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ABSTRACT

Aims: The aim of the present study was to

determine the number of admissions and the

cost of hospital management of venous

thromboembolism (VTE) events occurring in

patients with breast cancer (BC) or prostate

cancer (PC).

Methods: The French national hospital

database (PMSI) was analyzed to identify

patients diagnosed with BC or PC in 2010 and

followed for 2 years. The number of admissions

for VTE (or with VTE occurring during

hospitalization) and the corresponding

number of patients hospitalized were

determined using disease-specific International

Classification of Diseases, 10th revision (ICD-

10) codes. Associated hospital costs were

estimated from the healthcare payer

perspective, using the French official tariffs.

Results: 62,365 and 45,551 patients diagnosed

with BC and PC, respectively, in 2010 were

identified from PMSI data; 1,271 (2.0%) and 997

(2.2%) were hospitalized for or had VTE during

hospitalization. During the 2 years of follow-up,

346 patients (15%) presented a recurrence of

thrombosis requiring hospitalization. A total of

1,604 and 1,210 inpatient VTE-related

admissions (stays) in the BC and PC cohorts,

respectively, were analyzed. Pulmonary

embolism (PE) was the most frequent

diagnosis leading to hospital admission in

those cancer patients, followed by deep

venous thrombosis. Mean cost per admission

was €3,302 and €2,916 for first event and
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recurrence, respectively, in BC patients (total

cost €1.98 million over 2 years) and €3,611 and

€3,363 for first event and recurrence in PC

patients (total cost €1.43 million over 2 years).

In patients who had at least one recurrence,

mean hospitalization cost was €5,545 and

€5,692 in BC and PC, respectively.

Conclusion: The burden of VTE in cancer

patients is important; costs should be reduced

by decreasing the occurrence of thrombotic

recurrences. In this respect, better prevention

and follow-up measures may reduce recurrence

and VTE costs.
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INTRODUCTION

In France, total healthcare expenditure is

about 12% of gross domestic product [1] and

cancer-related costs are increasing. All

available options to reduce or at least

stabilize the costs without decreasing the

quality of patient care must be considered.

Patients with cancer have a 4- to 6-fold

increased risk of venous thromboembolism

(VTE), including deep vein thrombosis (DVT)

and pulmonary embolism (PE) [2–4],

associated with hospitalizations that

dramatically increase the economic burden.

Most data on this topic have been published in

the US. They show that the mean cost of VTE

management ranges from $7,700 to 16,000 [5–

8], with at least one half of the expenditure

being attributable to hospitalization [5, 8]. In

cancer patients, VTE-associated costs can reach

$20,000 [9]. The average annual cost per

patient is significantly higher in patients with

VTE than in those without VTE, whether it

affects all-cause costs ($33,531 vs. $17,590) or

disease-related costs ($3,141 vs. $228) [8].

Preventable VTE costs are estimated between

$14 and $39 billion per year in the United

States which means that one-third of expenses

could be avoided [10]. According to a large

observational study of cancer patients treated

with chemotherapy, the overall incidence of

VTE was 7.3% and 13.5% at 3.5 and

12 months, respectively [11]. Healthcare costs

were significantly higher in patients with VTE

($110,719 vs. $76,804, respectively,

p\0.0001). In addition, complications and

recurrences are frequent, resulting in

additional costs: the risk of recurrence has

been estimated at 20.6% in cancer patients,

compared to 6.8% in patients without cancer

[12]. The cost of a recurrent thrombosis can be

as high as $15,000 in the US [5]. Apart from

recurrences, the risk of bleeding is high after

VTE and increased in cancer patients [13],

leading to other additional costs. Taken

together, these studies demonstrate that VTEs

have significant costs, mainly due to

hospitalizations, but also because of

recurrences. However, data are not easily

applicable to other countries, due to

differences in patients and treatment

pathways and in costs of hospital admissions

and treatments. The objectives of the present

study were to determine the number of

hospital admissions related to VTE in patients

with breast cancer (BC) or prostate cancer (PC)

in France and to calculate the associated

hospital costs. Even in cancer patients, VTE

cases are now also treated as outpatients. The

analysis presented here did not consider those

cases.
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METHODS

Data Sources

Data from the French national hospital database

[Programme de Médicalisation des Systèmes

d’Information (PMSI)] was used, which covers

all French public and private hospitals involved

in medicine, surgery and obstetrics. Since 2004,

when French hospitals adopted a prospective

payment system (called ‘‘Tarification à

l’Activité’’), the PMSI database has become the

basis of hospital funding, following a national

tariff for each diagnosis related group (DRG).

