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Introduction: Direct oral anticoagulants (DOACs) have emerged as viable alternatives to tra-

ditional treatments such as vitamin K antagonists (VKAs) for venous thromboembolism (VTE). 

The objective of this review was to summarize evidence on the use of DOACs and VKAs to treat 

VTE in the US for patients transitioning from inpatient to post-discharge settings.

Materials and methods: A systematic review of the VTE literature identified studies published 

in English (January 1, 2011–December 31, 2016) that reported inpatient and post-discharge 

treatments and discharge location. Two reviewers screened abstracts, abstracted information 

from included studies, and assessed the quality of the study methodology and reporting.

Results: Forty-nine studies were included (24 clinical and 25 economic). A limited number of 

studies (eight clinical and three economic) examined VTE treatment patterns during transitions 

of care from inpatient to post-discharge settings, irrespective of anticoagulant (eg, DOAC, war-

farin, heparin), and < 25% of all studies reported a post-discharge location. Three clinical studies 

that reported inpatient and outpatient treatment found better patient outcomes with DOAC vs 

warfarin. Fourteen economic studies reported that DOACs were associated with shorter hospital 

length of stay (LOS) and lower direct costs vs warfarin. No studies reported indirect costs.

Discussion: Although DOACs are associated with shorter LOS, lower costs, and better patient 

outcomes vs VKAs, it appears in one study that only a small percentage of patients with stable 

VTE who are discharged to home may be receiving DOACs.

Conclusion: These findings identified the potential areas of opportunity to improve the man-

agement of VTE through coordination of care from the inpatient to the outpatient settings.

Keywords: deep vein thrombosis, pulmonary embolism, anticoagulant, transition of care

Introduction
The number of adults with venous thromboembolism (VTE) in the US between 2002 

and 2006 was estimated to be 1 million individuals, and this estimate is expected to 

double by 2050.1 Furthermore, the Centers for Disease Control and Prevention reported 

that approximately 500,000 individuals in the US were hospitalized for VTE during 

the period 2007–2009.2 The VTE-related cost estimate for 2014 ranged from $7 billion 

to $10 billion based on 375,000–425,000 incident cases in the US.3 On a per-patient 

basis, 2014 annual incident costs were estimated at $12,000–$15,000.3

VTE treatment guidelines recommend anticoagulant therapy for 3 months fol-

lowing an acute event, with subsequent long-term or extended therapy depending on 

patient’s risk of recurrence.4 Other treatments include thrombolytics, the insertion of 
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an inferior vena cava filter (IVCF), or a procedure to remove 

the clot (thrombectomy/embolectomy). Anticoagulant treat-

ment options include the use of traditional oral and injectable 

therapies as well as the more recently developed direct oral 

anticoagulants (DOACs). Until 2009, vitamin K antagonists 

(VKAs) – primarily warfarin – were the only type of oral anti-

coagulant available. VKAs are effective in treating VTE, but 

they require frequent monitoring and have significant drug 

and food interactions. Indirect or injectable anticoagulants 

(IACs) include unfractionated heparin, low-molecular-weight 

heparin (LMWH; eg, enoxaparin), and fondaparinux. Cur-

rently, there are four DOAC therapies (dabigatran, rivaroxa-

ban, apixaban, and edoxaban) available in the US, and each 

has been shown to be noninferior to VKAs in the treatment 

of VTE.4–7 Because patients who are receiving DOAC thera-

pies do not need heparin bridging and frequent monitoring 

DOACs may allow stable patients with VTE to be treated at 

home earlier than with VKAs.

Irrespective of type of anticoagulant used, once the acute 

event is addressed in the inpatient (IP)/emergency depart-

ment (ED) setting, the condition is then managed in vari-

ous health care (outpatient [OP], home care, and long-term 

care) settings and by a number of specialty types.8 As such, 

successfully managing treatment of a VTE patient as care 

transitions between IP and OP settings can positively impact 

patient outcomes, as evidenced by a decrease in length of 

stay (LOS)9 and the likelihood of readmission.10 For VTE 

patients, successful transition of care relies on effective 

communication and coordination between clinicians and 

their patients/care takers, as well as patient adherence to 

the treatment regimen.11

The objectives of this review were to summarize the 

literature regarding the treatment of VTE with DOACs and 

VKAs in the IP and OP setting and to determine discharge 

location after patients leave the IP setting. Specifically, this 

review examines IP and OP treatment patterns, post-discharge 

location (eg, home, skilled nursing facility [SNF]), patient 

outcomes (eg, treatment adherence), and health care resource 

utilization (eg, hospital LOS) and costs (eg, direct, indirect) 

associated with VTE for patients who are transitioning from 

IP to OP settings.

