STUDY ON THE ATTRIBUTABLE COSTS OF
VENOUS THROMBOEMBOLISM AND BLEEDINGS IN DENMARK

– comparison of the difference-in-difference and the difference-in-actual costs methods
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Introduction

Results

Venous thromboembolism (VTE) –
covering pulmonary embolism (PE) and
deep vein thrombosis (DVT) – is the
third most common cause of vascular
death, after acute coronary syndrome
and stroke, with 1-2 deaths per 1,000
persons-years.1 A VTE event is typically
treated with anticoagulation therapy for
3-12
months.
Treatment
with
anticoagulants is, however, associated
with an increased risk of bleeding. To
date, however, no detailed populationbased register studies on the healthcare
and societal costs of VTE and major
bleeding events have been published.

Figure 1: Flow chart of study populations

The first incident year societal event
costs of VTE were €12,915 using the
DiD-method and €22,128 using the
DiAC method. For major bleedings the
first-year event costs were €9,376 using
the DiD method and €24,423 using the
DiAC method (Table 1 and 2). Similar
differences - at lower levels - were seen
in year 2 and 3. For both DiD and DiAC
methods the costs of VTE and major
bleedings were found to be significantly
higher than for controls. Split into
bleeding types, intracranial bleedings
were nearly twice as costly as average
major bleedings, whereas the costs of
other bleedings amounted to only 60%
of the costs of average major bleedings.

Objective
The overall goal was to estimate the
event costs of VTE episodes in
Denmark, as well as the event costs of
VTE-patients having major bleedings
(intracranial, gastrointestinal and other).
Secondly, two approaches to estimate
the attributable event costs were
compared and discussed - the
difference-in-difference (DiD) method
and
the
difference-in-actual-costs
(DiAC) method.

Production loss constituted the largest
share of societal costs for both VTE and
bleedings - the largest share of the total
costs was found using the DiAC
method.

Methods
The study was designed as a historical
study utilizing the Danish national
registries. Using propensity score
matching all Danish incident patients
(2004-2016) with VTE (deep vein
thrombosis; ICD-10: DI801-DI803 or
pulmonary embolisms; ICD-10: DI26)
were compared with four controls
without VTE. Furthermore, VTE patients
with a major bleeding event within three
years after diagnosis were compared
with four non-bleeding VTE controls (all
controls are propensity matched). Event
costs includes primary care, outpatient
setting,
admission,
prescription
medicine, home care, and lost
production.
There were different methods to
calculate attributable event costs of VTE
and major bleedings and the present
study examined by two of them. The
DiD-method
calculated
attributable
costs by first adjusting patients’ level of
costs before incidence. Secondly, the
general level and development in costs
was adjusted by deducting the average
total costs of controls. The DiAC method
only adjusted for the level and
development in costs by deducting the
average total costs of controls.
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The VTE-population covered 74,137
patients from 2004-2016 with 53%
women on average 63 years of age at
the time of diagnosis, compared with
296,548 matched controls. The major
bleeding population consisted of 4,887
VTE-patients and 19,413 matched VTE
patients without bleedings (Figure 1).

Conclusions
Table 1. Attributable event costs of venous
thromboembolism (VTE-pts. compared with
controls) – DiD- versus DiAC-methods,
Euro (2016-prices)
Difference-in-difference method
Primary
sector

Year 1
Year 2
Year 3

195*
50*
40*

Outpatient

Hospital

1,692*
386*
223*

650*
-149*
-168*

Medicine

Production
loss

Home care

1,027*
489*
438*

4,869*
2,377*
2,212*

258*
195*
205*

Production
loss

Home care

Grand
total

12,915
2,377
1,709

Difference-in-actual-costs method
Primary
sector

Year 1
Year 2
Year 3

295*
154*
145*

Outpatient

Hospital

Medicine

2,503*
915*
599*

6,896*
583*
116*

1,601*
1,080*
1,006*

10,470*
7,921*
7,653*

362*
248*
145*

Grand
total

22,128
10,902
9,750

Table note: * Significant difference in actual costs between cases and controls.

Table 2. Attributable event costs of
Major Bleedings (VTE-pts. with bleedings
compared with VTE-pts. without bleedings)
– DiD- versus DiAC-methods, Euro
(2016-prices)
Difference-in-difference method
Primary
sector

Year 1
Year 2
Year 3

34*
35*
35

Outpatient

Hospital

1,116*
599*
528*

5,357*
-585
-465

Medicine

91
50
-51

Production
loss

Home care

Grand
total

2,486*
972
1,521

292*
289*
343*

9,376
1,360
1,910

Difference-in-actual-costs method
Primary
sector

Year 1
Year 2
Year 3

165*
186*
200*

Outpatient

1,163*
300
34

Hospital

8,361*
1,866*
1,756*

Medicine

755*
711*
520*

Production
loss

Home care

13,425*
11,769*
12,182*

Table note: * Significant difference in actual costs between cases and controls.

555*
504*
498*

Grand
total

24,423
15,336
15,191

Independent on method used to
calculate the attributable event costs,
the societal event costs of VTE as well
as the societal event costs of major
bleedings in the first three years after
VTE-diagnosis were substantial.
Comparing the two methods of
calculation the DiD method lead to
more conservative results compared
with the DiAC method. However, for
patient cohorts with severe disease
before diagnosis or disease that
progresses prior to diagnosis the DiD
method though compared with DiAC
method may be too conservative in
adjusting patients’ level of costs before
the incidence.
Part of the present analysis was
recently published in the European
Heart Journal - Quality of Care and
Clinical Outcomes.2
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