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Despite apparent advantages of home treatment of deep venous thrombosis (DVT) based
upon results of randomized controlled trials, physicians maintain a conservative
approach, and a large proportion of patients with DVT are hospitalized. In the present
investigation we assess whether selection of patients for hospitalization for acute DVT was
related to the site of the DVT or to age. This was a retrospective cohort study based on
administrative data from the Nationwide Emergency Department Sample, 2016. Patients
were identified by International Classification of Diseases-10-Clinical Modification codes.
Most, 87,436 of 133,414 (66%), had proximal DVT. A minority of patients with isolated
distal DVT were hospitalized, 10,621 of 37,592 (28%). However, hospitalization was
selected for 47,459 of 87,436 (54%) with proximal DVT; 4,867 of 7,599 (64%) with pelvic
vein DVT; and 611 of 788 (78%) with DVT involving the inferior vena cava. Hospitaliza-
tion for patients with distal DVT, proximal DVT, and pelvic vein DVT was age-depen-
dent. In conclusion, both the site of acute DVT and age were factors affecting the clinical
decision of emergency department physicians to select patients for hospital treatment.
© 2021 Elsevier Inc. All rights reserved. (Am J Cardiol 2021;146:95−98)
f Osteopathic Medical Specialties, College of Osteo-

Michigan State University, East Lansing, Michigan.

ed December 9, 2020; revised manuscript received and

1, 2021.

rest: None of the authors has any conflict of interest

All authors had access to the data and participated in

manuscript.

spondence: Tel.: 248-701 7210, fax: 517-432-1062

s: steinp@msu.edu (P.D. Stein).

www.ajconline.orgElsevier Inc. All rights reserved.

1016/j.amjcard.2021.01.024
Systematic review of randomized controlled trials of
home treatment compared with hospital treatment of acute
deep venous thrombosis (DVT) showed no clear differences
in mortality, major bleeding, or minor bleeding, indicating
that home treatment is no worse for these outcomes than
in�patient treatment.1 Patients preferred home treatment
and total direct costs were lower for home treatment.1

Despite advantages of home treatment of DVT, physicians
maintain a conservative approach and a large proportion of
patients with DVT are hospitalized.2,3 We previously
showed that hospitalization was more frequent in those
with comorbid conditions than with no comorbid condi-
tions.2 In the present investigation, we assess practice pat-
terns of emergency department physicians to determine if
selection of patients for hospitalization for acute DVT was
related to the site of the DVT or to age.
Methods

This was a retrospective cohort study based on adminis-
trative data from the Nationwide Emergency Department
Sample, 2016.4 The Nationwide Emergency Department
Sample is part of a family of databases and software tools
developed for the Healthcare Cost and Utilization Project.
The Nationwide Emergency Department Sample is the
largest all-payer emergency department database in the
United States, yielding national estimates of hospital-
owned emergency department visits. Unweighted, it con-
tains data from over 30 million emergency department vis-
its each year. Weighted, it estimates roughly 145 million
emergency department emergency department visits. In
year 2016, the Nationwide Emergency Department Sample
included a full calendar year of data with diagnosis and
inpatient procedure codes.

Patients were identified by International Classification of
Diseases-10-Clinical Modification (ICD-10-CM) Codes
(Table 1). Included patients were adults (≥ ages 18 years) of
both genders and all races seen in emergency departments in
all regions of the United States with a primary (first-listed)
diagnosis of DVT at identified locations. We deleted patients
who had DVT at unspecified locations. We stratified patients
according to whether they had DVT at the following sites:
inferior vena cava, pelvic veins including the iliac veins,
proximal deep veins of the lower extremities including the
femoral and popliteal veins, and distal lower extremity
including the tibial veins. At each site of acute DVT, the pro-
portion of hospitalized patients was assessed according to
age. This investigation was determined by the institutional
review board not to meet the definition of “human subjects”
because the database includes only de-identified patients.

Statistical methods

Differences of categorical variables were calculated by the
2-tailed Fisher’s exact test using MedCalc statistical software,
Osland, Belgium. [medcalcviewersetup.msi (19.9 MB]. Con-
tinuous variables were expressed as mean § standard devia-
tion and were calculated using Graphpad Quickcalcs,
Graphpad. San Diego, California. Linear regression analyses
were performed using InStat 3.0, GraphPad Software. A
p value ≤ 0.05 was considered statistically significant.



Table 1

International Classification of Deseases-10th Clinical Modification codes used

Condition ICD-10-CM Code

Acute DVT distal lower extremity I82.4Z,I82.4Z1, I82.4Z2, I82.4Z3, I82.4Z9, I82.441,I82.442, I82.443, I82.449,

Acute DVT proximal lower extremity I82.431, I82.432, I82.433, I82.439,I82.4Y, I82.4Y1, I82.4Y2, I82.4Y3, I82.4Y9, I82.41, I82.411,

I82.412, I82.413, I82.419

Acute DVT pelvic vein I82.421, I82.422,I82.423, I82.429, I82.890

Acute DVT inferior vena cava I82.220

DVT = deep venous thrombosis
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Results

In 2016, 133,414 patients were evaluated in emergency
departments throughout the United States with a primary
diagnosis of DVT at identified sites. Most, 87,436 (66%),
were proximal DVT (Figure 1).

The proportion of patients according to site of DVT and
gender is shown in Table 2.

Age (mean § SD) was, 59 § 17 years with distal DVT,
63 § 17 years with proximal DVT, 58 § 19 years with pel-
vic vein DVT and 59 § 18 years with thrombosis involving
the inferior vena cava.