Materials and methods
The literature review followed the PRISMA guidelines.12,13 

The databases that were searched were PubMed/MED-

LINE, EMBASE, and the Cochrane Library. The appendix 

contains the clinical and economic search strategies (Tables 

S1 and S2, respectively) that display the Medical Subject 

Heading (MeSH) terms and keywords used in the search of 

the PubMed/MEDLINE database. The clinical search was 

directed at identifying the studies that reported IP and OP 

treatment patterns and clinical outcomes associated with 

VTE, irrespective of the study design. Similarly, the economic 

search was directed at identifying the studies that reported 

VTE-associated IP and OP health care resource utilization 

and costs, irrespective of the study design. For simplicity and 

consistency, we will refer to the studies retrieved from the 

clinical search as “clinical studies” and will likewise refer to 

the studies retrieved from the economic search as “economic 

studies”. The systematic searches were supplemented by a 

manual review of bibliographies. Articles published in Eng-

lish that reported IP and post-discharge treatments for VTE 

published between January 1, 2011, and December 31, 2016, 

were included in the review. Studies were excluded during the 

abstract screening process if they were case studies, letters 

to the editor, editorials, commentaries, reviews, and studies 

that did not report patient outcomes (eg, study protocols) or 

studies that were conducted outside of the US.

Two reviewers independently screened the abstracts 

that were retrieved from the searches and also abstracted 

information for the final set of studies that were included 

in the review, using the same data abstraction form. During 

the abstraction process, the two reviewers also assessed the 

study methodology and reporting using the nonrandomized 

control trial (non-RCT) checklist from the National Institute 

for Health and Clinical Excellence (NICE)14 for the clinical 

studies and the 2013 version of the Consolidated Health Eco-

nomic Evaluation Reporting Standards (CHEERS)15 checklist 

for the economic studies. Any discrepancies between the two 

reviewers during the screening or abstraction process were 

resolved by consensus, and a third reviewer adjudicated 

unresolved disputes; the judgment of the third reviewer was 

considered final.

The four quality assessment categories from the NICE 

methodology that were used to assess the clinical studies 

included 1) selection bias, defined as systematic differences 

between the comparison groups; 2) performance bias, defined 

as systematic differences between the groups in the care 

provided, apart from the intervention under investigation; 

3) attrition bias, defined as systematic differences between 

the comparison groups with respect to loss of participants; 

and 4) detection bias, defined as bias in how outcomes are 

ascertained, diagnosed, or verified. The economic studies were 

assessed using the CHEERS checklist that has 24 items with 

two-thirds of the items directed at the reporting of study meth-

odology and with many items pertaining to economic models 
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rather than observational studies such as those included in 

this literature review. Consequently, model-related items that 

could not be assessed received a not applicable (NA) rating.

Results
Study selection and characteristics
The systematic searches of the PubMed/MEDLINE, 

EMBASE, and Cochrane Library databases retrieved 1,415 

abstracts from the clinical search and 139 abstracts from the 

economic search, of which 1,391 clinical and 114 economic 

studies were excluded with reasons. Figures 1 and 2 show 

the PRISMA flow diagrams that display the clinical and 

economic search and review process, respectively, and the 

reasons for study exclusion. After completing the screening 

process and a full-text review, 24 clinical and 25 economic 

studies were included in the literature review.

Figure 1 Clinical search results.
Abbreviations: Conf, conference; DVT, deep vein thrombosis; IP, inpatient; NOAC, new/novel oral anticoagulant; PE, pulmonary embolism; tx, treatment; VKA, vitamin K 
antagonist; VTE, venous thromboembolism; wo, without.

