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Abstract

Direct oral anticoagulants (DOAC) are first line treatment for pulmonary embolism (PE). Treatment of acute PE is traditionally
hospital based and associated with high costs. The aims of this study were to evaluate potential cost savings with outpatient
DOAC treatment compared to inpatient DOAC treatment in patients with low risk PE. A retrospective study in patients with
DOAC treated low risk PE (simplified pulmonary severity index [sPESI] < I) admitted to 8 hospitals during 2013-2015. Health
care costs were compared in 223(44%) patients treated as outpatients and 287(56%) treated in hospital. Total cost per patient
was 8293 EUR in the inpatient group, and 2176 EUR in the outpatient group (p < 0.001). Total costs for inpatients were higher
(p < 0.001) compared to outpatients in both subgroups with sPESI 0 and |. In multivariate analysis, type of treatment (in- or
outpatient, p = < 0.001) and sPESI group (0 or |, p = < 0.001) were associated with total cost below or above median, whereas
age (p = 0.565) and gender (p = 0.177) was not. Adherence to guidelines recommending outpatient treatment with DOAC in
patients with low risk PE enables significant savings.
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During recent years direct oral anticoagulants (DOAC) with
a favorable risk profile have been introduced as an alternative
to warfarin for VTE treament,ls'21 and are now considered as
first line treatment of PE.® As the need for monintoring of
DOAC treatment is less than for warfarin,?*? outpatient treat-
ment of VTE is potentially facilitated by DOAC use. We have
recently demonstrated that selected low-risk PE patients in our
institution could be safely treated with DOAC on an outpatient
basis.”

Background

Venous thromboembolism (VTE), including deep vein throm-
bosis (DVT) and pulmonary embolism (PE) affects 5% of the
population during a lifetime.! PE is associated with a wide
prognostic spectrum, ranging from prompt resolution to sudden
death.?

Anticoagulant (AC) therapy of acute PE'™ has traditionally
been hospital based, with a mean hospital stay of 6 days.” Out-
patient treatment of PE was suggested already in the 1990s,°
however, and outpatient treatment is recommended for selected
low-risk patients in both European’ and American® guidelines.
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In spite of the facts that different eligibility criteria for identi-
fication of low-risk patients suitable for outpatient treatment
have been evaluated in prospective and retrospective studies,”!!
a recent prospective study has documented the safety of this
approach,'? and another randomized study is ongoing,'® the
proportion of patients selected for outpatient treatment is still
low in most industrialized countries.'*

2 Department of Vascular Diseases, Skine University Hospital, Malmé, Sweden
3Health Technology Assesment Skine, Skine University Hospital, Lund,
Sweden.

Corresponding Author:

Raein Ghazvinian, Department of Vascular Diseases, Skane University Hospital,
Ruth Lundskogs Gata 10, S-205 02 Malmé, Sweden.

Email: raein.ghazvinian@skane.se

@ ® @ Creative Commons Non Commercial CC BY-NC: This article is distributed under the terms of the Creative Commons

Attribution-NonCommercial 4.0 License (https://creativecommons.org/licenses/by-nc/4.0/) which permits non-commercial use,
reproduction and distribution of the work without further permission provided the original work is attributed as specified on the SAGE and Open Access

pages (https://us.sagepub.com/en-us/nam/open-access-at-sage).


https://orcid.org/0000-0002-9363-0428
https://orcid.org/0000-0002-9363-0428
https://orcid.org/0000-0003-0865-0000
https://orcid.org/0000-0003-0865-0000
mailto:raein.ghazvinian@skane.se
https://sagepub.com/journals-permissions
https://doi.org/10.1177/1076029620937352
http://journals.sagepub.com/home/cat
https://creativecommons.org/licenses/by-nc/4.0/
https://us.sagepub.com/en-us/nam/open-access-at-sage

