, Student's t test was used to compare the 

levels of D-dimer before and after anticoagulant treatment. Other data were presented with 

average ± mean or number (frequency).  

 

Results 

A total of 8093 patients were admitted to the Mental Health Center and screened through the 

Electronic Medical Record System from January 2014 to January 2021. Of these patients, 8064 

patients were excluded due to their discharge diagnosis without “embolism” OR “thrombus” and 

29 psychiatric patients were further analyzed. Of them, 5 patients were excluded due to the 

following reasons: renal transplantation status (n=1), vertebral artery embolism (n=1), Parkinson's 

disease (n=1), internal carotid embolism (n=1) and lacking of data on the plasma level of D-dimer 

after anticoagulant therapy (n=1). Finally, 24 psychiatric patients with asymptomatic VTE event 

were enrolled in our further analysis. A flow chart of screening psychiatric inpatients with 

asymptomatic VTE was shown in Figure 1. 



 

 

Figure 1 The screening flow chart of the study.  

Abbreviations: VTE: venous thromboembolism. PE: pulmonary embolism. DVT: deep vein thrombosis. 

 

Demographic characteristics 

In total, 24 psychiatric patients with asymptomatic VTE were enrolled for final analysis in 

the present study. Of these patients, asymptomatic VTE manifested clinically as PE in 15 patients 

and the remaining 9 patients had a diagnosis of DVT. In addition, 10 patients were diagnosed with 

anxiety disorder (AD), 6 with major depressive disorder (MDD), 4 with schizophrenia (SCZ) and 

2 with bipolar disorder (BD). The other two were diagnosed with somatoform disorder (SD) or 

alcoholic dependence syndrome (ADS), respectively. 

The mean age of all patients was 65.75±8.69 years old, with a range of 45 to 85 years old, 

and 19 patients was older than 60 years. There were 18 female (75%) and 6 male (25%) patients, 

respectively. The number of patients with a history of smoking was 3. And the average BMI of all 



 

subjects was 22.85±3.97, which was within the normal values. In addition, the average duration of 

illness in psychiatric patients prior to the hospitalization was 9.15 ± 10.38 years. The mean 

hospitalized stays were 23.17 ± 9.14 days and the shortest stay was 10 days. The detailed features 

of demographic characteristics were showed in Table 1. 

  



 

Table 1   Demographic and clinical profiles of the patients 

 

Total（n=24） 

MDD AD SCZ BD SD ADS 

 （n=6） (n=10) (n=4) (n=2) (n=1) (n=1) 

Age (years, mean±SD) 65.75±8.69 64.17±10.87 62.20±6.11 76.5±6.03 62.00±1.41 67 74 

Minimum age 45 45 52 71 61   

Maximum age 85 74 74 85 63   

＜60 5 2 3 0 0 0 0 

≥60 19 4 7 4 2 1 1 

Gender        

Male 6 1 4 0 0 0 1 

Female 18 5 6 4 2 1 0 

Height (cm, mean±SD) 160.42±7.13 160.33±7.17 163.00±6.98 155.00±6.22 155.00±4.24 158.00 170.00 

Weight (Kg, mean±SD) 59.13±11.77 59.67±11.20 64.05±11.01 50.00±15.64 54.5±0.71 49.00 62.50 

BMI (Kg/m2, mean±SD) 22.85±3.97 23.16±4.02 24.06±3.92 20.56±5.55 22.72±1.54 19.63 21.63 

History of smoking        

Yes 3 2 1 0 0 0 0 

No 21 4 9 4 2 1 1 

History of psychotropic treatment        

Yes 19 5 9 3 1 1 0 

No 5 1 1 1 1 0 1 

Duration of illness 

(years, mean±SD) 9.15±10.38 12.08±9.90 4.94±6.43 5.69±8.39 15.00±7.07 2 40 

Hospital stays  

(days, mean±SD) 23.17±9.14 23.50±7.12 22.00±10.38 20.00±8.76 33.50±12.02 21 20 

PE 15 5 7 0 1 1 1 

DVT 9 1 3 4 1 0 0 

PT (s, mean±SD) 10.74±0.49 11.03±0.60 10.81±0.32 10.55±0.44 10.10±0.00 11.10 10.00 