VTE clinical search

Records identified through database searches:
PubMed/MEDLINE, n=780; EMBASE, n=572; Cochrane, n=63

Total records
n=1,415

Reasons for exclusion
382 Case study
    9 Conf abstract wo data
  26 Duplicate
  13 Economic model study
  90 Letter, editorial, commentary
    4 Non-English
    6 Non-human
155 Not IP or post-discharge
248 Not NOAC or VKA tx
137 Not VTE, DVT, or PE
260 Not US
    2 Pediatric study
16 Practice or tx guideline
31 Review

  12 Study protocol wo data

Records excluded
n=1,391

Full-text articles and conf abstracts
assessed for eligibility

n=24

Studies included in the
systematic literature review

n=24

VTE economic search

Records identified through database searches:
PubMed/MEDLINE, n=62; EMBASE, n=72; Cochrane, n=5

Total records
n=139 Reasons for exclusion

4 Case study
3 Conf abstract wo data
6 Duplicate

12 Economic model study
29 Letter, editorial, commentary
5 Not IP or post-discharge

15 Not NOAC or VKA tx
1 Not VTE, DVT, or PE

26 Not US
4 Practice or tx guideline
8 Review
1 Study protocol wo data

Records excluded
n=114

Full-text articles and conf abstracts
assessed for eligibility

n=25

Studies included in the
systematic literature review

n=25

Figure 2 Economic search results.
Abbreviations: Conf, conference; DVT, deep vein thrombosis; IP, inpatient; NOAC, new/novel oral anticoagulant; PE, pulmonary embolism; tx, treatment; VKA, vitamin K 
antagonist; VTE, venous thromboembolism; wo, without.
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Table 1 displays the study characteristics for the 24 clini-

cal and 25 economic studies that were included in the review. 

Across all studies, the mean age reported ranged between 

47.0 and 69.2 years, and the percentage of patients who were 

male ranged between 33.8% and 61.5%. Less than 25% of all 

studies reported a discharge location. The lack of reporting 

on discharge location may be in part due to the finding that 

38 of the 49 studies (78.0%) were conducted retrospectively 

and 28 of these 38 studies (73.7%) used administrative claims 

data which is a data source that does not typically contain 

information about discharge location.

Table 2 displays the number of studies reporting IP and 

OP treatments and outcomes. A little more than two-thirds of 

the studies reported an IP treatment (n=34), and about half 

Table 1 Study characteristics

Characteristics All studies
(n=49)

Clinical studies
(n=24)

Economic studies
(n=25)

Patient demographics
Mean age (years), range 47.0–69.2 47.0–68.7 47.2–69.2
% Male, range 33.8–61.5 40.0–61.5 33.8–58.8
Populations reported, n (%)

VTE 13 (26.5) 4 (8.2) 9 (18.4)
DVT only 9 (18.4) 7 (14.3) 2 (4.1)
PE only 11 (22.4) 4 (8.2) 7 (14.3)
DVT+PE combination 14 (28.6) 9 (18.4) 5 (10.2)

VTE+atrial fibrillation 2 (4.1) – 2 (4.1)
Discharge location reported, n (%)

Studies reporting discharge 11 (22.4) 7 (29.2) 4 (16.0)
Home 6 (12.2) 5 (10.2) 1 (2.0)
Home or skilled nursing 3 (6.1) – 3 (6.1)
OP (nonspecified) 3 (6.1) 2 (4.1) 1 (2.0)
IP-only study 17 (34.7) 7 (14.3) 10 (20.4)
Not reported 21 (40.8) 10 (20.4) 11 (20.4)

Note:  Studies may report more than one type of discharge location.
Abbreviations: DVT, deep vein thrombosis; IP, inpatient; OP, outpatient; PE, pulmonary embolism; VTE, venous thromboembolism.

Table 2 Number of studies reporting treatments and outcomes

Characteristics All studies
(n=49)

Clinical studies
(n=24)

Economic studies
(n=25)

Treatments reported (n)
IP DOAC 27 14 13
IP VKA 25 13 12
IP IAC 22 12 10
IP treatment not reported 15 5 10
OP DOAC 13 8 5
OP VKA 16 11 5
OP IAC 9 5 4
OP treatment not reported 26 12 14
Reported both IP and OP treatment 11 8 3

Outcomes reported (n)
Hospital length of stay 25 11 14
Time to discharge 7 5 2
Readmission 12 5 7
Treatment response 8 8 –
Complications 17 8 9
Treatment discontinuation 4 4 –
Mortality 19 8 11
Treatment adherence 6 6 –
Health care resource utilization 22 12 10
Health care costs 28 3 25

Note: Studies may report more than one type of treatment and/or outcome.
Abbreviations: DOAC, direct oral anticoagulant; IAC, indirect or injectable anticoagulant; IP, inpatient; OP, outpatient; VKA, vitamin K antagonist.
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reported an OP treatment (n=23). Eleven of the 49 studies 