Clinical and Applied Thrombosis/Hemostasis

1. Clinical Variables

Atfected genersl condibon
Bloodpressure <100 mmtg/ pubse =110
bpm

Oxygen saturation «33%
Cardiopulmonary drscese

2. PE distribution

Inpatient treatment

Puimonary trunc/main pulmonary srery
Lungscintigraphy =30% obstruction

Consider outpatient
treatment

3, Safety aspects

Right ventriculer strain
Bleeding tendency

Socal feilure

Obwious comphance problem

Figure I. Selection criteria for outpatient treatment of low-risk patients with pulmonary embolism (PE) at the 8 study hospitals in in Swedens

southernmost health care region.>

In the United States PE is estimated to cause annual costs
ranging from 8.5 to 19.8 billion US dollars (USD).>* Dasta et al
reported that the daily cost for inpatient PE treatment started at
2034 USD and was highest during the first 3 days, and that the
total mean daily cost for inpatient care of PE was 1735 USD.*

Recently presented data indicate that outpatient treatment of
low-risk PE (LRPE) is associated with potential savings,26’27
however, the economic burden incurred by PE is lower in
patients with short length of stay (LOS). Furthermore, PE
patients with short LOS also run a noticeable lower risk for
hospital acquired conditions.*®

The aim of this study was to evaluate whether outpatient
DOAC treatment of patients with low risk PE is associated with
cost savings compared to treatment in hospital.

Methods

We performed a retrospective multicenter cohort study in con-
secutive patients diagnosed with acute PE in the emergency
departments (ED) of all 8 hospitals in Swedens southernmost
health care region (1.3 million inhabitants) in 2013-2015, a
period during which DOAC were gradually replacing warfarin
as first line PE treatment. Patient data were extracted from the
Swedish quality register for anticoagulation AuriculA,?’ from
digital patient files, and from imaging databases.

For selection of PE patients suitable for outpatient treatment,
the 8 hospitals in the region use a flow chart with pragmatic
Criteria for Guiding Outpatient treatment (CGO, Figure 1°°). Out-
patients (ED stay < 24 h) were offered an appointment or tele-
phone appointment with a nurse in a vascular unit within 24 to

72 hours, and both outpatients and hospitalized patients were
offered an appointment with a vascular physician within
4-6 weeks after diagnosis (Figure 2). A previous study has docu-
mented that outpatient treatment based on the CGO-algorithm is
safe and effective, although 48% of the patients were high risk PE
patients according to the most validated risk stratification tool
(Simplified Pulmonary Embolism Severity Index, sPESI > 1).%°

As factors such as compliance problems and social condi-
tions might affect decisions on hospitalization, we restricted
our comparison of out- and inpatients to low risk PE patients
with sPESI 0 and 1.

Digital patient files revealed that 223 (48%) of the 510 low
risk (sPESI < 1) PE patients had been selected for outpatient
DOAC-treatment (Figure 2), i.e. The treatment had been
started already during an ED visit not exceeding 24 hours,>
whereas the remaining 287 (52%) patients had been treated on
a hospital basis.

Symptoms and signs at presentation were retrospectively
retreived from files and imaging databases, and the sPESI risk
stratification score®>>! was calculated. Furthermore, we retro-
spectively assessed all other hospitalizations and scheduled and
unscheduled health care appointments from 6 months before to
6 months after the acute PE episode, together with mortality,
recurrent VTE episodes, and bleeding complications.

Assessment of Costs for Health Care é6-Months
Pre and Post Diagnosis

Cost data were obtained from the central economic unit of the
administrative body of our Health Care Region, and are those
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Figure 2. Flow chart depicting treatment and follow-up of 510 patients diagnosed with low risk (simplified pulmonary embolism severity score
[sPESI] scores 0-1) PE in the emergency departments of the 8 hospitals in Swedens southernmost healthcare region treated with direct oral
anticoagulants (DOAC) during 2013-2015. DOAC treated PE patients with sPESI >| (n = 371) are excluded.

debited to an insurance company or an external region. The
figures in SEK were converted to EUR (1 EUR = 9.3 SEK,
currency year 2018). The daily cost for hospitalization is
554 EUR based on the average cost for room and staff, ima-
ging, laboratory tests, and medication. We also inlcluded costs
for outpatient visits to physicians (175 EUR) and nurses
(131 EUR), both during the 6 months preceding hospitalization
for PE and during the 6 months after discharge. As the costs for
the initial ED visit (435 EUR) and CT-examination (255 EUR)
were the same in both groups, these figures were not included
in the calculations. Costs for telephone appointments are not
debited in our region.