Hospitalization for patients with a primary diagnosis of
DVT was selected for 63,559 of 133,414 (48%). A minority
of patients with isolated distal DVT were hospitalized,
10,621 of 37,592 (28%). Hospitalization was selected for
47,459 of 87,436 (54%) with proximal DVT; 4,867 of
7,599 (64%) with pelvic vein DVT; and 611 of 788 (78%)
Figure 1. Sites of deep venous thrombosis (DVT) in patients evaluated in

emergency departments. IVC = inferior vena cava.

Table 2

Site of deep venous thrombosis according to gender

Total Male Female

Distal DVT* 37,592 19,152 (51%) 18,435 (49%)

Proximal DVT* 87,436 45,855 (52%) 41,534 (48%)

Pelvic vein DVT* 7,599 3,098 (41%) 4,497 (59%)

Inferior vena cava 788 381 (48%) 407 (52%)

*Gender not known in some patients. DVT = deep venous thrombosis
with DVT involving the inferior vena cava (Figure 2). The
proportion hospitalized was higher with proximal DVT
compared with distal, pelvic DVT compared with proximal,
and inferior vena cava DVT compared with pelvic DVT, all
p < 0.0001.

With distal DVT hospitalization increased from 16% in
patients aged 18 to 30 years to 44% in patients >aged
80 years (Figure 3). With proximal DVT, hospitalization
increased from 40% in patients aged 18 to 30 years to 67%
in patients >aged 80 years. With pelvic veins, hospitaliza-
tion increased from 61% in patients aged 18 to 30 years
to 71% in patients >aged 80 years. Hospitalization for
Figure 2. Proportion of hospitalized patients according to site of DVT in

patients evaluated in emergency departments. The proportion differed at

all sites, p < 0.0001.

IVC = inferior vena cava.

Figure 3. Proportion of patients hospitalized according to site of DVT and

age. Hospitalization for patients with distal DVT was age-dependent,

p = 0.0003, r2 = 0.9425 as was hospitalization for patients with proximal

DVT, p <0.0001, r2 = 0.9684, and hospitalization for patients with pelvic

vein DVT, p = 0.01, r2 = 0.7723. Hospitalization for patients with DVT

involving the inferior vena cava was not age-dependent, p = 0.3,

r2 = 0.1949. IVC = inferior vena cava.
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patients with DVT involving the inferior vena cava was not
age-dependent.
Discussion

The site of primary DVT affected the choice of emer-
gency department physicians for hospitalization. Hospitali-
zation was selected more frequently in patients with
proximal DVT than with distal DVT, more frequently with
pelvic vein DVT than proximal DVT and more frequently
with DVT involving the inferior vena cava than with pelvic
vein DVT. Age also affected the choice of emergency
department physicians for hospitalization in those with dis-
tal DVT, proximal DVT and pelvic vein DVT.

Systematic review by Othieno et al1 identified 6 studies
that reported death in patients with DVT with follow�up
ranging from 3 months to 1 year.5-10 Meta�analysis
showed relative risk 0.69, 95% CI 0.44 to 1.09 indicating
no clear difference in numbers of deaths between home and
hospital�treated groups.1 These 6 studies also reported
recurrent venous thromboembolism (PE or recurrence of
DVT) in 3 months to 1 year.5-10 Home treatment carried
less risk of recurrent venous thromboembolism, relative
risk 0.58, 95% CI 0.39 to 0.86.1 Major bleeding in these
studies showed relative risk 0.67, 95% CI 0.33 to 1.3 indi-
cating no clear differences between home and hospital treat-
ment.1 Minor bleeding showed relative risk 1.29, 95% CI
0.94 to 1.78, also indicating no clear difference between
hospital and home treatment.1

Exclusions in randomized controlled trials resulted in a
narrower spectrum of patients with acute DVT than seen in
emergency departments. Most randomized controlled trials
included patients with DVT limited to the proximal veins
of the lower extemity.7−10 DVT limited to distal veins of
the lower extremity was excluded.7-10 Boccalon et al
included patients with iliac DVT as well as proximal DVT,
but excluded patients with DVT involving the IVC.5 Ram-
acciotti et al excluded patients with bilateral DVT.10 Chong
et al excluded those with clinically significant medical con-
ditions other than DVT.6

We previously showed that more patients with DVT who
had comorbid conditions were hospitalized than those with
no comorbid conditions, 84.5% compared with 42.0%.2

Among patients with DVT who had diabetes mellitus,
chronic obstructive pulmonary disease, any neoplasm, leuke-
mia, lymphoma, rheumatologic disease and paraplegia, 77%
to 89% were hospitalized.2 Among patients with DVT who
had peripheral vascular disease, human immunodeficiency
virus, heart failure, acute or chronic liver disease, dementia,
moderate or severe renal disease, cerebral vascular disease,
ulcer disease, acute myocardial infarction, hemiplegia and
hemiparesis, 90% to 100% were hospitalized.2

The results of the present investigation suggest that
physicians have a perceived risk for home treatment of
patients with DVT that is partially dependent upon the site
of the DVT and upon age. A strength of the present investi-
gation is that it shows the selection of patients for hospitali-
zation with acute DVT based on the actual experience of
emergency department physicians in patients with a broad
spectrum of clinical findings. A weakness, as with any ret-
rospective investigation based on administrative data, is the
accuracy of ICD-10-CM codes. We do not know the posi-
tive predictive value of ICD-10-CM codes for primary
DVT, but ICD-9-CM codes for primary DVT had positive
predictive value 95%.11

In conclusion, both the site of acute DVT and age were
factors affecting the clinical decision of emergency depart-
ment physicians to select patients for hospital treatment.
The conservative approach to home treatment of acute
DVT partially reflects concerns of physicians about the site
of the DVT and the age of the patient.
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