(22.4%) reported both an IP and an OP treatment. Of note, 

the study counts are not mutually exclusive, and the 11 stud-

ies that reported both IP and OP treatments are included in 

the counts of studies reporting either an IP or an OP treat-

ment separately. The most frequent IP treatments reported 

were DOACs (n=27), followed by VKAs (n=25), and then 

IACs (n=22). The most frequent OP treatments reported 

were VKAs (n=16; warfarin), followed by DOACs (n=13), 

and then IACs (n=9). The most frequent outcomes reported 

across the 49 studies included hospital LOS (n=25), health 

care resource utilization (n=22), mortality (n=19), compli-

cations (n=17), and costs (n=28). Of note, only 11 of the 49 

studies (22.4%) reported a discharge location, and none of 

the studies reported indirect costs.

Quality assessment of study methodology 
and reporting
Table 3 contains a “NICE Quality Assessment” column with 

the ratings of bias for each clinical study using the NICE 

methodology, and Table 4 contains a “CHEERS Quality 

Assessment Deficient Items” column with a listing of the 

deficient or missing checklist items for each economic study 

using the CHEERS checklist methodology.

NICE assessment
Because 21 of the 24 clinical studies had retrospective 

designs, performance and attrition bias for these studies 

could not be assessed. With respect to selection bias, five 

studies were rated as having a low risk, eight studies were 

rated as having an unclear risk, and 11 studies were rated as 

NA for selection bias. For the four studies that were rated 

for attrition bias, three studies had a low risk and one study 

had an unclear risk because of the lack of detail reported (ie, 

conference abstract). Finally, 23 studies were rated as having 

a low risk of detection bias, and one study was rated as NA 

for detection bias.

CHEERS assessment
Overall, most of the studies received a “Yes” for identify-

ing the study as an economic evaluation in the title and 

abstract (items 1–3); for providing a clear study objective 

and description of the population and setting (items 4 and 

5); for explaining the choice of outcomes (items 7, 8, and 

10); for a complete reporting of the results (items 18 and 

19), discussion, and limitations (item 22); and for reporting 

conflict of interest and sources of support (items 23 and 24). 

Only a handful of studies received a rating of “No” for the 

lack of reporting on various items, except for the discount 

rate item (item nine) where none of the 25 studies reported 

a discount rate.

Outcomes (clinical search)
Table 3 displays the study details and findings for the 24 

clinical studies that were included in the review following 

the search on clinical outcomes. Twenty-one studies had a 

retrospective design, one study was a prospective cohort 

study, and two studies identified patients retrospectively and 

then followed them prospectively.

Of the eight studies reporting both IP and OP treatments, 

seven reported both IP and OP DOAC use16–22 (rivaroxaban, 

dabigatran, and apixaban), five reported IP VKA use17–19,21,22 

(warfarin) and seven reported OP VKA use17–23 (warfarin), six 

reported IP IAC use,17,18,20–23 (enoxaparin and LMWH), and 

four reported OP IAC use17,18,21,22 (enoxaparin and LMWH).

Seventeen of the 24 studies (71.0%) did not report dis-

charge location, seven of which were IP-only studies. When 

examining IP and OP treatments, and post-discharge location, 

eight of the 24 studies reported both IP and OP treatments and 

three of these eight studies reported discharge to home.20–22 

Among the 16 studies that did not report both IP and OP 

treatments, four studies reported discharge location includ-

ing one study24 that reported that patients were discharged to 

either home or a SNF, one study25 that reported that patients 

were discharged to home, and two studies26,27 that reported 

that patients were discharged to an OP setting but did not 

provide further detail about the OP setting.

With respect to hospital LOS, 11 of the 24 studies 

reported LOS, and among this group of studies, five18,28–31 

reported shorter hospital LOS for patients who received 

rivaroxaban vs warfarin with mean LOS ranging from 1.8 to 

3.7 days for rivaroxaban and from 3.8 to 7 days for warfarin.