TT (s, mean±SD) 18.01±1.15 18.15±0.75 18.04±1.25 17.48±1.66 18.40±1.70 18.70 17.50 

APTT (s, mean±SD) 26.17±3.66 26.00±3.77 28.16±2.19 26.60±1.45 18.05±2.19 24.20 23.70 

FIB (g/l, mean±SD) 2.60±0.56 2.59±0.53 2.54±0.65 2.76±0.75 2.69±0.22 2.89 2.23 

ALT (U/L, mean±SD) 33.74±87.02 10.83±4.49 60.47±133.92 14.75±3.40 24.00±4.24 22 11 

AST (U/L, mean±SD) 22.78±7.53 19.67±6.59 23.28±9.71 23.50±6.03 25.50±4.95 23 28 

Cre (umol/l, mean±SD) 67.26±19.03 68.83±21.98 69.73±20.22 66.50±22.71 59.00±15.56 52 68 

BUN (mmol/l, mean±SD) 5.37±1.48 4.90±1.13 5.41±0.69 4.45±1.19 7.70±2.97 8.30 3.80 

FBG (mmol/l, mean±SD) 5.33±0.83 5.84±1.01 5.34±0.80 5.33±0.19 6.54±0.93 4.67 5.31 

HDL (mmol/l, mean±SD) 1.51±0.38 1.69±0.56 1.36±0.30 1.52±0.11 1.64±0.04 1.14 2.05 

LDL (mmol/l, mean±SD) 2.41±0.76 2.26±0.49 2.61±0.70 2.27±1.00 1.65±1.10 3.63 2.06 

Abbreviations: MDD: Major depressive disorder. AD: Anxiety disorder. SCZ: Schizophrenia. BD: Bipolar disorder. SD: Somatoform 

disorder. ADS: Alcohol dependence syndrome. PE: Pulmonary embolism. DVT: Deep vein thrombosis. PT: Prothrombin time. TT: 

Thrombin time. APTT: Activated partial thromboplastin time. FIB: Fibrinogen. ALT: Alanine aminotransferase. AST: Aspartate 

aminotransferase. Cre: Creatinine. BUN: Blood urea nitrogen. FBG: Fasting blood-glucose. HDL: High-density lipoprotein. 

LDL: Low-density lipoprotein. Kg: Kilogram. cm: Centimeter. m: Meter. s: Second. SD: Standard deviation.  



 

 

Plasma levels of D-dimer before and after anticoagulant treatment 

No psychiatric patients in this study had reported any complaints of VTE prior to the 

hospitalization. The plasma levels of D-dimer were examined routinely in the first few days 

following hospitalization. The average level was 4060.00 ± 2824.88 ug/L FEU with a range of 

920~10700 ug/L FEU, which all significantly exceeded the normal reference (0~700 ug/L FEU). 

After being treated with anticoagulant therapy, the levels of D-dimer were re-examined. 80% 

(n=20) patients had a significant reduction in the plasma levels of D-dimer and the average was 

1678.25 ± 1970.16 ug/L FEU, with a minimum D-dimer at 160 ug/L FEU. The detailed features 

were showed in Table 2. The difference of the levels of D-dimer between before and after 

treatment with anticoagulant was statistically significant (P＜0.05) (Figure 2). 

 

Table 2   The plasma levels of D-dimer before and after anticoagulant treatment 

  Before anticoagulant treatment After anticoagulant treatment T P 

D-dimer 

(ug/L FEU, 

mean± SD) 4060.00±2824.88 1678.25±1970.16 3.39 0.002* 

maximum 

(ug/L FEU) 10700 9180   

minimum 

(ug/L FEU) 920 160     

Note: SD: standard deviation. T: Student's t test. p: p value.  *：significance at p＜0.05 (two tailed). 

 



 

 

Figure 2 The changes of plasma levels of D-dimer before and after anticoagulant treatment 

 

Pharmacological management in patients 

Treatment for mental disorders 

Antipsychotic and antidepressant agents are groups of drugs with a range of indications 

mainly for managing psychotic, depressive, and anxiety symptoms of common mental disorders. 