Data Analysis

We performed a descriptive analysis with comparison of the
in- and outpatient subgroups by Mann-Whitney tests. Results

were also evaluated separately in subgroups with sPESI 0 and
1. Results are expressed as n (%), mean + standard deviation
(SD), or median and interquartile range (IQR) as indicated.
Multivariate analysis was conducted to identify baseline vari-
ables significantly associated with a total cost below or above
median for this variable. Analyses were performed using SPSS
for Windows, version 25.0 (SPSS Inc, Chicago, IL).

Ethical Considerations and Permission

Ethical permission was obtained from the Ethics Committee in
Lund, Sweden (dnr 2015/143).

Results

Among the 223 outpatients, 97 (43%) patients had sPESI score
0 and 126 (57%) sPESI score 1. Age (p = < 0.001), but not
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gender distribution (p = 0.806) differed significantly between
out- and inpatients (Table 1).

Costs in Eur per patient for hospital stay and outpatient
visits during the 6 month before and after diagnosis of PE.
N (%), mean (SD) or median (IQR). Los = Length of Stay.

Inpatients had a mean stay of 7.4 days for the index PE,
incurring a cost of 4100 EUR. Inpatients also spent more days
in hospital both during the 6 months before and after the acute
PE episode, however, leading to cost differences between
groups (1330 EUR in inpatients versus 720 EUR in outpatients
[p = < 0.001] before the index PE and 1939 EUR versus
720 EUR [p = < 0.001] after the index PE).

The costs for outpatient health care visits during the 6 months
before and 6 months after the index PE episode were also higher
in the inpatient group, contributing to a significantly higher total
cost in the inpatient group compared to PE patients treated on an
out of hospital basis, 8293 EUR vs 2176 EUR (p =< 0.001). In
multivariate analysis, type of treatment (in- or outpatient,
p =<0.001) and sPESI group (0 or 1, p = <0.001) were both
significantly associated with a total cost below or above median,
whereas age (p = 0.565) or gender (p = 0.177) were not (Table
2).

No mortality, reccurent VTE, or major bleeding episodes
were observed during 6 months of follow-up in either group.

SPESI 0

Among the 238 patients with sPESI 0, 112 (47%) patients were
hospitalized and 126 (53%) were treated as outpatients. Inpa-
tients were significantly older (p = 0.007), whereas gender
distribution did not differ between groups (p = 0.976, Table 1).

Inpatients had a mean stay of 7 days in hospital for the index
PE incurring a cost of 3933 EUR, whereas health care costs
6 months before or after the acute PE episode did not differ
significantly between in- and outpatients (Table 1).

Total cost in the inpatient group was higher compared to for
outpatients, (6503 EUR versus 1957 EUR, p = < 0.001).

SPESI |

Among the 272 patients with SPESI 1, 175 (64%) patients were
treated as inpatients and 97 (36%) as outpatients. No significant
differences in age (p = 0.011) or gender distribution
(p = 0.652) were noted betweent out- and inpatients (Table 1).

Inpatients had a mean stay of 7.6 days, incurring costs of
4210 EUR and also higher number of hospital days 6 months
after the acute PE episode (Table 1).

No significant cost differences were observed for health
care 6 months before the acute PE episode (1717 EUR and
776 EUR, p = 0.368), whereas costs both 6 months after the
index PE (2493 EUR versus 886 EUR, p = 0.002) and total
costs (9440 EUR versus 2922 EUR, p = < 0.001) were higher
the inpatient group

Discussion

The numbers of hospitalized patients with PE, the third most
common acute cardiovascular disease after myocardial infarc-
tion and stroke?® are increasing, as well as treatment costs.”®
Traditionally, patients with PE are treated in hospital with a
mean LOS of 6 days.” As hospitalization is a major driver of
total cost, any reduction in the number of inpatient days may
translate into important cost savings.>

In our retrospective study comparing costs in low-risk
(sPESI < 1) hospitalized PE patients with costs in outpatients,
total costs for the outpatient group were 6117 EUR lower than
for the inpatient group. By definition, this was mainly driven by
the difference in the cost for hospital stay caused by the index
acute episode of PE, but inpatients also spent slightly more
time in hospital before and after the acute PE. This difference
was probably due to the increased prevalence of comorbidities
in hospitalized patients.