With respect to patient outcomes associated with IP and OP 

treatment, four studies reported both IP and OP treatment and 

treatment-related outcomes with two of the studies examin-

ing outcomes for patients discharged from the ED. Beam et 

al20 examined whether DVT and/or PE could be successfully 

treated at home with a DOAC (rivaroxaban) for patients dis-

charged from the ED. After 1 year of follow-up, none of the 

106 patients in the study had VTE recurrence or a major or 

clinically relevant bleeding event while on therapy; however, 

three patients had recurrent DVT after stopping therapy. The 

second study was conducted by Falconieri et al21 who examined 

the use of a transition of care program (facilitating anticoagula-

tion for safer transitions [FAST]) for treating patients with DVT 

who presented with an acute uncomplicated DVT in the ED.
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Stein et al25 assessed the prevalence of home treatment 

with DOACs for patients who had been hospitalized for an 

acute PE. They found that 13 of 746 (1.7%) patients with 

PE, who were not hypoxic, were stable enough for home 

treatment and that four of the 13 patients (30.8%) received 

post-discharge DOACs with the remaining nine patients 

(69.2%) receiving LMWH or warfarin. Finally, Desai et al18 

compared outcomes associated with rivaroxaban, warfarin, 

enoxaparin, or warfarin+enoxaparin for patients hospital-

ized for VTE and discharged (discharge location was not 

reported). Patients who were discharged on rivaroxaban had 

a significantly shorter hospital LOS when compared with 

warfarin (P<0.001), but not when compared with enoxaparin 

or warfarin+enoxaparin; also, in-hospital bleeding rates and 

6-month readmission rates were not significantly different 

across groups.

Outcomes (economic search)
Table 4 displays the study details and findings for the 25 

economic studies that were included in the review following 

the search on economic outcomes. Seventeen studies had a 

retrospective design, two studies had a case–control design, 

three studies were cost models, two studies were simulation 

models, and one study was a post hoc analysis of hospital 

LOS and cost data from the EINSTEIN clinical trial.

Only four economic studies reported a discharge location; 

three reported discharge to home or a SNF,32–34 and the fourth 

study35 reported that 38.0% of patients were discharged to 

home, but did not report the discharge location for the remain-

ing patients. Of the 21 economic studies that did not report a 

discharge location, 10 were IP-only studies. Only three of the 

25 economic studies reported both IP and OP treatments.35–37 

All three studies reported both IP and OP DOAC, and two 

of the studies35,37 reported IP and OP VKA (warfarin) with 

either enoxaparin or LMWH.

With respect to the health care resource utilization associ-

ated with the treatment for VTE, 14 studies reported hospital 

LOS, six studies reported readmission rates, and 10 studies 

reported on other types of health care resource utilization. 

Eight of the 14 studies that reported hospital LOS were IP-

only studies and did not report a post-discharge treatment 

or location. The hospital LOS for the eight IP-only studies 

ranged from a mean of 3.2 days for PE patients receiving 

rivaroxaban38,39 to a mean of 9.4 days for PE patients who 

received heparin plus an IVCF.40 For the six studies that were 

not IP-only,32–34,37,41,42 the hospital LOS ranged from a mean of 

0.2 days for VTE patients with clinically relevant nonmajor 

bleeding during the 1-year follow-up period (no treatment 

reported)42 to 8.4 days for patients with VTE recurrence at 1 

year who were receiving VKAs or IACs.41

The readmission rates for the six studies that reported 

readmission ranged from 1.5% within 2 months of an initial 

PE event,39 for patients receiving rivaroxaban, to 15.4% within 

a mean of 74 days from an initial VTE event,41 for patients 

receiving VKAs or IACs. Three of the remaining four stud-

ies had readmission rates ≤4%33,38,43 within a period of 2–3 

months following an initial event, and the final study37 had a 

readmission rate of 10.1% within 284 days of an initial VTE 

event for patients receiving DOACs, VKAs, or IACs. The other 

types of health care resource utilization that were reported 

included hospital and/or intensive care unit (ICU) stay,34,44,45 

OP and/or ED visits,41,42 treatment of additional thrombotic 

events,39,46 diagnostic procedures,43 time from admission to 

first treatment dose,32 and placement of an IVCF.40

With respect to direct and indirect costs associated with 

treatment for VTE, all 25 studies reported direct costs and 

none of the studies reported indirect costs. Ten studies were 

IP-only studies that focused on the cost of hospitalization. 

