
SYSTEMATIC REVIEW

Home vs hospital treatment of low-risk venous thromboembolism:
a systematic review and meta-analysis

Rasha Khatib,1 Stephanie Ross,2 Sean Alexander Kennedy,2 Ivan D. Florez,2,3 Thomas L. Ortel,4 Robby Nieuwlaat,2 Ignacio Neumann,2

Daniel M. Witt,5 Sam Schulman,6,7 Veena Manja,8 Rebecca Beyth,9,10 Nathan P. Clark,11 Wojtek Wiercioch,2 Holger J. Schünemann,2,6 and
Yuqing Zhang2,12

1Advocate Research Institute, Advocate Health Care, Downers Grove, IL; 2Department of Health Research Methods, Evidence and Impact, McMaster University, Hamilton, ON,
Canada; 3Department of Pediatrics, University of Antioquia, Medellin, Colombia; 4Division of Hematology, Medicine and Pathology, Duke University Medical Center, Durham, NC;
5Department of Pharmacotherapy, College of Pharmacy, University of Utah, Salt Lake City, UT; 6Department of Medicine, McMaster University, Hamilton, ON, Canada;
7Department of Obstetrics and Gynecology, The First I. M. Sechenov Moscow State Medical University, Moscow, Russia; 8Department of Surgery, University of California Davis,
Sacramento, CA; 9Division of General Internal Medicine, Department of Medicine, University of Florida, Gainesville, FL; 10Malcom Randall Veterans Affairs Medical Center,
Gainesville, FL; 11Clinical Pharmacy Anticoagulation Service, Kaiser Permanente Colorado, Aurora, CO; and 12Guang’ anmen Hospital, China Academy of Chinese Medical
Science, Xicheng District, Beijing, China

Increasing evidence supports the safety and effectiveness of managing low-risk deep vein

thrombosis (DVT) or pulmonary embolism (PE) in outpatient settings. We performed

a systematic review to assess safety and effectiveness of managing patients with DVT or PE

at home compared with the hospital. Medline, Embase, and Cochrane databases were

searched up to July 2019 for relevant randomized clinical trials (RCTs), and prospective

cohort studies. Two investigators independently screened titles and abstracts of identified

citations and extracted data from relevant full-text papers. Risk ratios (RRs) were calculated,

and certainty of evidence was assessed using Grading of Recommendations Assessment,

Development and Evaluation (GRADE). Seven RCTs (1922 patients) were included in meta-

analyses on managing patients with DVT. Pooled estimates indicated decreased risk of PE

(RR 5 0.64; 95% confidence interval [CI], 0.44-0.93) and recurrent DVT (RR 5 0.61; 95% CI,

0.42-0.90) for home management, both with moderate certainty of the evidence. Reductions

in mortality and major bleeding were not significant, both with low certainty of the

evidence. Two RCTs (445 patients) were included in meta-analyses on home management of

low-risk patients with PE. Pooled estimates indicated no significant difference in all-cause

mortality, recurrent PE, andmajor bleeding, all with low certainty of the evidence. Results of

pooled estimates from 3 prospective cohort studies (234 patients) on home management of

PE showed similar results. Our findings indicate that low-risk DVT patients had similar or

lower risk of patient-important outcomes with home treatment compared with hospital

treatment. In patients with low-risk PE, there was important uncertainty about a difference

between home and hospital treatment.

Introduction

Venous thromboembolism (VTE) includes deep vein thrombosis (DVT) and pulmonary embolism (PE). It
is the third most common cardiovascular disorder and affects 2% to 5% of the population during their
lifetimes.1,2 The goal of therapy for VTE is to prevent the extension of thrombus and relieve symptoms in
the short-term while preventing recurrent events in the long-term. Heparin has been the anticoagulant of
choice for treatment of acute VTE.3 More recently, direct oral anticoagulants (DOACs) such as apixaban
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and rivaroxaban have eliminated the need for low-weight-molecular
heparin (LMWH) in acute VTE treatment.

VTE has been traditionally managed in the hospital. However,
evidence from several randomized controlled trials (RCTs) as early
as the 1990s have indicated that outpatient management may be
safe and effective.4,5 These results prompted updates in clinical
practice guidelines6,7 The introduction of DOACs for VTE treatment
removes the need for injectable coagulants and close laboratory
anticoagulant monitoring, making home management even more
possible.8 Despite these recommendations and the increasing
evidence that home treatment is safe and efficacious, many
patients, even those with low risk of complications, are admitted
for hospital management.9,10

In this report, we provide a comprehensive and systematic review of
the literature and elect to incorporate prospective observational
studies in addition to RCTs to determine whether any evidence to
avoid home management of DVT or PE exists, particularly among
those with “low-risk PE.”

Unlike previous reports, we systematically review the evidence for
home management of DVT and PE in 1 report, using standardized
inclusion criteria, pooled analysis methods, and assessment of the
evidence methods for DVT and PE. We aim to answer the following
2 questions for the American Society of Hematology (ASH) Clinical
Practice Guidelines on Treatment of VTE:

1. Should home treatment vs hospital treatment be used for
patients with uncomplicated DVT?

2. Should home treatment vs hospital treatment be used for
patients with PE and low risk of complications?

Methods

This systematic review was performed as part of the ASH
Guidelines on Treatment of VTE, developed in partnership with
the McMaster University’s Grading of Recommendations As-
sessment, Development and Evaluation (GRADE) Centre. Re-
view and meta-analysis methodology followed the Cochrane
Handbook11 with reporting according to the Preferred Reporting
Items for Systematic Reviews and Meta-Analyses (PRISMA)
guidelines.12

