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Venous thromboembolism (VTE), comprising pulmonary embolism (PE) and deepvein thrombosis (DVT), is an important cause of sudden death in patients with
mental disorders.1 Catatonia and restraint have been pointed out as risk factors for
VTE in the psychiatric ﬁeld.2–4 Recently, depression also has been recognized as
a risk factor for VTE. Since the 2000s, a series of large-scale observational studies
were performed to investigate the relationships between depression, antidepressant
use, and VTE.5–9 In 2018, Kunutsor et al meta-analyzed previous studies and
reported that individuals with depression had a 1.31-fold and those using antidepressants a 1.27-fold increased risk of VTE.10 Parkin et al reported in a large
prospective cohort study of women that the group taking antidepressants had
a 1.22-fold increased risk of VTE compared to the group who showed depression
or anxiety symptoms but did not take psychotropic drugs.9 The authors stated,
however, that it was unclear whether the increased risk of VTE in the antidepressant
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Purpose: While depression has been recognized as a risk factor for venous thromboembolism (VTE), the prevalence of VTE in depressed inpatients has never been investigated. The
aim of this study was thus to examine VTE prevalence and factors associated with VTE in
depressed inpatients.
Patients and Methods: We conducted a retrospective cross-sectional study of consecutive
depressed inpatients (n = 94) from January 1, 2018, to June 30, 2019, at the psychiatry
department of Akita University Hospital. As part of our clinical routine, depressed inpatients
were screened for VTE using D-dimer, and patients who screened positive underwent
enhanced CT to examine VTE. A variety of data was extracted from medical records,
including, amongst others, age, sex, body mass index, diagnoses of psychiatric disorders,
total scores on the 17-item Hamilton Depression Rating Scale, duration of current depressive
episode, daily dosages of antidepressants and antipsychotics, catatonia, and physical
restraint.
Results: VTE was detected in 8.5% of depressed inpatients. There were no signiﬁcant
differences between VTE-positive and VTE-negative inpatients regarding any of the considered factors.
Conclusion: Our analysis shows a VTE prevalence of 8.5% in depressed inpatients, higher
than that of 2.3% reported in a previous study in hospitalized patients with psychiatric
disorders including depression. This emphasizes the importance of VTE screening for
depressive inpatients.
Keywords: antidepressant, bipolar disorder, depression, sudden death, venous thrombosis
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group was due to the pharmacological effects of the antidepressants or to the effects of other factors related to
depression and anxiety. Depressed patients may experience reduced mobility and dehydration, which may affect
the onset of VTE. However, the relationship between
depression severity and episode duration and thrombotic
risk has not been investigated. Inpatients generally have
more severe depressive symptoms than outpatients and
may thus have a higher risk of VTE than outpatients.
The prevalence of VTE in akinetic/hypokinetic patients
has been shown to be relatively high compared to other
patients with psychiatric disorders: 25.3% for catatonic
inpatients,3 11.6% for restrained inpatients,4 and 2.3%
for psychiatric inpatients.2 However, the prevalence of
VTE in depressive inpatients has not been examined.
A VTE prevalence of 2.3–25.3% in hospitalized patients
with psychiatric disorders does not seem high compared to
the VTE prevalence in hospitalized patients with nonpsychiatric disorders.2–4 The prevalence of VTE has been
reported at 0.5–58% in hospitalized non postsurgical patients
with nonpsychiatric disorders,11–26 and at 4.8–24.4% in those
without VTE symptoms.14,17,19,24 Given the recent increase
in the number of people requiring hospitalization for VTE,
clarifying the prevalence of VTE in hospitalized patients
with psychiatric disorders such as depression is of academic
as well as of clinical value.27
We, therefore, performed a retrospective crosssectional study of depressed inpatients to examine the
prevalence of VTE and factors associated with VTE in
this speciﬁc patient subgroup.

