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Purpose: Venous thromboembolism (VTE) is the combination of pulmonary embolism (PE) and 

deep vein thrombosis. In recent years, VTE has been gaining attention in the field of psychiatry 

as it can cause sudden deaths in patients hospitalized in psychiatric departments. The purpose 

of this study was to investigate the incidence of VTE in psychiatric inpatients using contrast-

enhanced computed tomography (CT).

Patients and methods: At the psychiatric department of the Akita University Hospital, 

NANOPIA® D-dimer was measured in patients with suspected symptomatic VTE or believed 

to be at risk for asymptomatic VTE. A follow-up contrast-enhanced CT was also performed in 

cases of D-dimer values over 1 µg/mL. Patients diagnosed with VTE based on contrast-enhanced 

CT during hospitalizations between May 1, 2009 and April 30, 2017 were analyzed. VTE inci-

dence was compared in restrained and unrestrained catatonic and noncatatonic patients. We also 

investigated whether VTE was symptomatic or asymptomatic as well as its outcomes.

Results: The overall incidence of VTE was 2.3% (39/1,681) in the 8-year period. VTE was 

observed in 61.1% (11/18) of catatonic patients, 4.1% (11/270) of noncatatonic restrained 

patients, and 1.2% (17/1,393) of noncatatonic unrestrained patients. PE was observed in 76.9% 

(30/39) of VTE patients and 97.4% (38/39) of VTE patients were asymptomatic. Recovery was 

achieved in all cases of VTE treated with anticoagulation therapy.

Conclusion: These results indicate that the risk of VTE is high in psychiatric inpatients and 

that PE is common in these population. The data may also suggest that contrast-enhanced CT 

is important in surveying thrombus in suspected cases of VTE. In the psychiatric field, proper 

attention must be given to VTE, regardless of the presence or absence of catatonia or restraint, 

particularly given that PE was observed in more than 75% of cases of VTE.

Keywords: computed tomography, deep vein thrombosis, D-dimer, psychiatric patients, cata-

tonia, pulmonary embolism

Introduction
Venous thromboembolism (VTE), a collective name for the combination of pulmonary 

embolism (PE) and deep vein thrombosis (DVT), has been gaining attention in 

recent years as a risk factor for sudden death in patients hospitalized in psychiatric 

departments.1 Various reports have emerged with the following findings: 4% of unex-

pected sudden deaths in psychiatric patients resulted from PE,2 antipsychotic medica-

tions increased the risk of VTE,3,4 11.6% of patients who are physically restrained 

developed DVT,5 and 25.3% of catatonic patients had DVT.6

To the present day, systematic research on VTE in psychiatric inpatients has been 

limited to catatonic and restrained patients. Moreover, past reports have investigated 

the presence of DVT using lower limb venous ultrasonography, and contrast-enhanced 

computed tomography (CT) has not been used in the examination of VTE cases that 
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include PE.2–6 Therefore, we conducted a retrospective study 

to investigate the incidence of VTE (PE as well as DVT) in 

psychiatric inpatients, regardless of the presence or absence 

of catatonia or restraint.

Patients and methods
Study design
This study was a retrospective epidemiologic study to inves-

tigate the incidence of VTE in psychiatric inpatients.

Study setting and population
This study included consecutive cases hospitalized in the 

psychiatric department of Akita University Hospital during 

an 8-year period between May 1, 2009 and April 30, 2017. 

The psychiatric department of Akita University Hospital is 

an acute medical unit with 36 beds. In 2016, the average 

length of stay was 30.7 days in the psychiatry department 

of Akita University. When a patient was suspected of 

having symptomatic VTE or believed to be at high risk for 

asymptomatic VTE by the attending physician because of 

restraint, catatonia, decreased motivation/activity, or other 

factors, NANOPIA® D-dimer was measured routinely. 