Search strategy

To develop each search strategy, we identified previously published
systematic reviews on outpatient management of DVT and PE using
Epistemonikos (www.epistemonikos.org). We identified and
updated 2 Cochrane systematic reviews, 1 addressing DVT and
the other addressing PE.8,13 The number of studies addressing PE
was expected to be small and therefore the ASH VTE treatment
panel decided to search for prospective observational studies in
addition to RCTs for the management of PE. For each search,
Medline (1996 to week 3 of July 2019), Embase (1974 to week 3 of
July 2019), and the Cochrane Central Register of Controlled Trials
(until week 3 of July 2019) were searched. Predefined search terms
included “pulmonary embolism” or “pulmonary thromboembolism”

or “deep vein thrombosis” and “home treatment” or “outpatient
treatment” or “ambulant treatment” or “early discharge.” The
searches were restricted to studies of human subjects but not
restricted by language. The Medline search strategies are provided
in supplemental Material 1. Additionally, the reference lists of

relevant studies and reviews were reviewed, and clinical experts in
the field of VTE and anticoagulation treatment were consulted for
additional references.

Study selection

Two reviewers independently screened titles, abstracts, and the
full text of relevant articles based on prespecified inclusion and
exclusion criteria. Disagreements were resolved by consensus and
by a third reviewer when needed. RCTs and prospective cohort
studies were included if they satisfied the following characteristics:
included adults ages 18 years and older diagnosed with verified
symptomatic uncomplicated DVT or low-risk PE (low-risk PE was
classified by any validated or unvalidated measurement tool that
aimed to classify mortality risk rate related to PE such as the
Pulmonary Embolism Severity Index [PESI]14), evaluated the safety
and efficacy of home treatment of DVT or PE, or a short hospital
admission for up to 72 hours after diagnosis and continued
treatment at home past the 72 hours, and used hospital treatment of
DVT or PE as the comparison group. Inclusion was not restricted by
type of anticoagulant (eg, DOAC or LMWH).

The following outcomes were prioritized as critical for clinical
decision-making by the ASH guideline panel: all-cause mortality, PE
or recurrent PE, which was considered present if documented
objectively, or in case of death in which PE could not be confidently
ruled out as a contributing cause, DVT or recurrent DVT, which was
considered present if documented objectively. The objective criteria
for DVT were either a venous segment of thrombus on ultrasonog-
raphy or a new intraluminal filling defect on contrast venography.
Major bleeding during the first 3 months after the initial DVT or PE
diagnosis was defined using the International Society on Throm-
bosis and Haemostasis (ISTH) criteria.15

To answer question 1 regarding patients with uncomplicated DVT,
we included RCTs only. To answer question 2 on patients with PE
and low risk of complications, we included RCTs and prospective
cohort studies. This decision to include prospective cohort studies
was made by ASH panel members given the small number of RCTs
identified.

Data abstraction and analysis

One reviewer extracted data from each eligible study using
a pretested data abstraction form, and data were checked by
another reviewer to assess accuracy. Disagreements were resolved
by discussion, and by a third reviewer when needed. The data
collected included patient characteristics including age and sex,
intervention and control group details, mean hospital length of
stay, and duration of follow up. Risk ratios (RRs) and 95%
confidence intervals (CIs) were calculated by pooling the results
from RCTs using the Mantel-Haenszel method and the random
effects model. Heterogeneity was assessed using the I2 index
and was deemed as moderate to high with an I2 over 50%.11

Data were analyzed using RevMan 5.3. Two reviewers evalu-
ated the certainty of the evidence for each outcome using the
GRADE approach.16 The certainty of the evidence was assessed
as high, moderate, low, or very low and summarized in a GRADE
Evidence Profile.16

Risk of bias

Information on risk of bias was collected and assessed for each
outcome in each included study using the Cochrane risk of bias tool
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for RCTs.11 The Cochrane risk of bias tool was adapted for
prospective observational studies. The following items were
included: adequate assessment of exposure, clear selection for
home treatment, adequate study population, adequacy of follow-
up and assessment of outcome. Assessment of exposure was
considered adequate when the index PE was diagnosed with 1 of
the following imaging techniques: pulmonary angiography, computed
tomography angiography, high probability ventilation-perfusion (V/Q)
scan or intermediate probability V/Q scan combined with a positive
compression ultrasonography for DVT. An unambiguous selection for
home treatment was present if predefined exclusion criteria were
used to select whether a patient could be treated as an outpatient.
A study population was considered adequate if it consisted of
consecutive patients or included a random sample of all potentially
eligible patients. Complete follow-up was required in at least 80% of
patients for follow-up to be considered adequate. Assessment of
outcome was adequate when objective criteria were used, compa-
rable to the international criteria for assessing recurrent VTE or major
bleeding.

Results

Search results

Home vs hospital treatment of uncomplicated DVT. A total
of 452 unique citations were identified from the electronic database
search and from other sources. Based on title and abstract
screening, 438 citations were excluded. An additional 6 citations
were excluded based on full-text screening. A total of 7 studies were
included in our systematic review and meta-analysis. Supplemental
Material 2 presents the PRISMA diagram.

Home vs hospital treatment of low-risk PE. A total of 288
and 1435 unique citations were identified from the electronic
database searches for RCTs and prospective, observational
studies, respectively. Based on title and abstract screening, 271
and 1411 citations were excluded from each search. An additional
15 and 24 citations were excluded based on full-text screening.
A total of 2 RCTs and 3 prospective observational studies were
included in our systematic review and meta-analysis. Supplemental
Material 2 presents the PRISMA diagram.