Materials and Methods
Study Design
This retrospective study was approved by the Ethical
Committee for Human Research of Akita University (no.
2243) and exempt from the requirement of informed consent, as it involved de-identiﬁed data acquired during
routine care of patients.
This study aimed to determine VTE prevalence in
depressed inpatients and to examine whether depression
severity affects VTE prevalence.

Study Population and Setting
Consecutive inpatients diagnosed with major depressive
disorder (MDD), bipolar I disorder, or bipolar II disorder
manifesting in the depressive state were included, over
a 1.5-year period between January 1, 2018, and June 30,
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2019, at the psychiatric department of Akita University
Hospital. Patients were diagnosed according to the
Diagnostic and Statistical Manual of Mental DisordersFifth Edition (DSM-5). The psychiatric department of
Akita University Hospital is an acute psychiatric unit
with 36 beds. In 2018, the average length of stay at the
department was 31 days. Our hospital recommends diagnosing VTE with contrast-enhanced CT, based on the
clinician’s judgment of harm and beneﬁt, if there are no
contra-indications for contrast agents, because very few
doctors and technicians are in charge of ultrasonography.

Interventions
From January 1, 2018, in line with current clinical practice
at our hospital, depressed inpatients were initially screened
for VTE using NANOPIA® D-dimer, instead of risk
assessment scores, within days of hospitalization. In
cases of abnormal NANOPIA® D-dimer values (1 µg/mL
or more), enhanced CT was performed to reach a diagnosis
within 12 hrs after measuring D-dimer concentrations, if
the patient did not meet the exclusion criteria for contrast
CT described below.

Diagnosing System
D-Dimer
D-dimer plasma concentrations were measured with the commercially available NANOPIA® latex agglutination assay kit
(Sekisui Medical Company Limited, Tokyo, Japan), based on
the same method commonly used for D-dimer assays such as
the STA-Liatest D-dimer (Diagnostica Stago, Asnières,
France) that contains latex microparticles coated with
a monoclonal antibody speciﬁc for fragment DD, in combination with an automated coagulation analyzer, the
COAPRESTA 2000 (Sekisui Medical Co., Ltd., Tokyo,
Japan).28,29 Concentrations were expressed in micrograms
per milliliter (μg/mL), with a D-dimer level ≥1.0 μg/mL
representing a positive result. With a cut-off value of 1 μg/
mL, the sensitivity of NANOPIA D-dimer in diagnosing VTE
was 99.6%.28

Computed Tomography
VTE (PE or DVT) was detected using multidetector-row
helical CT scanning on two different devices (Discovery
CT750HD and Discovery CT750HD-A; GE Healthcare
Japan, Tokyo, Japan), with a slice thickness of 1.25 mm, at
20 s (early phase) for detecting pulmonary arterial embolization and at 210 s (delayed phase) for detecting DVT. Lowosmolar iodinated contrast medium (Omnipaque 300; Daiichi
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Sankyo Company Limited, Tokyo, Japan) was intravenously
injected at a rate of 4.0 mL/s using a power injector, up to
a total amount of body weight (kg) × 2 + 30 (mL) or
a maximum of 150 mL. This contrast agent is contraindicated
for patients with (1) iodine or iodine contrast agent sensitivity;
(2) severe thyroid disease; (3) bronchial asthma; (4) severe
renal dysfunction; (5) severe liver dysfunction; (6) severe
heart failure; (7) macroglobulinemia; (8) multiple myeloma;
(9) tetany; (10) or pheochromocytoma. Written informed consent was obtained before the patient underwent contrast CT.
Diagnostic radiology specialists of the Japan Radiological
Society or doctors with more than a decade’s experience in
radiological diagnosis analyzed the CT scans. The physicians
assessing the CT scans were not blinded to the D-dimer
results.