In cases of an abnormal D-dimer value (1 µg/mL or more), 

contrast-enhanced CT was performed based on the attending 

physician’s judgment. Furthermore, as a rule at our hospital, 

contrast-enhanced CT was performed in suspected cases 

of VTE, without the requirement for lower limb venous 

ultrasonography.

We targeted 2,468 serial cases and analyzed 1,681 cases 

as illustrated in Figure 1. Patients who were hospitalized for 

short-term periods (under 1 week) during the study period 

were excluded because of insufficient clinical information. 

In brief, patients hospitalized up to 3 days for. continuous-

electroconvulsive therapy (C-ECT) or those hospitalized 

within a week for nonpsychiatric medical problems were 

excluded. We then assessed the number of patients subjected 

to NANOPIA D-dimer test as a screening test for VTE dur-

ing the study period, the number of patients with abnormal 

NANOPIA D-dimer levels (above 1 µg/mL), the number of 

patients for which contrast-enhanced CT was performed for 

the diagnosis of VTE, and the number of patients diagnosed 

with VTE based on the results of contrast-enhanced CT. Of 

the limited cases in which contrast-enhanced CT data (n=101) 

were available, patients were classified into 1 of 3 groups: 

catatonic patients, noncatatonic restrained patients, and non-

catatonic unrestrained patients. Cases of NANOPIA D-dimer 

values below 1 µg/mL were judged as VTE-negative. Cata-

tonic patients were diagnosed according to the Diagnostic and 

Statistical Manual of Mental Disorders, Fifth Edition criteria 

based on the description from electrical medical charts.7

The following parameters were assessed in cases in which 

contrast-enhanced CT was performed: age; sex; body mass 

Figure 1 Selection of participants.
Notes: After applying the inclusion and exclusion criteria, there were 1,681 hospitalizations. There were 431 patients who underwent D-dimer assessment as part of the 
VTE screening, 243 patients with D-dimer levels $1 μg/mL, and 101 patients who underwent contrast-enhanced CT.
Abbreviations: C-ECT, continuous-electroconvulsive therapy; CT, computed tomography; VTE, venous thromboembolism.

Number of patients hospitalized during research period  N=2,468

Inpatients excluding those hospitalized by examination or C-ECT  N=1,681
Catatonia N=18, Noncatatonic restrained N=270, Noncatatonic unrestrained N=1,393

Patients in whom D-dimer was measured as a part of VTE screening  N=431
Catatonia N=18, Noncatatonic restrained N=164, Noncatatonic unrestrained N=249

Patients with D-dimer levels ≥1 µg/mL  N=243
Catatonia N=18, Noncatatonic restrained N=115, Noncatatonic unrestrained N=110

Hospitalized up to 3 days to enable C-ECT N=470
Hospitalized for nonpsychiatric problems
within a week N=317

Patients who were measured for D-dimer excluding
for VTE screening purposes N=1,250

Patients with D-dimer levels <1 µg/mL N=187

Example of cases of contrast-enhanced
CT  N=101

Catatonia N=18
Noncatatonic restrained N=36

Noncatatonic unrestrained N=47

Cases in which contrast-enhanced CT
was not performed  N=142

Catatonia N=0
Noncatatonic restrained N=79

Noncatatonic unrestrained N=63
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index (BMI) (kg/m2); D-dimer value (µg/mL); catatonia; dura-

tion of restraint (days); duration of restraint of lower extremi-

ties (days); prevention of VTE using graduated compression 

stockings (GCS), intermittent pneumatic compression (IPC), 

or heparin administration; history of VTE; diagnosis of 

psychiatric disorder (International Classification of Diseases 

10th Revision: ICD-10); daily dosage of antipsychotics; and 

use of antidepressants. The daily dosage of antipsychotics 

on the day when D-dimer was measured for the VTE screen-

ing was converted to chlorpromazine equivalents (CPZE). 