Study characteristics

Home vs hospital treatment of uncomplicated DVT. A total
of 7 RCTs (1922 patients) investigated hospital vs home treat-
ment of patients with uncomplicated DVT (Table 1).4,5,17-21 Five
studies were conducted in France, Greece, Canada, Brazil, and
Spain.5,17,18,20,21 The remaining 2 studies were conducted in
multiple countries including Australia, New Zealand, Poland, South
Africa, The Netherlands, France, and Italy.4,19 One of the 7 studies
did not provide details on treatment.21 The remaining 6 reported
treating patients in the intervention group with subcutaneous
injections of LMWH,4,5,17-20 3 of which stopped LMWH and
continued with warfarin at home.5,18,19 One of the 6 studies
reported treating patients in the control group with subcutaneous
injection of LMWH in the hospital followed by oral anticoagulants,17

the remaining 5 studies reported treating patients with unfractio-
nated heparin (UFH).4,5,18-20 None of the studies reported using
DOACs. Length of hospital stay was reported in 4 studies and
ranged between 1 and 3 days for the home care group and

between 6.5 and 9.6 days for the control group. Duration of follow
up ranged from 10 days to 12 months.

Home vs hospital treatment of low-risk PE. We included 2
RCTs (453 patients)22,23 and 3 prospective observational studies
(234 patients)24-26 (Table 2). Studies were conducted in United
States, Italy, Spain, and Switzerland.23-26 One study was con-
ducted in multiple countries including Switzerland, France, Belgium,
and the United States.22 Assessment of low risk of death to
determine eligibility for home treatment varied by study. PESI was
used in 1 RCT22 and Hestia criteria were used in the other RCT.23

One of the prospective cohort studies used an unvalidated risk
score24 and the remaining 2 studies did not report their methods.25,26

One of the studies included patients treated with DOACs,23 the
remaining studies included LMWH and UFH with transition to
vitamin K antagonist (VKA) therapy.22,24-26 Little information was
reported on defining the intervention (home treatment). In the 2
RCTs home care patients were discharged from the emergency
department within 24 hours. The prospective observational
studies reported a mean length of hospital stay for home care
patients of 3.1 hours in 1 study25 and 0 days in another.26 The
third study did not report a hospital length of stay.24 Patients were
followed up for 6 months in 1 study and for 3 months in the
remaining 4 studies.

Risk of bias

Home vs hospital treatment of uncomplicated DVT.
Among the 7 included RCTs, allocation was clearly concealed in 3
trials.4,5,17 In contrast, concealment was unclear in 3 studies18-20

and probably unconcealed in 1.21 Outcome adjudicators were
clearly blinded in the 2 largest RCTs4,5 and unclear in the remaining
5 RCTs.17-21 Missing data were significant in 1 small RCT only.17

A summary of risk of bias for each RCT and associated Forest plots
are presented in Figure 1.

Home vs hospital treatment of low-risk PE. Among the 2
included RCTs, overall risk of bias was low as both studies
adequately concealed allocation, blinded outcome adjudicators,
and missing data were minimal.22,23 A summary of risk of bias for
each RCT and associated forest plots are presented in Figure 2.
Among the 3 prospective cohort studies, risk of bias was high
due to lack of adjustment for possible confounders, subjective
assessment of outcomes, and lack of information on loss to follow-
up (supplemental Material 3).24-26

Synthesis of results

Home vs hospital treatment of uncomplicated DVT

ALL-CAUSE MORTALITY. One RCT (214 patients) assessed mortality
at 10 days from randomization (short-term mortality). The study
reported 0 events in both groups (Figure 1).21 The certainty of the
evidence was low because of serious risk of bias and serious
imprecision in the anticipated absolute effect (Table 3).21 Six
studies (1708 patients) assessed long-term mortality, ranging
between 3 months to 12 months from randomization.4,5,17-20

The pooled RR was 0.72 (95% CI, 0.45, 1.15) in favor of home
management, and no heterogeneity was observed (I2 5 0;
Figure 1).4,5,17-20 The certainty of the evidence, based on the
GRADE criteria, was assessed as low because of serious risk of
bias, due to lack of allocation concealment and missing data,
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Figure 1. Treatment of DVT at home vs in hospital: RCTs. Risk of bias legend: (A) random sequence generation (selection bias);(B) allocation concealment (selection

bias); (C) blinding of participants and personnel (performance bias); (D) blinding of outcome assessment (detection bias); (E) incomplete outcome data (attrition bias);

(F) selective reporting (reporting bias); and (G) other bias.
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and serious impression in the anticipated absolute effect
(Table 3).4,5,17-21

PE. Seven RCTs (1922 patients) assessed PE outcomes between
2.1 to 10 days from randomization.4,5,17-21The pooled RR was 0.64
(95% CI, 0.44, 0.93) in favor of home treatment and no
heterogeneity was observed (I2 5 0; Figure 1).4,5,17-21 The certainty
of the evidence was moderate because of serious risk of bias in
included studies, due to allocation concealment, unclear blinding of
outcome adjudicators, and missing data (Table 3).4,5,17-21

RECURRENT DVT. Six studies (1708 patients) assessed recurrent
DVT of the upper leg outcomes between 2.1 to 10 days from

randomization.4,5,17-20 The pooled RR was 0.61 (95% CI, 0.42,
0.90) in favor of home treatment and no heterogeneity was
observed (I2 5 0; Figure 1).4,5,17-20 The certainty of the evidence
was moderate because of serious risk of bias in included studies,
due to allocation concealment, unclear blinding of outcome
adjudicators, and missing data (Table 3).4,5,17-20