Additional Characteristics Gathered
The following data were extracted from the patients’ medical records: age, sex, body mass index (BMI) (kg/m2),
and diagnoses of psychiatric disorders (based on the DSM5). The following psychiatric risk factors for VTE were
also extracted: daily dosage of antidepressants, daily
dosage of antipsychotics, catatonia (according to the
DSM-5), occurrence of physical restraint, and the daily
dosage of antidepressants/antipsychotics on the day when
D-dimer concentrations were measured for the VTE
screening. The daily dosage of antidepressants was converted to imipramine equivalents (IMPE),30 and the daily
dosage of antipsychotics was converted to chlorpromazine
equivalents (CPZE).30 Factors suspected by us to increase
the risk of VTE in depressive inpatients were also
extracted: severity of depression (total score on the 17item Hamilton Depression Rating Scale [HAM-D17]) and
duration of current depressive episode.
The following parameters known as nonpsychiatric risk
factors for VTE were assessed according to previous studies: trauma within 4 weeks,31 surgery within 4 weeks,32
malignancy,31 hypertension,33 hyperlipidemia (HL),33 diabetes mellitus (DM),33 pregnancy,34 oral contraceptive
use,35 and hormone replacement therapy.36 Last, the following data associated with VTE were extracted: past
history of VTE, D-dimer value (µg/mL), type of VTE
(DVT without PE, PE without DVT, DVT with PE), type
of DVT (proximal or distal type), and symptomatic or
asymptomatic VTE. Proximal/distal DVT was deﬁned as
a thrombus in the iliac, femoral, or popliteal veins that was
at the distal aspect of the popliteal vein. Medications for
VTE comprised the following: anticoagulants, graduated

Neuropsychiatric Disease and Treatment 2020:16

Takeshima et al

compression stockings (GCS), and intermittent pneumatic
compression devices (IPC).

Data Analysis
The data were expressed as medians (25–75% percentile)
for age, BMI, HAM-D17 scores, duration of current
depressive episode, D-dimer, IMPE, and CPZE. To examine the differences between the VTE and non-VTE patient
groups for binary variables, Fisher’s exact test was performed for sex, diagnosis of psychiatric disorder (major
depressive disorder or bipolar disorder), past history of
VTE, catatonia, physical restraint, anticoagulant, GCS,
IPC, hypertension, HL, DM, infection, disseminated intravascular coagulation (DIC), trauma within 4 weeks, surgery within 4 weeks, and malignancy. To examine the
differences between the VTE and non-VTE patient groups
for continuous variables, the Mann–Whitney U-test was
used for comparing age, BMI, total HAM-D17 scores,
duration of current depressive episode (weeks), antidepressant dosage (IMPE) (mg/day), and antipsychotics dosage
(CPZE) (mg/day). All explanatory variables with a twosided p-value less than 0.05 were considered to indicate
statistical signiﬁcance; p-values were not adjusted for
multiple testing. All statistical analyses were performed
with IBM SPSS Statistics version 25.0 (IBM Corp.,
Chicago, IL, USA).

Results
The participant selection for this study is shown in
Figure 1. Throughout the study period, 94 adult Japanese
patients (female 65, age mean±SD: 62.4 ± 16.3) were
hospitalized to undergo treatment for depression at Akita
University Hospital. Of the 94 subjects, 89 were hospitalized from the community, three were transferred from
other psychiatric hospitals, and two were transferred
from other wards at the same hospital. No patient was
assessed for VTE risk before D-dimer measurements.
Almost all patients (n=92) underwent VTE screening, but
two patients did not undergo the screening within 7 days
of hospitalization. Twenty-six patients screened positive
for VTE. No patient had any contraindications for iodinated contrast medium, and none was pregnant during the
study period. Twenty-four patients then underwent
enhanced CT, but two patients did not agree to the procedure. No patient wore GCS or IPC. Nine patients were
using anticoagulants (two: prevention of VTE because of
a history of VTE; seven: atrial ﬁbrillation). Patients using
oral contraceptives or undergoing hormone replacement

submit your manuscript | www.dovepress.com

DovePress

Powered by TCPDF (www.tcpdf.org)