Each hospital stay resulted in the production of

a standard discharge summary [‘‘Résumé

Standard de Sortie’’ (RSS)]. This RSS contains

information such as patient characteristics

(gender, age, residence code), main diagnosis

that led to hospital admission, examinations

carried out, comorbidities and possible

complications. Diagnoses are coded using the

International Classification of Diseases, 10th

revision (ICD-10) either as primary diagnosis

(PD), related diagnosis (RD), or significant

associated-diagnosis (SAD). This RSS is then

related to a DRG, used for the classification of

hospital stays. All hospital stays are collected in

the national PMSI database, used as the basis of

hospital public funding by the third-party payer

but also to produce indicators by disease

(number of patients hospitalized annually,

number of stays per patient and per year,

hospital cost per disease, etc.) with a

completeness close to 98% [14].

Data Collection of VTE-Related Stays

Cases were extracted from the PMSI database

using the ICD-10 codes. Patients with BC (code

C50) or PC (code C61) hospitalized in 2010

(prevalent cases) were identified. As a 5-year

relapse-free period is considered as the

remission delay for cancer, patients with BC or

PC that were hospitalized between 2006 and

2010 were excluded, in order to select only

newly diagnosed cancer patients (incident

cancer cases). Among these new BC or PC

patients, those hospitalized with DVT (code

I80) or PE (code I26) as PD, RD or SAD were

searched for. Incident patients with DVT or PE

were followed for 2 years (2011 and 2012) using

PMSI database, in order to identify the number

of thromboembolic recurrences, if any.

Number of Patients

Since patients can be hospitalized several times

during the same year, the number of patients

hospitalized at least once in each of the

considered years (2010, 2011 and 2012) was

obtained by linking all hospital admissions and

sessions, based on unique patient identification

numbers. Indeed, all patients who are

hospitalized receive a personal number, built

on the patient’s social security number, date of

birth and gender. This number allows linking all

hospital admissions that occur in public and

private sectors. It is then possible to estimate

the total number of patients hospitalized at

least once for VTE in a given year.

Economic Evaluation

Among all hospitalizations related to VTE, stays

with VTE classified as SAD were excluded, since

specific cost related to VTE management cannot

be isolated among the global cost of such

hospitalizations. Costs were therefore

estimated among admissions for VTE classified

as PD/RD only, from the French healthcare

payer’s perspective, including hospitalization

costs related to public and private sectors.

Costs of chemotherapy, ambulatory and
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indirect costs were not included. For public

hospitals, costs were calculated using the official

2010, 2011 and 2012 public hospitals DRG

tariffs, which include nursing care, treatments,

drugs, accommodation and investment costs as

well as medical and technical acts. For private

hospitals, costs were estimated using the official

2010, 2011 and 2012 private hospitals DRG

tariffs, to which physicians’ fees were added, as

they are not included in private DRG tariffs and

are reimbursed on a fee-for-service basis. Costs

are presented as mean cost per stay, mean cost

per patient (based on patients for whom data

were linked) and global cost.

This article does not contain any new studies

with human or animal subjects performed by

any of the authors.

RESULTS

In 2010, 104,996 patients with BC and 61,738

patients with PC were hospitalized in French

hospitals. Among them, 62,365 new BC cases

and 45,551 new PC cases, i.e., patients without

hospitalization related to BC or PC within the

previous 5 years (2006–2010) were identified.

Among these new patients, 1,271 in the BC

cohort (2.0%) and 997 in the PC cohort (2.2%)

were hospitalized at least once with VTE during

the 2 years of follow-up (Fig. 1), for a total of

1,604 and 1,210 admissions, respectively.

Moreover, 333 and 213 additional hospital

admissions for recurrent thrombosis were

reported, respectively, for 202 BC patients and

144 PC patients (Table 1). Thus, within a 2-year

follow-up, 15.9% of BC patients and 14.4% of

PC patients who were hospitalized for VTE

experienced a VTE recurrence that required

hospitalization. Recurrences represented 20.8%

and 17.6% of the VTE-associated stays in BC

and PC, respectively.

During the follow-up period (2 years), the

mean number of admissions for VTE was then

1.26 and 1.21 per patient on average, for BC and

PC, respectively. VTE was classified as the PD or

RD of admissions in 606 (37.8%) and in 398

(32.9%) cases for BC and PC, respectively.

Patients were hospitalized more frequently in

public than in private hospitals (78.2% vs.

21.8% and 64.4% vs. 35.6% for BC and PC,

respectively).