As 30-day survival after PE with or without DVT might be
as low as 59%,26’32 risk stratification tools such as sPESI*! or
Hestia critera'® are crucial® to guide decisions on treatment
modality. Selection for outpatient treatment with DOAC treat-
ment by using the CGO-criteria (Figure 1) was safe and effi-
cient and associated with significant savings without mortality,
reccurent VTE, or major bleeding. Importantly, these results
were demonstrated in a population in which a majority had
sPESI 1, a group for which many guidelines recommend
against outpatient treatment. In this context, it is of interest that
the CGO-criteria recommends evaluations of safety aspects not
included in the sPESI classification before the decision on in-
or outpatient treatment.

Furthermore, as both the in- or outpatient treatment variable
and the sPESI group variable were associated with costs in
multivariate analysis, it was of special interest to evaluate
SPESI groups 0 and 1 separately documenting cost savings with
outpatient treatment in both groups.>® Our study therefore cor-
roborates the results of Dasta et al,>> showing that LOS is a
major cost driver in PE and that any reduction in LOS may
translate into relatively important cost savings.

As DOAC have a more predictable dose response than war-
farin and allow fixed dosage without need for routine labora-
tory monitoring, DOAC treatment in itself might potentially
lead to shorter hospitalization. Dobesh recently reported that
such advantages could reduce the costs for the health care
system by potentially preventing recurrent VTE and its com-
plications.*® To determine whether prolonged LOS is always
caused by complications, or in itself might lead to complica-
tions is not always easy, however.

Wang et al*® recently presented data from 1918 patients with
LRPE, whereof 688 had a short LOS, defined as <2 days. They
reported that patients with short LOS had both fewer hospital
acquired conditions and less occurrence of pneumonia.
Furthermore, costs in patients with short (<2 days) and longer
LOS total were 9056 and 12544 USD, respectively, implying
that LRPE patients with short LOS had a better net clinical
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Table 2. Multivariate Analysis of Factors Influencing Whether Total
Treatment Cost Was Above or Below Median in Patients With
Pulmonary Embolism (PE) and Simplified Pulmonary Embolism Score
Index (s-PESI) 0 and | Treated With Direct Acting Oral Anticoagu-
lants as Outpatients or Inpatients During 2013-2015.

B P-value OR 95% ClI
Age 0.004 0565 1.004 0.990-1.018
sPESI 0 or | -0.768 <0.001 0464 0.301-0.715
Gender -0283  0.177 0.753 0.499 -1.136
In or outpatient treatment  2.180 <0.001 8.842 5.793-13.496

outcome at a lower cost than matched LRPE patients with long
LOS.*

Among our patients selected for either out- or inpatient
treatment, total costs were 2176 EUR and 8293 EUR, respec-
tively. When comparing these figures with those previously
published,?®** it should be kept in mind that our patients had
a higher mean age and a more balanced gender distribution
compared to patients in previous studies.”® Furthermore, as
sPESI scores were not presented by Wang et al,?® and as some
of their patients underwent thrombolysis or placement of infer-
ior vena caval filters, one might suspect that these patients had
a more complicated course of PE than ours. Furthermore, there
were no recurrent VTE or major haemorrhages in our study
whereas Wang and colleagues reported 14 recurent DVTs and
5 bleeding episodes.

In the study by Dasta et al> mean LOS was 5.4 days, mean age
of PE patients was 60 years, and gender distribution was equal.
Both LOS and mean age in their study were thus slightly lower
than in our study, whereas gender distribution was comparable.
The mean daily cost per patient reported by Dasta was 1735 USD,
whereof room and board accounted for 38% to 59% of the total,
the main cost driver in our study as well. Mean total hospitaliza-
tion cost per patient in Dastas study was 11486 USD, which of
course was higher compared to outpatients (0 EUR), but also
compared to hospitalized patients (7369 EUR) in our study.