581

Dovepress

Takeshima et al

Depressed inpatients during study period (n=94)
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Screening was not done (N=2)
Screening was done (N=92)
Screening negative (n=66)

Screening positive (n=26)
Enhanced CT was not performed (n=2)
Enhanced CT was performed (n=24)
VTE negative (n=16)
VTE positive (n=8)
Figure 1 Participant selection.
Notes: Throughout the study period, 94 Japanese patients were hospitalized to undergo treatment for depression at Akita University Hospital. Ninety-two patients
underwent VTE screening, but two patients did not undergo the screening within 7 days of hospitalization. Twenty-six patients screened positive for VTE. Twenty-four
patients then underwent enhanced CT, but two patients did not agree to the procedure. Eight patients were eventually diagnosed with VTE.
Abbreviation: VTE, venous thromboembolism.

therapy were not included. No patient had DIC or surgery
within 4 weeks.
Of all depressed inpatients, 8.5% (8/94) were diagnosed
with VTE on enhanced CT (DVT only=3, PE only=4, cooccurrence of PE and DVT=1). All patients with DVT had
distal DVT. The clinical characteristics of VTE-positive and
VTE-negative patients are shown in Table 1. All patients
were unrestrained. All patients diagnosed with VTE were
asymptomatic. All patients with VTE improved on anticoagulant therapy without showing any side effects. In the
patients who screened positive for VTE but refused to
undergo contrast-enhanced CT, attention was paid to VTE
risk factors such as dehydration, and they were discharged
without developing symptomatic VTE.
The univariate analysis showed no signiﬁcant differences
between VTE-positive and VTE-negative patients regarding
any of the considered factors, that is, age, sex, BMI, diagnoses
of psychiatric disorders (MDD or bipolar disorder), HAM-D17
scores, duration of current depressive episode, daily dosages
of antidepressants and antipsychotics, catatonia, physical
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restraint, PH of VTE, anticoagulants, infection, hypertension,
HL, DM, trauma, and malignancy.

Discussion
Our data show that 8.5% of depressed inpatients had VTE,
less than the 11.6–25.3% observed in patients under
restraint or with catatonia3,4 the but higher than the 2.3%
reported in earlier studies in hospitalized patients with
mental disorders.2 The study cannot deﬁnitely conclude
that depressive inpatients have a generally higher risk of
VTE than patients hospitalized with other mental disorders, because our study lacked a control group. However,
depressed inpatients may have other risk factors for VTE
such as dehydration, immobility, and the use of antidepressants, which may lead to a higher risk of VTE in this
group compared to patients hospitalized for other psychiatric disorders. When patients are hospitalized in
a depressed state, more attention should thus be paid to
the potential occurrence and prevention of VTE. The prevalence of asymptomatic VTE was 8.5% in our study,
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Table 1 Clinical and Demographic Characteristics of VTE-Positive and VTE-Negative Depressed Inpatients in This Study
VTE-Positive (n=8)

VTE-Negative (n=82)

Odds Ration/Relative Risk

p-value

Age (years)a

74.00 (64.75, 79.00)

63.5 (47.0, 77.0)

Not applicable

0.073

Femaleb
BMI (kg/m2)a

5
20.15 (17.375, 23.6)

56
21.45 (19.375, 25.225)

0.792 (0.203–3.091)
Not applicable

0.709
0.257

BPD
Anticoagulantsb

2
0

17
9

1.246 (0.273–5.685)
Not calculated

0.674
1.000
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Demographics

Nonpsychiatric risk factors for VTE
PH of VTEb

1

5

2.000 (0.292–13.705)

0.438

Hypertensionb
HLb

2
0

28
13

0.667 (0.143–3.107)
Not calculated

0.714
0.597

DMb

0

11

Not calculated

0.589

Trauma < 4 weeks
Malignancy

1
1

0
1

Not calculated
6.286 (1.324–29.838)