Mean costs per VTE-related admission

ranged from €2,916 to €3,611, depending on

the event (first or recurrence) and the type of

cancer (Fig. 2). In BC patients, the mean cost per

stay amounted to €3,302 and €2,916 for first

event and recurrence, respectively, and in PC

patients, €3,611 and €3,363 for first event and

recurrence, respectively. In patients without

recurrence, the mean cost was €3,302 and

€3,611 for BC and PC, respectively.

Coherently, the mean cost for one patient

without recurrence represents the mean cost of

one admission for a first VTE event. Yet, the cost

Breast

cancer

104,996 patients 
hospitalized in 2010

62,365 new cases
in 2010

1,271 patients with at least
1 hospitalization for VTE

202 patients 
with at least 1 

VTE 
recurrence

Prostate 

cancer

61,738 patients 
hospitalized in 2010

45,551 new cases 
in 2010

997 patients with at least
1 hospitalization for VTE

144 patients with 
at least 1 VTE 

recurrence

Fig. 1 Flow-chart of patients. VTE venous thromboembolic
event
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per patient was dramatically increased for

patients with recurrent VTE: the cost rose by

67.9% in a BC patient with recurrent event (up

to €5,545), and 57.6% in PC patients (up to

€5,692), compared to patients without

recurrence (Fig. 2).

Over the 2-year period, the total cost of

thrombosis-related admissions was €1.98

million in BC patients and €1.42 million

(including €0.148 million for recurrences) in

PC patients.

The distribution of admissions for BC

patients with VTE according to the DRG

classification showed that PE and DVT

accounted for 62.4% and 22.3% of the total

number of admissions. For PC patients with

VTE, the distribution of admissions showed that

PE and DVT accounted for 62.3% and 28.4% of

the total number of admissions.

DISCUSSION

This is the first study that provides an objective

estimation of the number of admissions, the

number of patients and the cost of VTE-related

hospitalizations in BC and PC patients in the

French context.

These 2 cancers were chosen for several

reasons: they are among the most frequent,

Table 1 Number of hospital admissions and number of
patients hospitalized for VTE from 2010 to 2012 (breast
and prostate cancer)

Overall VTE admissions
(VTE as PD/RD)

Patients

Breast cancer patients

First event 1,271 (542) 1,271

Recurrence 333 (64) 202

Total 1,604 (606) 1,271

Prostate cancer patients

First event 997 (354) 997

Recurrence 213 (44) 144

Total 1,210 (398) 997

VTE venous thromboembolic event, PD primary
diagnosis, RD related diagnosis

5 692 €

3 611 €

3 363 €

3 611 €

3 584 €

5 545 €

3 302 €

2 916 €

3 302 €

3 261 €

0 € 1 000 € 2 000 € 3 000 € 4 000 € 5 000 € 6 000 €

Cost per patient with at least 1 recurrence

Cost per patient without recurrence

Cost per stay – recurrent event

Cost per stay – �irst event

Average cost per stay

Breast cancer patients Prostate cancer patients

Fig. 2 Mean costs per hospital admission and per patient, first venous thromboembolic event and recurrences
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they are usually associated with long overall

survival, which allows long-term follow-up and

makes prevention of complications still more

relevant. The risk of VTE varies according to the

stage of the disease [15]. The data presented

here are consistent with the literature [16–18]:

in women treated with chemotherapy for BC,

1.2% were hospitalized or visited the emergency

room for DVT or PE during the year following

diagnosis in a US study [16]. In contrast, PC is

associated with a higher risk of thrombosis, and

considered to be among malignant tumors most

frequently associated with VTE [17], particularly

after radical prostatectomy [18].

The study confirmed that the burden of VTE

is important, with about 2,800 hospital

admissions. The cost appeared to be very

elevated, close to €3.4 million over 2 years.

It was found that the cost per admission was

between €3,300 and €3,600 for the first event

and between €2,900 and €3,400 for recurrences

for BC and PC, respectively. These costs are

below those calculated by US studies, where the

lowest estimation for hospitalization was

$7,700 for a DVT (approximately €5,600) [5],

which can probably be explained by major

differences in healthcare management systems

and costs between France and the US. In a

French study on healthcare-associated adverse

events, the estimated additional cost of VTE

after surgery was €4,900, thus also higher than

in this study [19]. However, the objectives of the

study were different (evaluation of avoidable

iatrogenic events) and this study dealt with

operated patients with all-cause

hospitalizations. Nevertheless, the total cost is

important: €3.4 million dedicated over 2 years

to the management of a single complication in

quite a small population (107,000 patients).