The subjects who were administered antipsychotics were 

divided by CPZE into 4 groups: 0 mg/day, .0 mg and ,300/

day, $300 mg/day and ,600 mg/day, or $600 mg/day. The 

daily dosage of antidepressants on the day when D-dimer was 

measured for VTE screening was converted to imipramine 

equivalents (IMPE). The subjects who were administered 

antidepressants were divided by IMPE into 3 groups: 

0 mg/day, .0 mg and ,150/day, or $150 mg/day. The fol-

lowing parameters were also assessed: malignancy, surgery 

within 4 weeks, trauma within 4 weeks, diabetes, pregnancy, 

oral contraceptive use, and hormone replacement therapy. 

The amount of time (hours) from D-dimer measurement to 

contrast-enhanced CT was examined. The closest D-dimer 

value from the contrast-enhanced CT was adopted. Contrast-

enhanced CT–diagnosed VTE cases were examined based on 

classifications of PE + DVT, PE only, and DVT only. Assess-

ment of VTE cases included the outcome and whether the case 

was symptomatic or asymptomatic. Type of DVT was deter-

mined as either proximal or distal type. Proximal/distal DVT 

was defined as when the thrombus in the iliac, femoral, or 

popliteal veins was at the distal aspect of the popliteal vein.

D-dimer
The plasma levels of D-dimer were measured using 

NANOPIA (Sekisui Medical Company Limited, Tokyo 

Japan), a commercially available latex agglutination assay 

kit, and the results were expressed as micrograms per 

milliliter (μg/mL). The latex agglutination assay uses latex 

microparticles coated with a monoclonal antibody specific 

for fragment D-dimer. A positive test result was defined as 

a D-dimer level $1.0 μg/mL.8 The measuring equipment 

used an automated coagulation analyzer COAPRESTA 

2000 (Sekisui Medical Co., Ltd., Tokyo, Japan). VTE can be 

excluded when NANOPIA D-dimer values are ,1 µg/mL.8

Computed tomography
CT scans for detecting VTE (pulmonary arterial embolization 

or deep venous thrombosis) were performed using multi-

detector row helical CT scanners (Discovery CT750HD or 

Discovery CT750HD-A; GE Healthcare Japan, Tokyo, Japan) 

with intravenously injected low-osmolar iodinated contrast 

medium (Omnipaque 300; Daiichi Sankyo Company Limited, 

Tokyo, Japan). Slice thickness was 1.25 mm. Total amount of 

contrast medium was determined as “body weight (kg) × 2 + 

30 (mL)”, up to 150 mL. Contrast medium was intravenously 

injected at a rate of 4.0 mL/s using a power injector, and scan-

ning was performed at 20 seconds (early phase) for detecting 

pulmonary arterial embolization and at 210 seconds (delayed 

phase) for detecting DVT. CT scans were analyzed by 

radiological-diagnositc specialists of the Japan Radiological 

Society or doctors specializing in diagnosis who had worked 

exclusively in a radiology department for over 10 years.

Data analysis
The data were expressed as mean ± SD for age and BMI. The 

data were expressed as median (25%–75% percentile) for 

D-dimer. To examine the differences between VTE and non-

VTE patients, a chi-squared test was performed for age, sex, 

BMI, catatonia, duration of restraint, diagnosis of psychiatric 

disorder (ICD-10 score), antipsychotics dosage, antidepres-

sants dosage, and diabetes. Fisher’s exact test was performed 

for duration of restraint of the lower extremities, prevention of 

VTE, history of VTE, malignancy, surgery within 4 weeks, and 

trauma within 4 weeks. To examine the differences between 

VTE and non-VTE, a Mann–Whitney U-test was used for the 

D-dimer value. To examine which factor(s) predict VTE con-

sidering possible intercorrelations for sex, age (ie, ,65, $65 

years), catatonia, and duration of restraint (ie, 0 day, $1 day, 

and #6 or $7 days), a multiple logistic regression analysis 

was performed, and the odds ratio was estimated. All statistical 

analyses were performed with EZR (Saitama Medical Center, 

Jichi Medical University, Saitama, Japan), a graphical user 

interface for R 2.13.0 (R Foundation for Statistical Computing, 

Vienna, Austria).9 More precisely, EZR is a modified version 

of R commander (version 1.6–3) designed to add statistical 

functions frequently used in biostatistics.9

Ethical issues
This study was approved by the Ethical Committee for 

Human Research of Akita University (No 1822), who also 

exempted the study from the requirement of informed consent 

because the study involved de-identified data acquired during 

routine care of the patient.