MAJOR BLEEDING. Seven RCTs (1922 patients) assessed major
bleeding between 2.1 to 10 days from randomization.4,5,17-21 The
pooled RR was 0.67 (95% CI, 0.33, 1.36) in favor of home
management, and no heterogeneity was observed (I2 5 0;
Figure 1).4,5,17-21 The certainty of the evidence, based on the
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Figure 2. Treatment of PE at home vs in hospital: RCTs. Risk of bias legend: (A) random sequence generation (selection bias); (B) allocation concealment (selection

bias); (C) blinding of participants and personnel (performance bias); (D) blinding of outcome assessment (detection bias); (E) incomplete outcome data (attrition bias);

(F) selective reporting (reporting bias); and (G) other bias.
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GRADE criteria, was assessed as low because of serious risk of
bias, due to allocation concealment, unclear blinding of outcome
adjudicators, and missing data, and serious impression in the
anticipated absolute effect (Table 3).4,5,17-21

Home vs hospital treatment of low-risk PE

ALL-CAUSE MORTALITY. Mortality at 1 month was reported in 2 RCTs
(451 patients), 1 of which reported zero events in both groups.22,23

The RR was 0.33 (95% CI, 0.01, 7.87) in favor of home treatment
(Figure 2).22,23 The certainty of the evidence was low because of
very serious imprecision in the anticipated absolute effect
(Table 4).22,23 Mortality at 3 months was reported in 2 RCTs (451
patients) and 3 prospective cohort studies (234 patients).22-26 The
pooled RR of home vs hospital care was 0.98 (95%CI, 0.06, 15.58;
Figure 2) for RCTs22,23 and 0.81 (95% CI, 0.42, 1.58; Figure 3) for
prospective cohort studies.24-26 The certainty of the evidence was
low for RCTs because of very serious imprecision in the anticipated
absolute effect,22,23 and very low for observational prospective
studies because of serious risk of bias, due to the absent reporting
of adjustment for potential confounders, assessment of outcomes
and adequacy of follow-up for most studies, serious inconsistency,
and serious impression in the anticipated absolute effect
(Table 4).24-26

RECURRENT PE. Two RCTs (445 patients) assessed recurrent PE at 3
months, 1 of which reported zero events in both groups.22,23 The RR
was 2.95 (95% CI, 0.12, 71.85) in favor of hospital treatment
(Figure 2).22,23 The certainty of the evidence was low because of very
serious imprecision in the anticipated absolute effect (Table 4).22,23

One prospective observational study (105 patients) assessed
recurrent PE at 3 months.24The RR of home vs hospital care was
0.72 (95% CI, 0.07, 7.70) (Figure 3).24 The certainty of the evidence
was very low because of serious risk of bias due to the absent
reporting of adjustment for potential confounders, assessment of
outcomes and adequacy of follow-up for most studies, and serious
impression in the anticipated absolute effect (Table 4).24

DVT. Two RCTs (445 patients) assessed DVT at 3 months.22,23

Both studies reported 0 events in both groups (Figure 2).22,23The
certainty of the evidence was very low because of very serious
imprecision in the anticipated absolute effect (Table 4).22,23 DVT
was not assessed in any of the prospective observational studies.

MAJOR BLEEDING. Two studies (445 patients) assessed major
bleeding at 3 months, 1 of which reported zero events in both
groups.22,23 The RR was 6.88 (95% CI, 0.36, 132.14) in favor of
hospital treatment (Figure 2).22,23 The certainty of the evidence was
low because of very serious imprecision in the anticipated absolute
effect (Table 4).22,23 Three prospective observational studies (234
patients) assessed major bleeding at 3 months.24-26 The pooled RR
was 2.68 (95% CI, 0.11, 63.45) in favor of hospital treatment
(Figure 3).24-26 The certainty of the evidence was very low because
of serious risk of bias due to the absent reporting of adjustment for
potential confounders, assessment of outcomes and adequacy of
follow-up for most studies, and very serious impression in the
anticipated absolute effect (Table 4).24-26

Discussion

Key findings

Low to moderate certainty evidence suggested that there is no
additional risk, and a potential benefit, in managing uncomplicatedT
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bó
lic
a
(R
IE
TE

)
re
gi
st
ry

da
ta

co
m
pa

re
d
ou

tc
om

es
in

co
ns
ec

ut
iv
e
ou

tp
at
ie
nt
s
w
ith

ac
ut
e
lo
w
er
-li
m
b
D
VT

ac
co

rd
in
g
to

in
iti
al
tr
ea

tm
en

ta
th

om
e
(n

5
44

56
)
or

in
th
e
ho

sp
ita
l(
n
5

90
37

).
A
m
on

g
90

37
pa

tie
nt
s
tr
ea

te
d
in

th
e
ho

sp
ita
l,
th
e
90

-d
ay

al
l-c

au
se

m
or
ta
lit
y
ra
te

w
as

6.
64

%
,r
ec

ur
re
nt

D
VT

w
as

1.
11

%
,s
ym

pt
om

at
ic

P
E
w
as

0.
64

%
,m

aj
or

bl
ee

di
ng

ra
te

w
as

1.
65

%
.3
3

508 KHATIB et al 11 FEBRUARY 2020 x VOLUME 4, NUMBER 3

D
ow

nloaded from
 http://ashpublications.net/bloodadvances/article-pdf/4/3/500/1633972/advancesadv2019001223c.pdf by guest on 18 M

ay 2024



T
a
b
le

4
.
G
R
A
D
E
s
u
m
m
a
ry
:
s
h
o
u
ld

w
e
tr
e
a
t
a
t
h
o
m
e
ra
th
e
r
th
a
n
a
d
m
it
to

th
e
h
o
s
p
it
a
l
p
a
ti
e
n
ts

w
it
h
P
E
a
n
d
lo
w

ri
s
k
o
f
c
o
m
p
li
c
a
ti
o
n
s
?