No data regarding mortality, reccurent VTE and other com-
plications were reported by Dasta and co-workers, but in con-
trast to our group of patients with sPESI scores <1, 24% of
their patients®> underwent intensive care for their acute PE. The
mean total hospitalization cost for patients in this subgroup was
19901 USD, whereof surgery and supplies accounted for
1576 USD. No such costs were incurred in our study, as our
patients had a sPESI score <1, and did not require intensive
care facilities or surgical treatment.

The use of LMH injections during institution of warfarin
treatment is associated with prolonged hospital stay.>> As this
is not necessary for treatment with rivaroxaban or apixaban,
use of these DOAC might potentially have further beneficial
effects on costs. Coleman et al*® showed that rivaroxaban use
was associated with a 1.36-day shorter LOS and 2304 USD
reduction in total costs compared to parenteral bridging during
institution of warfarin. Furthermore, this cost reduction was
achieved without increasing the short-term risk of readmission
for VTE or major bleeding.

125

Similarly, Bookhart and colleagues®’ evaluated the impact
of rivaroxaban on LOS among 321 hospitalized acute PE
patients recruited into EINSTEIN PE in North America. In
these patients, rivaroxaban use resulted in a 1.7-day mean
reduction in LOS compared with enoxaparin and vitamin K
antagonists, enabling a reduction of total hospital costs of
3000 USD per patient. As the use of risk stratification tools
such as sPESI or Hestia criteria was not reported and patient
ages were slightly lower than in our study, however, their
results cannot be directly compared to ours.>’

Bookhart and collegues also highlighted that the data they
used were obtained before rivaroxaban was widely used, and its
efficacy fully understood.>”

Our patients were studied between 2013 and 2015, when
DOAC were gradually introduced in Sweden. Lack of famil-
iarity with these new agents and hesitation to follow the out-
patient algorithm®® might therefore have resulted in
unnecessary long LOS, reducing potential cost savings in this
study. As DOAC are now generally accepted as first line PE
treatment,””® potential savings might now be even greater.
Coleman et al estimated that up to 50% of PE patients can be
treated safely in an outpatient setting,*® and Peacock and col-
leagues subsequently”’ documented total savings of 2496 USD
per patient with rivaroxaban treatment and early discharge of
LRPE patients identified using Hestia criteria.'® Mean age in
their patients was nearly 20 years lower than in our study,
however.

Study Limitations

Our study is retrospective, not fully matched in terms of other
comorbidities, and the selection of patients for in- and outpa-
tient treatment was based upon clinical judgement guided by
regional criteria®® and not randomized. It is also important that
our results should not be applied to other health care organiza-
tions. Furthermore, patients were not assessed after 6 months
concerning long-term complications such as chronic throm-
boembolic pulmonary hypertension, a condition associated
with high costs.®’ As this condition rarely occurs in patients
with LRPE, however, this is probably not an important study
limitation. Another potentially important limitation, however,
is the fact that we did not have the possibility to assess whether
the number of sick-leave days or potential outpatient visits out
of hospital differed between groups.

In previous studies,>® outpatient visits were most frequently
with internists, family physicians, or pulmonologists, whereas
in our vascular unit outpatients are offered a nurse appointment
within 72 hours and an appointment with an angiologist within
4-6 weeks (Figure 2). Whether this approach leads to decreased
risk for VTE reccurence, better compliance, and increased
cost-effecitivity remains to be investigated.

Conclusion

Calculations of costs incurred by PE in different medical sys-
tems cannot be directly compared, but there seems to be a
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strong correlation between the economic burden of PE and
LOS. Outpatient PE treatment with DOAC after careful selec-
tion of PE patients with validated risk stratification tools and
comorbidities taken into account therefore seems to be a pro-
mising strategy to decrease the economic burden to society
caused by this disease.
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