Results
Demographics
Selection of participants in this study is shown in Figure 1. 

Throughout the study period, there were 2,468 hospitalized 
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cases, all of whom were Japanese. There were 470 cases 

of short-term hospitalization up to 3 days for C-ECT and 

317 cases of short-term hospitalization (7 days) for exami-

nation of nonpsychiatric medical problems. With the exclu-

sion of these inpatients, 1,681 cases remained throughout 

the research period. There were 18 cases of catatonia, 

270 cases of noncatatonic restrained, and 1,393 cases of 

noncatatonic unrestrained of the 1,681 hospitalizations 

during the 8-year period. There were 431 cases of D-dimer 

being measured at the VTE screening, further categorized as 

18 cases of catatonia, 164 cases of noncatatonic restrained, 

and 249 cases of noncatatonic unrestrained. There were 

243 cases of abnormal D-dimer values, with a breakdown of 

18 cases of catatonia, 115 cases of noncatatonic restrained, and 

111 cases of noncatatonic unrestrained. Contrast-enhanced 

CT was performed on 101 cases of abnormal D-dimer 

values (36 males, 65 females; mean age 61.5±16.0 years of 

age), with a breakdown of 18 cases of catatonia, 36 cases of 

noncatatonic restrained, and 47 cases of noncatatonic unre-

strained. Ninety cases had contrast-enhanced CT performed 

within 24 hours of the D-dimer measurement, and 11 cases 

had contrast-enhanced CT performed within 72 hours of 

the D-dimer measurement. There were no occurrences of 

lower limb ultrasonography examinations prior to contrast-

enhanced CT in cases of abnormal D-dimer values.

VTE was observed in 2.3% (39/1,681) of all patients, 

in 61.1% (11/18) of catatonic patients, 4.1% (11/270) of 

noncatatonic restrained patients, and 1.2% (17/1,393) of non-

catatonic unrestrained patients. VTE was identified in 38.6% 

(39/101) of all patients who underwent contrast-enhanced 

CT, in 61.1% (11/18) of catatonic patients, in 30.6% (11/36) 

of noncatatonic restrained patients, and in 36.2% (17/47) of 

noncatatonic unrestrained patients.

Concerning the diagnosis of VTE, 28.2% (11/39) of 

VTE patients demonstrated a co-occurrence of PE and DVT, 

48.7% (19/39) of VTE patients demonstrated the presence 

of PE only, and 23.1% (9/39) of VTE patients demonstrated 

the presence of DVT only. In addition, 48.7% (19/39) of 

VTE patients had PE without DVT (Table 1), and 97.4% 

(38/39) of VTE patients were asymptomatic for VTE. One 

symptomatic patient was diagnosed as PE. In 55.0% (11/20) 

of patients, the DVT was located proximally. Anticoagulant 

therapy was performed in all VTE events and recovery was 

gained in all cases.