C
e
rt
a
in
ty

a
s
s
e
s
s
m
e
n
t

S
u
m
m
a
ry

o
f
fi
n
d
in
g
s

N
o
.
o
f
p
a
rt
ic
ip
a
n
ts

(s
tu
d
ie
s
)
fo
ll
o
w
-u
p

R
is
k
o
f

b
ia
s

In
c
o
n
s
is
te
n
c
y

In
d
ir
e
c
tn
e
s
s

Im
p
re
c
is
io
n

P
u
b
li
c
a
ti
o
n

b
ia
s

O
v
e
ra
ll

c
e
rt
a
in
ty

o
f

e
v
id
e
n
c
e

S
tu
d
y
e
v
e
n
t
ra
te
s
,
n
/
N

(%
)

R
e
la
ti
v
e
e
ff
e
c
t

(9
5
%

C
I)

A
n
ti
c
ip
a
te
d
a
b
s
o
lu
te

e
ff
e
c
ts

W
it
h
h
o
s
p
it
a
l

tr
e
a
tm

e
n
t

W
it
h
h
o
m
e

tr
e
a
tm

e
n
t

R
is
k
w
it
h
h
o
s
p
it
a
l

tr
e
a
tm

e
n
t

R
is
k
d
if
fe
re
n
c
e
w
it
h
h
o
m
e

tr
e
a
tm

e
n
t

M
o
rt
a
li
ty

s
h
o
rt
-t
e
rm

;

fo
ll
o
w
-u
p
:
m
e
a
n
,

3
0
d

45
1
(2

R
C
Ts

)2
2
,2
3

N
ot

se
rio

us
N
ot

se
rio

us
N
ot

se
rio

us
Ve

ry
se
rio

us
*

N
on

e
Å
Å
◯◯

Lo
w

1/
22

9
(0
.4
)

0/
22

2
(0
.0
)

R
R
0.
33

(0
.0
1-
7.
98

)
•
S
tu
dy

po
pu

la
tio

n:
4
pe

r
10

00
•
S
tu
dy

po
pu

la
tio

n:
3
fe
w
er

pe
r

10
00

(fr
om

4
fe
w
er

to
30

m
or
e)

•
Lo

w
-r
is
k
P
E
pa

tie
nt
s

tr
ea

te
d
in
ho

sp
ita
l(
30

-d
ris
k
of

m
or
ta
lit
y)
:2

pe
r

10
00

3
2
,†

•
Lo

w
-r
is
k
P
E
pa

tie
nt
s

tr
ea

te
d
in

ho
sp

ita
l(
30

-d
ris
k

of
m
or
ta
lit
y)
:2

fe
w
er

pe
r

10
00

(fr
om

2
fe
w
er

to
16

m
or
e)

M
o
rt
a
li
ty
-l
o
n
g
-t
e
rm

;

fo
ll
o
w
-u
p
:
m
e
a
n
,

9
0
d

45
1
(2

R
C
Ts

)2
2
,2
3

N
ot

se
rio

us
N
ot

se
rio

us
N
ot

se
rio

us
Ve

ry
se
rio

us
*

N
on

e
Å
Å
◯◯

Lo
w

1/
22

9
(0
.4
)

1/
22

2
(0
.5
)

R
R
0.
98

(0
.0
6-
15

.5
8)

•
S
tu
dy

po
pu

la
tio

n:
4
pe

r
10

00
•
S
tu
dy

po
pu

la
tio

n:
0
fe
w
er

pe
r

10
00

(fr
om

4
fe
w
er

to
64

m
or
e)

•
Lo

w
-r
is
k
P
E
pa

tie
nt
s

tr
ea

te
d
in
ho

sp
ita
l(
90

-d
ris
k
of

m
or
ta
lit
y)
:7

pe
r

10
00

3
2
,†

•
Lo

w
-r
is
k
P
E
pa

tie
nt
s
tr
ea

te
d

in
ho

sp
ita
l(
90

-d
ris
k
of

m
or
ta
lit
y)
:0

fe
w
er

pe
r
10

00
(fr
om

7
fe
w
er

to
10

8
m
or
e)

P
E
;
fo
ll
o
w
-u
p
:
m
e
a
n
,

9
0
d

44
5
(2

R
C
Ts

)2
2
,2
3

N
ot

se
rio

us
N
ot

se
rio

us
N
ot

se
rio

us
Ve

ry
se
rio

us
*

N
on

e
Å
Å
◯◯

Lo
w

0/
22

3
(0
.0
)

1/
22

2
(0
.5
)

R
R
2.
95

(0
.1
2-
71

.8
5)

•
S
tu
dy

po
pu

la
tio

n:
0
pe

r
10

00
•
S
tu
dy

po
pu

la
tio

n:
0
fe
w
er

pe
r

10
00

(fr
om

0
fe
w
er

to
0
fe
w
er
)

•
Lo

w
-r
is
k
P
E
pa

tie
nt
s

tr
ea

ti
n
ho

sp
ita
l(
90

-d
ris
k
of

re
cu

rr
en

ce
of

P
E)
:1

2
pe

r
10

00
3
2
,†

•
Lo

w
-r
is
k
P
E
pa

tie
nt
s
tr
ea

ti
n

ho
sp

ita
l(
90

-d
ris
k
of

re
cu

rr
en

ce
of

P
E)
:2

3
m
or
e

pe
r
10

00
(fr
om

11
fe
w
er

to
85

0
m
or
e)