Five of the 10 studies38,39,44,46,47 found a shorter LOS and 

lower hospital costs for rivaroxaban vs parenterally bridged 

warfarin for treating PE or DVT, and a sixth study48 compared 

rivaroxaban to a standard of care and found no significant 

differences in hospital costs (study reported as a conference 

abstract). A seventh study49 found higher costs with dabiga-

tran vs warfarin when treating hospitalized VTE patients, 

and an eighth study40 found lower hospital costs for IVCF 

plus heparin vs heparin alone to treat a PE within 90 days of 

joint replacement surgery. The remaining two studies evalu-

ated hospital costs based on disease rather than treatment 

type and found the highest hospital costs in the first 3 days 

following an acute DVT ($1,594) or PE event ($1,735)45 or 

found that nursing cost ($5,102) was the largest component 

of mean total hospitalization costs of $8,764 for treating PE 

between 2003 and 2010.43

For the 15 economic studies that were not IP only, 10 

studies32,34-36,50-55 found significantly lower costs for various 

DOACs vs warfarin, and one study56 compared four DOACs 

(rivaroxaban, apixaban, dabigatran, and edoxaban) to placebo 

for extended treatment of VTE and found the lowest overall 

medical costs avoided was for dabigatran. The remaining 

four  studies33,37,41,42 did not compare costs based on the 

treatment.

Discussion
The objectives of this review were to summarize evidence on 

VTE treatment patterns in IP and OP settings and to deter-
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mine discharge location after patients leave the IP setting. 

This review further sought to examine patient outcomes, 

resource utilization, and costs associated with VTE patients 

transitioning from one setting to the next. We were able to 

determine that patients used DOACs, LMWH, and warfarin 

in IP and OP settings. However, given the data available, it 

was unclear whether patients continued using the therapies 

prescribed as they moved from one setting to the next or if 

they were switched to a different therapy after leaving the IP 

setting. In short, our ability to report on treatment patterns 

during the transition from IP to OP status was constrained by 

the fact that only eight clinical studies and three economic 

studies reported both IP and OP treatments.

It is encouraging to see that within IP and OP settings, phy-

sicians are prescribing according to the CHEST guidelines for 

antithrombotic therapy in VTE.4 Note that this simply means 

we are not seeing prescription of medication outside the class 

of “anticoagulant” or “antiplatelet,” but our observation does 

not speak to the manner in which antithrombotics are being 

prescribed. For example, for VTE without a cancer diagnosis, 

it is suggested that DOACs be prescribed over VKAs and 

LMWH; on the other hand, for VTE with a cancer diagnosis, 

LMWH is recommended over the other therapies. With respect 

to the CHEST guidelines, there are other recommendations 

that go into specific detail about which antithrombotic therapy 

to use for different VTE cases. However, it should be noted 

that our study was not directed at delving into those specific 

details. Our main concern was finding out which treatments 

patients received within IP and OP care settings, the locations 

to where patients were discharged, and what treatment regi-

men, if any, they received post-discharge.

As part of the objective, we wanted to look at patient 

discharge location following release from the IP setting, but 

only a limited number of studies reported on discharge loca-

tion. This could be explained by our finding that 78% of the 

identified studies were retrospective in nature and the major-

ity of these studies (73.7%) were based on administrative 

claims data, which do not typically include information about 

discharge location. For the 11 studies that reported discharge, 

nine reported discharge for the most part to the home and to 

a lesser extent, SNFs, and two studies reported discharge to a 

nonspecified location. What would be interesting to examine 

is whether discharge to home was further broken down by 

strategy for care – for example, use of caregiver or self-care. 

We say this because specific discharge location – home or 

SNF – and strategy for care generally inform how acute or 

severe the VTE episode may have been.57

With respect to patient outcomes, several studies in this 

literature review found that DOACs were associated with 

shorter hospital LOS and lower costs when compared with 

warfarin. When examining health care resource utilization, 

six economic studies reported readmission rates that ranged 

from 1.5% for patients receiving rivaroxaban to 15.4% for 

patients receiving a VKA or IAC. The more notable gaps 

in the literature include the finding that none of the studies 

reported indirect costs such as work productivity. More stud-

ies are needed that examine VTE treatments when patients 

are transitioning from IP to OP settings and their associated 

outcomes including work productivity. Of note, is a study 

conducted by Stein et al22 who examined the prevalence of 

using DOACs to treat patients with PE who were discharged 

from an emergency room to home and found that only four 

of the 13 patients with stable PE who were eligible to receive 

post-discharge DOACs actually received them. The authors 

did not report whether the decision to use a post-discharge 

DOAC was made by the clinician or may have been partly 

determined by the patient. The only study that surveyed 

patients about satisfaction with treatment and the process of 

transitioning care to an OP setting21 did not examine patient 

satisfaction based on specific treatments such as DOACs vs 

VKAs – most likely because of the small sample size (n=6). 