Of the 101 patients who underwent contrast-enhanced 

CT, there were 36 men and 65 women. The mean age was 

61.5±16.0 years, and mean BMI was 21.4±5.3 kg/m2. The 

median D-dimer value was 7.56 µg/mL (25th percentile 

3.61 µg/mL, 75th percentile 8.23 µg/mL). Eighteen cases 

were catatonic, 43 cases were restrained (19 for 1–6 days, 

24 for more than 7 days), and 12 cases had lower-extremity 

restraint (4 for 1–6 days, 8 for more than 7 days). Fifty-

five cases received VTE prevention treatment (47 for GCS 

without IPC, 8 for IPC), and no patients received heparin 

prophylaxis for VTE prevention. Six cases had a history of 

VTE. The ICD-10 diagnoses were as follows: 31 were F2, 

43 were F3, and 27 were in other categories. Fifty-two cases 

were administered antipsychotics (CPZE 0–300 mg/day for 

26, CPZE 300–600 mg/day for 12, CPZE 600 mg/day for 

14). A total of 35 cases were administered antidepressants 

(IMP 0–150 mg/day for 23 and IMP 150 mg/day for 12). Five 

cases had malignancy, 4 cases had surgery within 4 weeks, 

6 cases had trauma within 4 weeks, and 15 cases had diabetes. 

No patients were pregnant. Neither oral contraceptives nor 

hormone drugs were used.

The clinical characteristics of VTE-positive and VTE-

negative patients are shown in Table 2. Compared to the 

VTE-negative group, the VTE-positive group was sig-

nificantly more likely to be catatonic (P=0.031). There 

was no significant difference between the 2 groups for age, 

sex, BMI, duration of restraint, duration of restraint of the 

lower extremities, prevention of VTE, history of VTE, 

diagnosis of psychiatric disorder, dosage of antipsychotics, 

dosage of antidepressants, malignancy, surgery within 

4 weeks, trauma within 4 weeks, or diabetes. D-dimer 

value in the VTE-positive group was 7.570 µg/mL (25th 

percentile 5.265 µg/mL, 75th percentile 13.945 µg/mL) 

and 4.780 µg/mL (25th percentile 2.837 µg/mL, 75th per-

centile 6.725 µg/mL) in the VTE-negative group. Compared 

to D-dimer values in the VTE-negative group, D-dimer 

values in the VTE-positive group were significantly higher 

(P,0.001). The results of the multiple logistic regression 

analysis are shown in Table 3. It demonstrated that catatonia 

was significantly associated with an increased incidence of 

VTE after adjusting for age, sex, catatonia, and duration of 

restraint (odds ratio 3.01; 95% CI 1.01–8.92, P=0.047).

Table 1 Details of VTE-positive cases

Patients 
with 
VTE

Catatonia 
patients, 
N=11 (%)

Noncatatonic 
restrained 
patients, 
N=11 (%)

Noncatatonic 
unrestrained 
patients, 
N=17 (%)

Total, 
N (%)

PE + DVT 3 (7.7) 1 (2.6) 7 (17.9) 11 (28.2)
PE only 5 (12.8) 8 (20.5) 6 (15.4) 19 (48.7)
DVT only 3 (7.7) 2 (5.1) 4 (10.3) 9 (23.1)

Abbreviations: DVT, deep vein thrombosis; PE, pulmonary embolism; VTE, venous 
thromboembolism.
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Table 2 Clinical and demographic characteristics of VTE-positive and VTE-negative patients

Patients underwent contrast-
enhanced CT

VTE-positive, 
N=39

VTE-negative, 
N=62

P-value

Age (years)a 0.50
,65 20 36
$65 19 26

Sexa 0.22
Male 11 25
Female 28 37

BMIa 0.61
,18.5 8 15
$18.5 and ,25.0 19 24
$25.0 12 23

Catatoniaa 0.031*
Absent 28 55
Present 11 7

Days of restrainta 0.41
0 24 34
1–6 4 15
$7 11 13

Days of restraint of lower extremitiesb 0.25
0 35 54
1–6 0 4
$7 4 4

Prevention of VTEb 0.39
None 17 29
GCS without IPC 17 30
IPC 5 3

History of VTEb 0.67
Absent 36 59
Present 3 3

ICD-10a 0.28
F2 13 18
F3 19 24
Others 7 20

Antipsychotics dosage, CPZE mg/daya 0.42
0 16 33
.0 and ,300 10 16
$300 and ,600 5 7
$600 8 6