D
V
T
;
fo
ll
o
w
-u
p
:

m
e
a
n
,
9
0
d

44
5
(2

R
C
Ts

)2
2
,2
3

N
ot

se
rio

us
N
ot

se
rio

us
N
ot

se
rio

us
Ve

ry
se
rio

us
*

N
on

e
Å
Å
◯◯

Lo
w

0/
22

3
(0
.0
)

0/
22

2
(0
.0
)

N
ot

es
tim

ab
le

•
S
tu
dy

po
pu

la
tio

n:
0
pe

r
10

00

•
Lo

w
-r
is
k
P
E
pa

tie
nt
s

tr
ea

ti
n
ho

sp
ita
l(
90

-d
ris
k
of

re
cu

rr
en

ce
of

D
VT

):
12

pe
r
10

00
3
2
,†

*S
m
al
ln

um
be

r
of

ev
en

ts
in

in
cl
ud

ed
st
ud

ie
s,
al
so

w
id
e
C
Ic

ov
er
s
ap

pr
ec

ia
bl
e
be

ne
fit

an
d
ha

rm
.

†
A
m
et
a-
an

al
ys
is
of

2
co

ho
rt
st
ud

ie
s
an

d
2
R
C
Ts

in
cl
ud

in
g
32

9
P
E
pa

tie
nt
s
tr
ea

te
d
as

in
pa

tie
nt
s
ha

d
re
cu

rr
en

tV
TE

ris
k
as

1.
2%

(9
5%

C
I,
0.
16

-8
.1
4%

).
W

ith
in
38

3
P
E
pa

tie
nt
s
tr
ea

te
d
as

in
pa

tie
nt
s,
th
e
m
aj
or

bl
ee

di
ng

ris
k
w
as

1.
0%

(9
5%

C
I,

0.
39

-2
.7
5%

),
th
e
al
l-c

au
se

m
or
ta
lit
y
w
as

0.
74

%
(9
5%

C
I,
0.
04

-1
1.
14

).3
2

‡
Th

er
e
is
a
hi
gh

ris
k
of

bi
as

be
ca

us
e
th
e
ad

ju
st
m
en

t
fo
r
ad

di
tio

na
lf
ac

to
rs
,a

ss
es
sm

en
to

fo
ut
co

m
es
,a

nd
ad

eq
ua

cy
of

fo
llo
w
-u
p
w
as

no
tr
ep

or
te
d
fo
r
m
os

ts
tu
di
es
.

§
Th

er
e
w
as

a
hi
gh

de
gr
ee

of
in
co

ns
is
te
nc

y
am

on
g
th
e
po

ol
ed

es
tim

at
es
.O

ne
of

th
e
tr
ia
ls
co

ns
is
te
d
of

pa
tie

nt
s
w
ho

ha
d
ac

tiv
e
or

pa
llia

tiv
e
ca

nc
er

an
d
m
ay

ha
ve

ha
d
a
hi
gh

er
ris
k
of

dy
in
g
as

co
m
pa

re
d
w
ith

th
e
ot
he

rp
at
ie
nt

po
pu

la
tio

ns
in
cl
ud

ed
in

th
e
sy
st
em

at
ic

re
vi
ew

.

11 FEBRUARY 2020 x VOLUME 4, NUMBER 3 HOME VS HOSPITAL TREATMENT OF LOW-RISK VTE 509

D
ow

nloaded from
 http://ashpublications.net/bloodadvances/article-pdf/4/3/500/1633972/advancesadv2019001223c.pdf by guest on 18 M

ay 2024



T
a
b
le

4
.
(c
o
n
ti
n
u
e
d
)

C
e
rt
a
in
ty

a
s
s
e
s
s
m
e
n
t

S
u
m
m
a
ry

o
f
fi
n
d
in
g
s

N
o
.
o
f
p
a
rt
ic
ip
a
n
ts

(s
tu
d
ie
s
)
fo
ll
o
w
-u
p

R
is
k
o
f

b
ia
s

In
c
o
n
s
is
te
n
c
y

In
d
ir
e
c
tn
e
s
s

Im
p
re
c
is
io
n

P
u
b
li
c
a
ti
o
n

b
ia
s

O
v
e
ra
ll

c
e
rt
a
in
ty

o
f

e
v
id
e
n
c
e

S
tu
d
y
e
v
e
n
t
ra
te
s
,
n
/
N

(%
)

R
e
la
ti
v
e
e
ff
e
c
t

(9
5
%

C
I)

A
n
ti
c
ip
a
te
d
a
b
s
o
lu
te

e
ff
e
c
ts

W
it
h
h
o
s
p
it
a
l

tr
e
a
tm

e
n
t

W
it
h
h
o
m
e

tr
e
a
tm

e
n
t

R
is
k
w
it
h
h
o
s
p
it
a
l

tr
e
a
tm

e
n
t

R
is
k
d
if
fe
re
n
c
e
w
it
h
h
o
m
e

tr
e
a
tm

e
n
t

M
a
jo
r
b
le
e
d
in
g
;

fo
ll
o
w
-u
p
:
m
e
a
n
,

9
0
d

44
5
(2

R
C
Ts

)2
2
,2
3

N
ot

se
rio

us
N
ot

se
rio

us
N
ot

se
rio

us
Ve

ry
se
rio

us
*

N
on

e
Å
Å
◯◯

Lo
w

0/
22

3
(0
.0
)

3/
22

2
(1
.4
)

