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Introduction

Venous thromboembolism (VTE) - manifesting as deep vein thrombosis
(DVT) or pulmonary embolism (PE) - is a severe complication in the
general population and in patients undergoing major orthopaedic
surgery (MOS), and is therefore a major economic burden on the
healthcare system

In the EU population, the incidence of DVT was 14.8 per 10,000 per year
and the incidence of PE was 9.5 per 10,000 per year’

The estimated total number of symptomatic VTE events per year within
six European countries are shown in Figure 1'

For fatal VTE events, 7% were diagnosed antemortem, 34% were
sudden fatal PE and 59% were caused by an undiagnosed PE (Figure 2).
The lack of routinely performed post-mortem examinations means that
many fatal PE remain unrecognized, leading to an underestimation of
their incidence’

Almost three-quarters of all VTE-related deaths are from
hospital-acquired VTE!

The incidence of DVT in patients undergoing MOS without
thromboprophylaxis was estimated as 40-60%?2

Despite thromboprophylaxis, 1-3% of patients undergoing total knee
replacement or total hip replacement develop symptomatic DVT, and
0.4-1.2% develop PE3

The incidence of recurrent VTE (DVT and PE) is ~20%45

Post-thrombotic syndrome (PTS) develops in 33-50% of patients®; the
cumulative incidence of PTS after MOS is 24.5% after 2 years, 29.6%
after 5 years and 29.8% after 8 years

Objective
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Despite the extensive healthcare burden of VTE, there is no systematic review of the
associated costs. The objective of this study was to estimate the healthcare costs of
VTE in the general population and in patients undergoing MOS

Methods
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A literature search was carried out on 8 October 2007 for references published since
1997 in English, French, German or Spanish

The search was carried out using Medline (Dialog Data star), the Cochrane Library
(including NHS EED), Health Economic and Evaluations Database (HEED) and Inside
Conferences (for the identification of convention contributions and poster
publications)

The literature search included the following search terms and keywords: ‘deep vein
thrombosis OR pulmonary embolism OR venous thromboembolism OR
thromboembolism’ AND ‘cost of illness OR cost of disease OR economic burden OR
economics OR healthcare cost OR cost’

Included studies had to identify and measure, in clinical practice, healthcare
utilization and the economic consequences of VTE and associated complications,
including recurrent VTE, PTS and bleeding events

The included analyses primarily used healthcare claims databases, prospective/
retrospective patient chart reviews and decision analytic modelling

A total of 1,038 full research articles and abstracts were screened for inclusion

— 951 of these articles were excluded

— Excluded studies: studies which were not cost-of-disease studies; cost-of-disease
studies of VTE with a sole focus on specific subpopulations other than MOS
patients; cost minimization, cost-effectiveness or cost utility analyses of
diagnostic procedures, screenings or interventions in indications other than VTE
prevention or treatment in MOS patients; cost-of-disease studies in other
indications; published comments or letters

— 87 articles were assessed in detail and of these 17 cost-of-disease studies were
identified that met the inclusion criteria and were included in the review

Results

The economic burden of all-cause VTE
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When inpatient and outpatient costs are considered, total cost of VTE in the European
studies was approximately €4,000 for DVT and €4,500 for PE”#($10,804-33,200 in the
us)

These costs are mainly driven by hospitalization for initial and recurring events®'°

The mean costs of inpatient care for treatment of DVT or PE in four European
countries (Sweden, Italy, The Netherlands and France) was €5,278 per patient per
year (Figure 3)

Outpatient costs over a 1-year period were about 30% of inpatient costs’

Development of PTS is a significant cost driver®

— Most cases of PTS develop within 1-2 years of acute DVT

— 3.8% of patients developed PTS during a median follow-up period of 558 days
— Following VTE, the total cost for treating PTS was €3,778 per patient

scios :
N

I Deep vein thrombosis
(465,715 cases)

B Pulmonary embolism
(295,982 cases)
VTE-related death
(370,012 cases)

Figure 1. The estimated total number of symptomatic venous thromboembolism (VTE) events per
year within six European countries (France, Germany, Italy, Spain, Sweden and UK)."
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Figure 2. Relative distribution of diagnosed and undiagnosed pulmonary embolism (PE) among
fatal venous thromboembolism (VTE) events.’
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*The total cost for the inpatient strategy was 15,600 SEK (€1,804) and for the outpatient strategy the total
cost was 11,500 SEK (€1,330)

Figure 3. The total cost of inpatient care per patient per year with deep vein thrombosis or
pulmonary embolism in four European countries.

Economic consequences of VTE following MOS

€ In a European cost-of-disease study, the annual cost of prophylaxis and treatment of

VTE events associated with MOS were estimated using a decision tree with different

health states related to VTE events after MOS"

— Annual treatment costs per patient for VTE were €8,265

— The main cost drivers were inpatient care and hospitalization for recurrent
events (DVT, PE and PTS)

— In a French study, the cost of re-admissions due to post-discharge events was
considerably higher than in-hospital events: the total inpatient cost of DVT
and PE associated with MOS were €1,527 and €2,177 per patient, respectively,
whereas the total cost for a re-admission due to DVT or PE was €2,682 and
€4,111 per patient, respectively

— Despite the low cost of prophylaxis, the overall costs of VTE accounted for
approximately 50% of the costs associated with MOS""12

@ US charges for surgical admission were $52,037 for patients with VTE, compared
with $34,485 for those without VTE
Long-term complications related to VTE

& Complications associated with VTE and its treatment, including development of PE
after DVT, haemorrhage, heparin-induced thrombocytopenia, recurrent VTE events,
and PTS, were frequent and had significant economic impact®'0.13.14

4 In the US, the 1-year cumulative incidence was ~24% for recurrent DVT and ~6.5%
for PE after MOS'>

& The additional annual treatment costs of recurrent DVT and PE in the US were
estimated at up to $6,400 per patient'

Conclusions

VTE occurs frequently and is a major cost and resource burden for
healthcare systems, particularly after MOS

The costs of treating VTE and related complications are substantial,
whereas the cost of prophylaxis is relatively low

Prophylaxis regimens that can reduce the incidence of VTE might enable
significant cost savings to be achieved, and will reduce the economic
burden of this disease
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