Antidepressants dosage, IMPE mg/daya 0.53
0 23 43
.0 and ,150 11 12
$150 5 7

Malignancyb 1.00
Absent 37 59
Present 2 3

Surgery within 4 weeksb 0.64
Absent 37 60
Present 2 2

Trauma within 4 weeksb 0.40
Absent 38 57
Present 1 5

Diabetesa 0.65
Absent 34 52
Present 5 10

Notes: Values are presented as number. P-values with significant results are labeled with an asterisk. aChi-squared test. bFisher’s exact test.
Abbreviations: BMI, body mass index; CPZE, chlorpromazine equivalents; GCS, graduated compression stockings; ICD-10, International Classification of Diseases 10th 
Revision; IMPE, imipramine equivalent; IPC, intermittent pneumatic compression; VTE, venous thromboembolism.
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Discussion
This is the first systematic study investigating VTE including 

PE in psychiatric inpatients. Throughout the study period, 

VTE was observed in 2.3% of hospitalized patients, in 61.1% 

of catatonic patients, in 4.1% of noncatatonic restrained 

patients, and in 1.2% of noncatatonic unrestrained patients. 

This study also indicates that catatonia was associated with an 

increased incidence of VTE. Previous reports have described 

a 25.3% incidence of DVT in catatonic cases.6 In comparison, 

our study showed a very high incidence of VTE (61.1%) in 

catatonic cases. It is possible that this seemingly high VTE 

percentage may be related to the following factors specific to 

this study: the incidence of PE that could not be detected by 

lower limb ultrasonography was high 44.4% (8/18), contrast-

enhanced CT has a higher diagnostic rate of DVT compared 

to lower limb ultrasonography,10 and heparin prophylaxis 

for prevention of VTE11 was not performed in the current 

study. Previous studies have reported a DVT incidence of 

11.6% in restrained patients,5 as compared to the low value 

of 4.1% observed for VTE in this study. The reason may 

be due to the following: D-dimer was measured in 60.7% 

(164/270) of cases of noncatatonic restrained patients and 

contrast-enhanced CT examination was performed in 31.3% 

(36/115) of cases of abnormal D-dimer values. For noncata-

tonic unrestrained inpatients, there have been no previous 

research reports. In the current study, VTE was observed in 

1.2% of cases; however, VTE screening was performed at 

a rate of only 17.9% (249/1,393), and VTE incidence could 

actually have been higher. According to a report from the 

USA, the annual incidence of VTE was 117 per 100,000 

persons,12 but the results of the current study indicate a higher 

incidence. Additionally, several reports have indicated that 

the incidence of VTE in Japanese people is comparatively 

lower than that in Americans,13–15 with an increased risk of 

VTE in Americans.

VTE was observed in 38.6% of patients for whom 

contrast-enhanced CT was performed, 61.1% of catatonic 

patients in whom contrast-enhanced CT had been performed, 

30.6% of noncatatonic restrained patients in whom contrast-

enhanced CT had been performed, and 36.2% of noncatatonic 

unrestrained patients in whom contrast-enhanced CT had 

been performed. However, careful interpretation of these 

results is necessary. The possibility exists that patients 

subjected to contrast-enhanced CT were at high risk for VTE 

and the selection bias was doubled for the performance of 

D-dimer measurement and contrast-enhanced CT in non-

catatonic restrained and noncatatonic unrestrained cases of 

VTE. Prospective studies of hospitalized psychiatric patients 

in whom contrast-enhanced CT is used for the diagnosis of 

VTE and the assessment of the incidence of VTE (PE, DVT 

each) are warranted.