More studies are needed that examine a patient’s satisfac-

tion with the treatment received during transition from IP 

to OP settings.

All literature reviews are limited by publication bias with 

respect to the articles that are available at the time that a 

search is conducted. Also, the articles in this review are pub-

lished in English and publication constraints were placed on 

articles identified by the search with studies limited to those 

published 2011–2016. Also, 78.0% of all study designs were 

retrospective and 35.0% of all studies were IP only, which 

limits our ability to make statements about VTE treatment 

patterns as patients transition from IP to OP settings or what 

the post-discharge locations were.

Conclusion
Only a small number of studies were found that reported and/

or characterized IP and OP treatments for VTE, discharge 

location, and outcomes. For the studies that did report this 

information, DOACs were associated with shorter LOS, lower 

costs, and better patient outcomes (eg, VTE recurrence) vs 

VKAs; however, one study reported that DOACs are not 

being utilized for eligible patients with stable VTE who are 

discharged to home. Although a small number of transition 

of care studies were found in this review that reported both 

IP and OP treatments and discharge location, the informa-

tion contained in these studies may identify opportunities 

to improve the management of VTE through coordination 
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of treatment and care or may help inform decisions about 

VTE patients as they transition from inpatient or ED to 

post-discharge care.
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Supplementary materials
Search strategies
Each search focused on articles that addressed inpatient (IP) 

and outpatient (OP) direct oral anticoagulant (DOAC) and 

vitamin K antagonist (VKA) treatment patterns for patients 

with venous thromboembolism (VTE) and was restricted 

to papers published in English since January 1, 2011. The 

PubMed/MEDLINE strategies appear in Tables S1 and S2, 

along with the number of abstracts retrieved.

Table S1 MEDLINE clinical search strategy – conducted December 1, 2016

Step Search terms Abstracts

1 Search ((“Venous Thromboembolism”[Majr]) OR “Pulmonary Embolism”[Majr]) OR “Venous 
Thrombosis”[Majr]

63,522

2 Search (venous thromboemboli*[Title] OR vte[Title] OR venous thrombosis[Title] OR venous 
thromboses[Title] OR pulmonary thromboembolism*[Title] OR pulmonary embolism*[Title] OR deep 
venous thrombosis[Title] OR deep vein thrombosis[Title] OR deep vein thromboses[Title] OR deep venous 
thromboses[Title] OR dvt[Title])
Note: Steps 1 and 2 are keyword terms and Mesh indexing terms that are specific to the indications of 
interest.

36,211

3 Search #1 OR #2 69,728
4 Search clinical outcome*[Title/Abstract] OR Tx outcome*[Title/Abstract] OR discharge*[Title/Abstract] OR 

practice pattern*[Title/Abstract] OR Tx pattern*[Title/Abstract] OR patient management[Title/Abstract] OR 
long-term management[Title/Abstract] OR long-term Tx*[Title/Abstract] OR extended Tx[Title/Abstract] 
OR long-term care[Title/Abstract] OR extended care[Title/Abstract] OR outpatient*[Title/Abstract] OR 
IP*[Title/Abstract] OR home health care[Title/Abstract] OR home self-care[Title/Abstract] OR switch*[Title/
Abstract] OR transition*[Title/Abstract] OR nursing home*[Title/Abstract] OR rehabilitation[Title/Abstract]

1,121,187

5 Search (((((“Tx Outcome”[Mesh]) OR “Practice Patterns, Physicians’”[Mesh]) OR “Patient Discharge”[Mesh]) 
OR “Long-Term Care”[Mesh]) OR “IPs”[Mesh]) OR “Ambulatory Care”[Mesh]
Note: Steps 4 and 5 outline key terminology and Mesh terms that are specific to the concept of Tx patterns 
for IP and discharged patients.