R
R
6.
88

(0
.3
6-
13

2.
14

)
•
S
tu
dy

po
pu

la
tio

n:
0
pe

r
10

00
•
S
tu
dy

po
pu

la
tio

n:
0
fe
w
er

pe
r

10
00

•
Lo

w
-r
is
k
P
E
pa

tie
nt
s

tr
ea

ti
n
ho

sp
ita
l(
90

-
d
ris
k
of

m
aj
or

bl
ee

di
ng

):
10

pe
r

10
00

3
2
,†

•
Lo

w
-r
is
k
P
E
pa

tie
nt
s
tr
ea

ti
n

ho
sp

ita
l(
90

-d
ris
k
of

m
aj
or

bl
ee

di
ng

):
59

m
or
e
pe

r
10

00

M
o
rt
a
li
ty

lo
n
g
-t
e
rm

;

fo
ll
o
w

u
p
:
m
e
a
n
,

9
0
d

23
4
(3

ob
se
rv
at
io
na

l
st
ud

ie
s)

2
4
-2
6

S
er
io
us
‡

S
er
io
us
§

N
ot

se
rio

us
S
er
io
us
*

N
on

e
Å
◯◯

◯
Ve

ry
lo
w

12
/1
25

(9
.6
)

11
/1
09

(1
0.
1)

R
R
0.
81

(0
.4
2-
1.
58

)
96

pe
r
10

00
18

fe
w
er

pe
r
10

00
(fr
om

56
fe
w
er

to
56

m
or
e)

P
E
;
fo
ll
o
w
-u
p
:
m
e
a
n
,

9
0
d

10
5
(1

ob
se
rv
at
io
na

l
st
ud

y)
2
4

S
er
io
us
‡

N
ot

se
rio

us
N
ot

se
rio

us
S
er
io
us
*

N
on

e
Å
◯◯

◯
Ve

ry
lo
w

2/
62

(3
.2
)

1/
43

(2
.3
)

R
R
0.
72

(0
.0
7-
7.
70

)
32

pe
r
10

00
9
fe
w
er

pe
r
10

00
(fr
om

30
fe
w
er

to
21

6
m
or
e)

M
a
jo
r
b
le
e
d
in
g
;

fo
ll
o
w

u
p
:
m
e
a
n

9
0
d

23
4
(3

ob
se
rv
at
io
na

l
st
ud

ie
s)

2
4
-2
6

S
er
io
us
‡

N
ot

se
rio

us
N
ot

se
rio

us
Ve

ry
se
rio

us
*

N
on

e
Å
◯◯

◯
Ve

ry
lo
w

0/
12

5
(0
.0
)

1/
10

9
(0
.9
)

R
R
2.
68

(0
.1
1-
63

.4
5)

0
pe

r
10

00
0
fe
w
er

pe
r
10

00

*S
m
al
ln

um
be

r
of

ev
en

ts
in

in
cl
ud

ed
st
ud

ie
s,
al
so

w
id
e
C
Ic

ov
er
s
ap

pr
ec

ia
bl
e
be

ne
fit

an
d
ha

rm
.

†
A
m
et
a-
an

al
ys
is
of

2
co

ho
rt
st
ud

ie
s
an

d
2
R
C
Ts

in
cl
ud

in
g
32

9
P
E
pa

tie
nt
s
tr
ea

te
d
as

in
pa

tie
nt
s
ha

d
re
cu

rr
en

tV
TE

ris
k
as

1.
2%

(9
5%

C
I,
0.
16

-8
.1
4%

).
W

ith
in

38
3
P
E
pa

tie
nt
s
tr
ea

te
d
as

in
pa

tie
nt
s,
th
e
m
aj
or

bl
ee

di
ng

ris
k
w
as

1.
0%

(9
5%

C
I,
0.
39

-2
.7
5%

),
th
e
al
l-c

au
se

m
or
ta
lit
y
w
as

0.
74

%
(9
5%

C
I,
0.
04

-1
1.
14

).3
2

‡
Th

er
e
is
a
hi
gh

ris
k
of

bi
as

be
ca

us
e
th
e
ad

ju
st
m
en

t
fo
r
ad

di
tio

na
lf
ac

to
rs
,a

ss
es
sm

en
to

fo
ut
co

m
es
,a

nd
ad

eq
ua

cy
of

fo
llo
w
-u
p
w
as

no
tr
ep

or
te
d
fo
r
m
os

ts
tu
di
es
.

§
Th

er
e
w
as

a
hi
gh

de
gr
ee

of
in
co

ns
is
te
nc

y
am

on
g
th
e
po

ol
ed

es
tim

at
es
.O

ne
of

th
e
tr
ia
ls
co

ns
is
te
d
of

pa
tie

nt
s
w
ho

ha
d
ac

tiv
e
or

pa
llia

tiv
e
ca

nc
er

an
d
m
ay

ha
ve

ha
d
a
hi
gh

er
ris
k
of

dy
in
g
as

co
m
pa

re
d
w
ith

th
e
ot
he

r
pa

tie
nt

po
pu

la
tio

ns
in
cl
ud

ed
in

th
e
sy
st
em

at
ic

re
vi
ew

.

510 KHATIB et al 11 FEBRUARY 2020 x VOLUME 4, NUMBER 3

D
ow

nloaded from
 http://ashpublications.net/bloodadvances/article-pdf/4/3/500/1633972/advancesadv2019001223c.pdf by guest on 18 M

ay 2024



DVT at home compared with in the hospital. Very low to low
certainty evidence suggested there is no clear harm or benefit of
managing PE patients with low risk of complications at home. The
low quality of evidence among 2 of the 4 outcomes for patients with
DVT and among all 4 outcomes for patients with PE was attributed
mostly to very serious imprecision in the pooled estimates. Among
studies assessing home treatment in DVT patients, results indicated
lower risk of PE and recurrent DVT and no lower risk of mortality and
major bleeding. The number of studies and sample size of patients
assessing home treatment in PE patients were small with few
events, and pooled estimates had very wide confidence intervals
suggesting no difference in outcomes between home and hospital
treatment. Wide confidence intervals were observed in RCTs as
well as observational studies.