0.089
0.171

Antidepressants dosage (IMPE) (mg/day)a

125.0 (18.75, 206.25)

75.0 (0.0, 150.0)

Not applicable

0.268

Antipsychotics dosage (CPZE) (mg/day)a
Catatoniab

100 (0, 375)
1

0.0 (0.0, 75.0)
0

Not applicable
Not calculated

0.130
0.089

Physical restraintb

0

0

Not calculated

1.000

23.00 (17.25, 40.25)
11.0 (8.25, 18.50)

19.0 (16.0, 22.0)
12.0 (6.00, 21.5)

Not applicable
Not applicable

0.125
0.0887

Psychiatric risk factors for VTE

Suspected psychiatric risk factors for VTE
Total scores of the HAM-D17a
Duration of current depressive episode (weeks)a

Notes: Values are presented as medians (25–75% percentile). Signiﬁcant p-values are labeled with an asterisk. aMann–Whitney U-test; bFisher’s exact test.
Abbreviations: BMI, body mass index; BPD, bipolar disorder; CPZE, chlorpromazine equivalents; DM, diabetes mellitus; DVT, deep-vein thrombosis; ECT, electroconvulsive therapy; GCS, graduated compression stockings; HAM-D17, 17-item Hamilton Depression Rating Scale; IMPE, imipramine equivalents; HL, hyperlipidemia; IPC,
intermittent pneumatic compression; PE, pulmonary embolism; PH, past history; VTE, venous thromboembolism.