In this study, 19 cases had been treated with atypical antipsychotic, selective serotonin reuptake 

inhibitors (SSRIs), benzodiazepines, and other psychotropic agents prior to the hospitalization 

even though most of them had taken medication irregularly (Table 1). After their hospitalization, 

the treatment was adjusted according to clinical symptoms and clinical diagnosis.  

Treatment for asymptomatic VTE 

As for patients with asymptomatic VTE, the anticoagulant treatment was initiated following 

the consultation recommendations. Totally, 20 patients were subcutaneously treated with low 

molecular heparin, the dosage of which ranged from 4100 to 6150 units per day. The low 

molecular heparin treatment generally lasted about one week. 10 out of these 20 patients were 



 

treated concurrently with the rivaroxaban tablets to improve asymptomatic VTE, and the dosage 

of the rivaroxaban tablets gradually increased from 10 to 20 mg per day. These 10 patients were 

encouraged to take the rivaroxaban tablets continuously after discharge from hospital. Another 9 

out of these 20 patients were suggested to use oral warfarin sodium tablets and its dosage ranged 

from 1.5mg to 3mg per day. 1 out of 20 patients was recommended to keep on two tablets of the 

diosmin per day after discharge. For patients without low molecular heparin treatment, 3 were 

directly treated with the rivaroxaban tablets and 1 was treated with clopidogrel. The details on 

anticoagulant therapy were showed in Table 3. 

 

Table 3   Anticoagulant treatment for patients with VTE during hospitalization 

Anticoagulant therapy sample size (n=24) 

Clopidogrel n=1 

Low molecular weight heparin injection +Rivaroxaban n=10 

Rivaroxaban n=3 

Low molecular weight heparin injection +Warfarin sodium tablets n=9 

Low molecular weight heparin injection +Diosmin tablet n=1 

Note: VTE: Venous thromboembolism. 

  



 

Discussion 

In the present study, our data suggests that asymptomatic VTE would occur in patients with 

different diagnosis of psychiatric disorders and some risk factors may be related to the occurrence 

of asymptomatic VTE, such as advanced age, female, a long duration of illness and a history of 

using psychotic agents. It is necessary to screen asymptomatic VTE via routinely monitoring the 

plasma levels of D-dimer in psychiatric patients, especially those with aforementioned risk factors. 

Besides, the importance of early and immediate treatment with anticoagulant therapy is also 

emphasized when the diagnosis of asymptomatic VTE is made. 

In this study, there were totally six different diagnosis of the psychiatric disorders, including 

AD, MDD, SCZ, BD, SD, and SAD. The risk of developing VTE was increased in patients with 

concurrent schizophrenic, depressive, and BD, and particularly, the depressive symptom had a 

“dose-effect” association with VTE [13, 14]. These findings suggest that psychiatric disorders 

might contribute to the process of asymptomatic VTE, however, the specific mechanism remains 

unclarified. Some hypotheses have suggested that the underlying pathophysiological processes of 

asymptomatic VTE in patients with psychiatric disorders may be associated with 

hypercoagulability and stasis factors due to hypothalamic-pituitary-adrenal axis abnormality, 

stress response as well as the over-activated sympathetic nervous system [15]. In addition, the 

elevated platelet aggregability, the increased number of integrin αIIb βIIIa receptors/platelet and 

the inflammation disturbance in psychiatric patients also potentially contributed to the 

pathogenesis of VTE [16-18].  

Potential risk factors of asymptomatic VTE were observed in this study, including advanced 

age, female, and long duration of illness. The minimum age of patients in this study was 45. 



 

Previous studies showed that the rate of VTE incidence increased significantly along with aging 

and even in the same age, the incidence of VTE in psychiatric patients was also increased by 20 

times than that of the general population [19, 20]. Therefore, the advanced age undoubtably 

affected and even elevated the incidence of asymptomatic VTE in psychiatric patients. 