Implications for clinical practice

This report compiles comprehensive evidence on the efficacy and
safety of home management of DVT and PE and includes RCTs as
well as observational cohort studies. Our results did not identify any
evidence against home management of DVT or PE among patients
with low risk of complications. However, observational studies
continue to report in hospital management of DVT and PE. An
analysis of 652 000 and 394000 emergency room visits in the US
for DVT and PE between 2006 and 2010 indicate that 52% of DVT
patients and 90% of PE patients were managed in the hospital.10

Similarly, a more recent analysis of 2387 patients diagnosed with
PE across 21 emergency departments between 2013 to 2015
reports that only 7.5% of patients were managed at home.9

Although these observational studies do not stratify by risk of
complications, the large number of hospital admission suggests

that many patients at low risk of complications are being admitted,
despite the evidence favoring outpatient management. Studies in
countries outside of the US report higher numbers of outpatient
management, however many eligible patients continue to be treated
in the hospital. A retrospective analysis of 639 patients with PE and
low risk of major hemorrhage indicates that 50% of patients were
managed as outpatients.27 This suggests that reasons beyond
efficacy and safety may play a role in determining outpatient
management of VTE. System level factors maybe influencing
decisions for in hospital management of VTE when comparing
studies conducted in Canada and the United States. Further, the
infrequent use of risk stratification in clinical settings makes
implementation of outpatient management for patients with low
risk of complications more challenging.

In addition to better or similar efficacy and safety outcomes, home
treatment of PE and DVT is cost saving. A matched case control
study compared costs accrued over 6 months by patients
diagnosed with low-risk VTE and treated at home with rivaroxaban
vs usual care with LMWH transitioned to warfarin. Fifty cases and
47 controls were identified. Costs for home treated PE patients
were 57% lower than control PE patients (P , .001) and 56%
lower for DVT patients (P 5 .003).28

Our review did not identify any RCTs conducted past 2008 on
management of DVT. At the time LMWH during the transition to
VKA therapy was the recommended treatment of DVT,6 which
requires extensive patient education, access to medications at
home, regular subcutaneous injections and routine follow up for
laboratory monitoring. Following LMWH, extending treatment
with VKA also requires patient’s to be aware of their diet and the
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Figure 3. Treatment of PE at home vs in hospital: observational prospective studies. Siragusa et al25 included PE and DVT patients; the meta-analysis presents
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administration of other medications due to possible interactions.29

More recent clinical guidelines recommend the use of DOACs
which require no subcutaneous injections or routine follow up for
laboratory monitoring.7 Theoretically DOAC therapy should make it
even easier for patients to be treated at home for DVT resulting in
lower costs and less demand for hospital beds. An international
multicenter single-arm RCT, published in 2019, investigated early
discharge vs hospital treatment of patients with low-risk PE treated
with rivaroxaban.16 This study did not fulfill the inclusion criteria in
our review, given the single-arm study design. However, results from
525 patients included in planned interim analysis shows that only 3
patients (0.6%) suffered symptomatic non-fatal VTE recurrence.
Major bleeding occurred in 6 of the 519 patients (1.2%) comprising
the safety population suggesting that early discharge and home
treatment with rivaroxaban is effective and safe in carefully selected
patients with low-risk PE.30

Strengths and limitations of study

Our report has a few strengths. First, we conducted a comprehen-
sive review of the literature that covers management of DVT as well
as PE and that includes evidence from RCTs and observational
cohort studies. The review included a systematic search of the
literature and independent duplicate screening and data extraction.
A second strength is the clinical expertise and methodology input
from the ASH VTE treatment panel. Third, we clearly define home
management as a short hospital admission for up to 72 hours after
diagnosis and continued treatment at home past the 72 hours.
Previous studies have not usually clarified this as an inclusion
criterion. Previous reviews downgraded the quality of the evidence
due to indirectness due to variability in defining home manage-
ment.8 We excluded studies that reported a longer hospital stay
for the intervention arm (home management). Therefore, our final
quality of evidence assessment for this outcome was moderate,
which will be related to more confidence in the effect estimates.

The small number of included studies, small number of patients in
each group, and the very low to moderate certainty of included
studies are limitations to this review. This was especially true for
evidence regarding PE management, possibly due to low event
rates associated with PE. Our search did not identify any new or
ongoing RCTs to provide a clear answer for PE management at
home. All but 1 of the studies included patients treated with VKA
and/or LMWH, only 1 study included patients on DOACs. Due to
the small number of studies with patients on DOACs subgroup
analysis by type of anticoagulant was not possible. The 1 study that

included patients on DOACs23 reported zero events, across all
outcomes of interest, in both study groups. This is likely due to the
small sample size in the study and the low event rate of these
outcomes among patients treated with DOACs. Safety and efficacy
are likely greater in DOACs compared with VKA and LMWH13,31

suggesting that including more studies with patients on DOACs will
likely show an increased benefit in home treatment of VTE.

Conclusion

Our findings indicate that DVT patients at low risk of complications
had similar or lower risk of patient-important outcomes with home
treatment compared with hospital treatment. In patients with low-
risk PE, there was important uncertainty about a difference between
home and hospital treatment.
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