about the same as that in inpatients with inﬂammatory
bowel disease, which has been reported at 5.3%,22 and
low compared to that in in-patients with advanced cancer
or acute ischemic stroke, reported at 33.7% and 40.2%,
respectively.13,16 Inpatients with depression may thus have
a lower prevalence of asymptomatic VTE than patients
hospitalized for physical illness.
This exploratory study did not reveal differences in the
severity of depression or duration of the current depressive
episode between VTE-positive and VTE-negative inpatients with depression. These results, although based on
a small limited data set, thus suggest that it may be better
to pay attention to the occurrence of VTE in all depressive
inpatients, independently of these factors. Further large
prospective studies are warranted to clarify unrevealed
risk factors for VTE in depressive inpatients.
Previous studies pointed out the risk factors for VTE that
are shown in Table 1. This study investigated differences in
known risk factors for VTE between VTE-positive and VTE-
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negative inpatients with depression, but no signiﬁcant differences were observed between the two groups. The previous
studies were large-scale epidemiological studies and a metaanalysis, and the relatively low statistical power of our study
may have led to these conﬂicting results.
All cases of VTE were asymptomatic in the current
study, which is consistent with previous studies. In
a previous study that examined VTE in patients hospitalized with psychiatric disorders using enhanced CT, similar to the current study, 97.4% of VTE cases were
asymptomatic,2 while in earlier studies that examined
DVT using ultrasonography, all DVT cases were
asymptomatic.3,4 Studies that examined VTE in patients
hospitalized at other departments reported 71.4–100% of
cases to be asymptomatic.14,15,17,19-22,24,25 Asymptomatic
VTE thus seems to be common in psychiatric as well as
nonpsychiatric inpatients.
In this study, 62.5% of all patients with VTE had PE,
which is similar to the 76.9% that a previous study
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reported.2 As PE cannot be detected by lower limb venous
ultrasonography, enhanced CT must be conducted for
a diagnosis. However, it is controversial whether enhanced
CT should be performed in all cases that screen positive
for VTE, because the prognosis of asymptomatic PE is
unknown,37 and enhanced CT has potential risks such as
anaphylaxis and renal failure.38 Therefore, clinicians must
decide whether to perform enhanced CT to diagnose VTE,
depending on the background and history of the individual
patient.
Of all patients with VTE in the current study, 50% had
DVT, which is similar to the 51.3% that a previous study
reported.2 On the other hand, all of our patients with DVT
had distal DVT, while only 55% of patients with DVT had
distal DVT in the same previous study, which used contrast-enhanced CT for the diagnosis of VTE.2 It is unclear
why the rates of distal DVT differ between these two
studies, but we assume that the patients in the previous
study may have had a higher risk of VTE than those in the
current study. In our study, almost all depressive inpatients
underwent VTE screening and enhanced CT, whereas in
the earlier study, VTE screening was performed only in
25.6% of patients hospitalized for mental disorders, and
contrast-enhanced CT was performed in 41.6% of patients
who had screened positive for VTE. A selection bias in the
earlier study may thus be the cause of the difference in
distal DVT proportions.
As in a previous study, all VTE cases in this study
improved on anticoagulant therapy without showing any
side effects.2 VTE guidelines recommend anticoagulant
therapy for PE and proximal DVT in principal, but not
for distal DVT,39 because distal DVT has about half the
risk of PE compared to proximal DVT, and because there
is no further proximal extension if it does not occur within
2 weeks.40–42 The American College of Chest Physicians
Evidence-Based Clinical Practice Guidelines recommend
that distal DVT without severe symptoms or risk factors of
proximal extension should not be treated with anticoagulant therapy immediately after diagnosis, but that the proximal extension should be monitored with ultrasound over
1–2 weeks.39 However, in hospitals where ultrasound cannot be performed in all necessary cases, there is no evidence for an advantage of either treating distal DVT
immediately after the diagnosis or monitoring with
enhanced CT to conﬁrm the proximal extension.
To our knowledge, no study has examined the optimal
D-dimer cutoff value for VTE screening in patients with
psychiatric disorders. D-dimer is widely used for VTE
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screening, but is less useful for asymptomatic patients or
hospitalized patients because of its low positive predictive
value.43 Factors that may reduce the positive predictive
value of D-dimer are advanced age, interfering comorbidities, or anticoagulant medication.44,45 Therefore, in order
to enhance the usefulness of D-dimer in VTE screening,
optimal and age-adjusted cutoff values for each medical
department have been investigated.11,46-48 Since factors
that affect D-dimer values are generally less likely in
patients hospitalized for psychiatric disorders than in
patients hospitalized for nonpsychiatric disorders, optimal
cutoff values may be lower in the psychiatric ﬁeld than in
other ﬁelds; future studies are however warranted to
address this question.
This study has some limitations. First, we included
only 90 patients, and a lack of statistical power may
have affected the results. Our analysis of risk factors for
VTE was not adjusted, because of concerns about the
reliability of a multivariable regression model due to the
relatively small patient cohort and the limited number of
VTE events in our population. Second, risk factors for
VTE such as dehydration, immobility, drinking, and smoking could not be evaluated, due to the retrospective nature
of the study. Third, physicians assessing the CT scans were
not blinded to the D-dimer results, which may have led to
a potential bias towards a diagnosis of VTE. Forth, as no
study has so far examined the diagnostic accuracy of
enhanced CT for DVT,49 asymptomatic DVT may have
been underestimated in this study. Fifth, while the D-dimer
cutoff value was set to 1.0 µg/mL in this study regardless
of age, an age-adjusted cutoff may have been more optimal for older patients.46 Sixth, the clinical utility of
D-dimer has primarily been validated in patients with
symptoms of DVT and has a lower positive predictive
value in asymptomatic or hospitalized patients. Seventh,
Patients with a NANOPIA® D-dimer of less than 1 μg/mL
may have VTE,28 and the prevalence of VTE in this study
may, therefore, have been underestimated. Well-designed
prospective studies including large samples are warranted
to further investigate the prevalence of VTE in depressive
inpatients and the potentially inter-correlated factors that
might predict VTE.

Conclusion
We found a VTE prevalence in depressed inpatients of
8.5%, higher than the usually reported percentage for
hospitalized patients with mental disorders, and our
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ﬁndings thus emphasize the importance of VTE screening
for depressive inpatients.
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