Interestingly, our data also showed that the number of female patients with asymptomatic VTE 

was three times than that of male. It is well known that the prevalence of psychiatric disorders 

displays differently between the sexes, and females are more susceptible to anxiety and depression 

[21]. Kenmotsu et al. [22] also found that the gender, especially female was an independent risk 

factor of VTE, which was consistent with Lee et al. [23]. Therefore, we propose that female 

psychiatric patients may contribute to the occurrence of asymptomatic VTE. In general, inpatients 

with a longer duration of illness usually had a close relationship with more severe global 

psychopathology and poorer overall functioning, which contributed to the reduction in physical 

activity. Physical activity can decrease the venous pressure and accelerate the venous flow, and 

thus lower the risk of VTE [24]. In addition, the long duration of illness in psychiatric patients 

may also be a contributing factor for asymptomatic VTE. 

Most patients in this study have taken psychotic agents for a long period due to the long 

duration of illness, low compliance or symptom recurrence. A follow-up study over 7 years 

showed that subjects who used antidepressant had an obviously higher risk of VTE than those who 

did not take psychotropic drugs [25]. Younger people had a higher risk to develop VTE than 

elderly after taking antipsychotics [26]. The possible mechanisms of this phenomenon may be 

attributed to that the hypercoagulable state induced by drugs through increasing platelet 

aggregation and antiphospholipid antibodies, hyperprolactinemia and metabolic disturbance [12, 



 

16]. However, a recent study showed that some individual drugs, such as quetiapine or 

aripiprazole, were not associated with the risk of VTE [27]. Selective serotonin reuptake inhibitor 

and serotonin norepinephrine reuptake inhibitors were also unlikely to contribute to VTE because 

of their potent inhibitory effects on the 5-hydroxytryptamine (5-HT) transporter to attenuate 

platelet activation and weaken the risk of thromboembolism formation [28]. These results suggest 

more attentions should be paid for those patients with a long history of using antipsychotic agents. 

Given the high occurrence of asymptomatic VTE and its adverse outcomes in psychiatric 

patients, it is urgent to screen for asymptomatic VTE through reliable detection technology. Our 

finding found that the levels of plasma D-dimer in patients with psychosis significantly increased, 

which was consistent with other studies [29, 30]. The increased levels of D-dimer in excess of the 

upper threshold well indicate the possibility of an undetected thromboembolism [31]. Considering 

the D-dimer test lack of specificity, however, it needs further advanced measurements to evaluate 

VTE in order to decrease the rate of false-positive results [32]. In this study, the levels of D-dimer 

were examined within a few days after hospitalization. As for those patients with high levels of 

D-dimer, further examinations, such as ultrasound or computed tomography imaging technology, 

were conducted to confirm the lower extremity venous thrombosis or PE. Subsequently, the 

patients with asymptomatic VTE were treated with anticoagulant prophylaxis to prevent at-risk 

hospitalized patients from symptomatic VTE [33]. The levels of D-dimer were obviously reduced 

after early anticoagulant intervention even though the average levels of D-dimer were still higher 

than the normal criteria. It might be associated with the short period of the anticoagulant treatment. 

When discharged, patients were suggested to continue to take oral anticoagulant drugs and make 

regular examinations of the plasma D-dimer. 



 

Some limitations in our study should be mentioned. First, the sample sizes were small and it 

was a retrospective and descriptive study based on cases and lack of control groups, which might 

reduce the power of our findings. Second, this study included only one provincial hospital and 

these results needs further verification with larger samples. Third, although some potential risk 

factors of developing VTE in psychiatric patients were proposed in this study, such as advanced 

age, female and long course of illness, the exact roles of these factors on VTE remain unclear. In 

the future research, we would enlarge the sample size, add the multi-center sample sources and 

control groups as well as combine with the pre-clinical experiments to explore the specific 

mechanisms in psychiatric patients with asymptomatic VTE. 

 

Conclusion 

Taken together, we described 24 psychiatric patients with asymptomatic VTE during 

hospitalization in this observational and retrospective study. Psychiatric patients and related risk 

factors, such as advanced age, female, the long duration of illness as well as a history of using 

antipsychotics may be involved in the development of asymptomatic VTE. Our data suggest that it 

is vital for psychiatric patients to take early intensive screening of the asymptomatic VTE, 

especially in those who were old, female and in a chronic course of illness with a long history of 

antipsychotic therapy and high levels of plasma D-dimer. Once the diagnosis of asymptomatic 

VTE is confirmed, antithrombotic therapy needs to be initiated as early as possible to avoid fatal 

consequences. 
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