Two features of VTE in this study are noteworthy. First, 

of the VTE patients in this study, PE was observed in 76.9% 

(30/39). It is also important that 48.7% (19/39) of VTE 

patients had PE without DVT. As PE cannot be diagnosed 

from a lower limb venous ultrasound, it would be missed if 

contrast-enhanced CT is not performed. However, as almost 

all patients were asymptomatic for PE, it is still unclear 

which patients should be checked by contrast-enhanced CT 

if D-dimer levels are abnormal. The reasons are that there is 

only 1 study on lung cancer patients compared between inter-

vention group and non-intervention group for the prognosis 

of asymptomatic PE,16 and side effects such as anaphylactic 

shock were observed with contrast media.17 Second, the 

incidence of proximal DVT in DVT-positive patients was 

55.0% (11/20) in this study. The incidence of proximal DVT 

in the current study was much higher than other reports on 

the incidence of proximal DVT.5,6 In previous studies, the 

incidence of proximal DVT was reported as 13.3% (2/15) of 

catatonic patients6 and 0% (0/21) of restrained patients.5 It is 

thought that the higher diagnostic rate of proximal DVT10 

observed in the current study than in the previous studies may 

be due to the use of contrast-enhanced CT, which has a higher 

diagnostic rate of asymptomatic DVT compared to lower 

limb ultrasonography,10 and facilitates diagnosis of DVT 

within the pelvic region, which is inaccessible to lower limb 

venous ultrasonography. It is reported that the severity of PE 

is related to the size of the embolus, and the severe PE cases 

are more common in proximal DVT than distal DVT.18,19 

Table 3 Predictive factors for VTE

Variables VTE-positive Odds 
ratio

95% CI P-value

Age
,65 1
$65 1.28 0.52–3.14 0.48

Sex
Male 1
Female 1.56 0.62–3.89 0.59

Catatonia
Absent 28/83 (33.7%) 1
Present 11/18 (61.1%) 3.01 1.01–8.92 0.047*

Days of restraint
0 1
1–6 0.41 0.12–1.45 0.17
$7 1.37 0.48–3.91 0.56

Notes: Values are presented as numbers. P-values with significant results (,0.05) 
are labeled with an asterisk.
Abbreviation: VTE, venous thromboembolism.
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However, as for PE, it is still unclear whether contrast-

enhanced CT should be performed in all cases where D-dimer 

levels are high. In the present circumstances, whether contrast 

CT is performed or not on a patient with abnormal D-dimer 

levels but no DVT lower limb ultrasonography is a decision 

for the clinician based on the risk of proximal DVT.

There are differences in the cutoff values of the various 

reagents based on VTE screening D-dimer used in previ-

ous studies.20,21 NANOPIA D-dimer was used to measure 

D-dimer in the current research.8 This reagent has a cutoff 

value of 1.0 μg/mL; however, the cutoff value of VIDAS® 

D-dimer (BioMérieux, Durham, NC, USA), which is com-

monly used in Europe and the USA, is 0.5 μg/mL, resulting 

in the need for careful analysis across studies.

The strength of this study was that all cases underwent 

contrast-enhanced CT for diagnosis of VTE, and thus PE and 

DVT within the pelvis were detected, which would not have 

been the case with lower limb venous ultrasound.

The limitations of this study include 1) the retrospective 

nature, 2) lack of clearly defined criteria for the measurement of 

D-dimer, 3) presence of cases in which contrast-enhanced CT 

was not performed even though D-dimer values were abnor-

mal, 4) no systematic investigation of the Wells score (DVT 

version)22 or Wells Score (PE version),23 or of the indicators of 

the clinical severity of acute pulmonary thromboembolism,24 

or 5) lack of other possible risk factors for VTE such as 

hypercholesterolemia or smoking.25 6) As there is little 

research on the cutoff value for the NANOPIA D-dimer in 

VTE screening, the value used (1 µg/mL) may be disputed.

Conclusion
The results indicate that the risk of VTE is high in all psy-

chiatric inpatients regardless of the presence or absence of 

catatonia or restraint. Moreover, PE was found in 76.9% 

of VTE cases, which demonstrates the need for additional 

attention to this issue.
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