914,978

6 Search #4 OR #5 1,871,693
7 Search #3 AND #6 10,207
8 Search dabigatran[Title/Abstract] OR rivaroxaban[Title/Abstract] OR apixaban[Title/Abstract] OR 

edoxaban[Title/Abstract] OR NOAC[Title/Abstract] OR anticoagulant*[Title/Abstract] OR VKA[Title/
Abstract] OR vitamin K antagonist*[Title/Abstract] OR warfarin[Title/Abstract]

66,882

9 Search “Anticoagulants/therapeutic use”[Mesh]
Note: Steps 8 and 9 are used to focus results to the drugs of interest.

50,512

10 Search #8 OR #9 94,383
11 Search #7 AND #10 4,010
12 Search prophylactic[Title] OR prophylaxis[Title] OR prevent*[Title] OR thromboprophyla*[Title]

Note: Step 12 is included to eliminate articles that are primarily focused on prophylactic Tx.
289,300

13 Search #11 NOT #12 3,050
14 Search #13 NOT: Comment; Editorial; Letter; Meta-Analysis; Review 2,179
15 Search #14 Filters: Publication date from 2011/01/01 to 2016/12/31; English 790

www.dovepress.com
www.dovepress.com
www.dovepress.com


ClinicoEconomics and Outcomes Research 2019:11 submit your manuscript | www.dovepress.com

Dovepress 
49

Dovepress VTE treatment patterns

ClinicoEconomics and Outcomes Research

Publish your work in this journal

Submit your manuscript here: https://www.dovepress.com/clinicoeconomics-and-outcomes-research-journal

ClinicoEconomics and Outcomes Research is an international, peer-
reviewed open-access journal focusing on health technology assess-
ment, pharmacoeconomics and outcomes research in the areas of  
diagnosis, medical devices, and clinical, surgical and pharmacological 
intervention. The economic impact of health policy and health systems  

organization also constitute important areas of coverage. The manu-
script management system is completely online and includes a very 
quick and fair peer-review system, which is all easy to use. Visit 
http://www.dovepress.com/testimonials.php to read real quotes from 
published authors.

Dovepress

Table S2 MEDLINE economic search strategy – conducted December 1, 2016

Step Search terms Abstracts

1 Search ((“Venous Thromboembolism”[Majr]) OR “Pulmonary Embolism”[Majr]) OR “Venous 
Thrombosis”[Majr]

63,522

2 Search (venous thromboemboli*[Title] OR vte[Title] OR venous thrombosis[Title] OR venous 
thromboses[Title] OR pulmonary thromboembolism*[Title] OR pulmonary embolism*[Title] OR deep 
venous thrombosis[Title] OR deep vein thrombosis[Title] OR deep vein thromboses[Title] OR deep 
venous thromboses[Title] OR dvt[Title])
Note: Steps 1 and 2 are keyword terms and Mesh indexing terms that are specific to the indications of 
interest.

36,211

3 Search #1 OR #2 69,728
4 Search dabigatran[Title/Abstract] OR rivaroxaban[Title/Abstract] OR apixaban[Title/Abstract] OR 

edoxaban[Title/Abstract] OR NOAC[Title/Abstract] OR anticoagulant*[Title/Abstract] OR VKA[Title/
Abstract] OR vitamin K antagonist*[Title/Abstract] OR warfarin[Title/Abstract]

66,882

5 Search “Anticoagulants/therapeutic use”[Mesh] 50,512
6 Search #4 OR #5 94,383
7 Search #3 AND #6 13,720
8 Search economic*[Title/Abstract] OR cost[Title/Abstract] OR costly[Title/Abstract] OR costs[Title/

Abstract] OR price*[Title/Abstract] OR reimburs*[Title/Abstract] OR health resource utili*[Title/
Abstract] OR resource utili*[Title/Abstract] OR resource use*[Title/Abstract] OR claim*[Title/Abstract]

680,024

9 Search “Economics”[Mesh]) OR “Health Care Costs”[Mesh] OR “Drug Utilization”[Mesh] OR “Health 
Resources/utilization”[Mesh]
Note: Specific keywords and Mesh terminology in Steps 8 and 9 are incorporated to focus the results to 
economic areas of interest.

550,224

10 Search #8 OR #9 1,045,295
11 Search #7 AND #10 925
12 Search prophylactic[Title] OR prophylaxis[Title] OR prevent*[Title] OR thromboprophyla*[Title] 289,300
13 Search #11 NOT #12 558
14 Search #13 NOT: Comment; Editorial; Letter; Meta-Analysis; Review 339
15 Search #14 Filters: Publication date from 2011/01/01 to 2016/12/31; English 116
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