Considering that the mean yearly expenditure

for a patient with cancer is €10,000 [20], it can

be considered that VTE increased the cost of

management by nearly €1,500 per patient with

cancer.

The present study showed that 15.9% of BC

and 14.4% of PC patients, who had a first VTE,

presented a recurrence requiring hospitalization

during the first 2 years after diagnosis, a

recurrence rate in line with previous studies [5,

6, 9, 12]. For these patients, the cost of

management is still higher.

Yet, thrombosis could be avoided in many

cases [10]. Primary VTE prophylaxis is effective

in reducing the occurrence of thrombosis in

various settings (surgical or medical treatment)

[3, 4] and recommendations have been issued in

the US and in Europe [21–26]. Although

guidelines are roughly consistent and easy to

implement, they are poorly followed. In the

prophylactic setting, the ENDORSE study

(Epidemiologic International Day for the

Evaluation of Patients at Risk for Venous

Thromboembolism in the Acute Hospital Care

Setting) conducted in 32 countries enrolled

more than 68,000 hospitalized patients,

among which 51.8% were at risk for VTE [27].

Only 58.5% and 39.5% of surgical and medical

patients, respectively, received appropriate VTE

prophylaxis. In the French cohort, comprising

2,844 patients, only 53.5% of medical at-risk

patients were administered prophylaxis (55% in

cancer patients) [28]. In cancer outpatients

receiving or not receiving chemotherapy, the

interest of thromboprophylaxis remains unclear

and not yet supported by strong clinical

evidence.

Recommendations for curative treatment of

cancer patients who experienced VTE state that

low molecular weight heparin (LMWH) should

be preferred and pursued for at least 3 months

[29]. However, these guidelines are also

insufficiently respected. For example, in

France, the CARMEN cross-sectional

observational study (Compliance with

Adv Ther (2015) 32:138–147 143



Recommendations of Clinical Practice in the

Management of Venous Thromboembolism in

Cancer) performed in 2010 included 500 cancer

patients with VTE (mean age 64 ± 14 years,

63.6% metastatic malignancies, DVT 63.2%,

PE 29.9%) [30]. Only 57.8% were treated in

accordance with recommendations, i.e., LMWH

for 10 days followed by LMWH for at least

3 months [21]. These findings are consistent

with those observed in the Swiss SWIVTER II

study (SWIss Venous ThromboEmbolism

Registry), in which long-term anticoagulation

was planned in only 47% of cancer patients

with VTE [31]. Similarly, another Swiss study

[OTIS-DVT, (Outpatient Treatment of Deep

Vein Thrombosis in Switzerland)] showed that

ambulatory cancer patients with DVT received a

3-month LMWH therapy in only one-third of

cases [32]. In the RIETE registry (Registro

Informatizado de Enfermedad

TromboEmbólica) that included patients with

active cancer and VTE, 53% received LMWH for

at least 3 months after the thrombotic event,

while 38% received Vitamin K antagonists [33].

A retrospective study of 1,089 cancer patients

who experienced VTE between January 2000

and December 2007 showed that, overall, 25.0%

had LMWH monotherapy as primary treatment

[34]. Although this percentage increased over

time, from 18% in 2000 to 31% in 2007, the

follow-up of recommendations remains clearly

insufficient. In Canada, the multicenter,

prospective observational study enrolled 868

outpatients with acute symptomatic VTE [35].

Among those with cancer-related VTE, 59.5%

were prescribed LMWH monotherapy and

43.2% received this treatment for at least

3 months. Another Canadian study analyzed

data from the Quebec Health Insurance Agency

[36]. Cancer patients with an in-hospital

diagnosis of VTE had anticoagulant therapy at

the time of discharge in 72.4% of cases, among

which 60% received the treatment for at least

80% of the 6-month follow-up period. Despite

this improvable rate of patients treated

accordingly to guidelines, some reasons

remain not to prescribe long-term LMWH

therapy, as low platelet counts following

chemotherapy, allergies, previous heparin-

induced thrombocytopenia, as well as

injection site bruising, for example.

Costs can also be reduced by choosing

ambulatory management, whenever possible.

In a French study, 210 patients with DVT, who

received LMWH followed by vitamin K

antagonists, were randomly assigned to initial

inpatient treatment (10 days) or full outpatient

management [37]: the rate of recurrent

thrombosis or severe bleeding (primary

endpoint of the study) was similar in both

groups (3.0% vs. 3.9%, respectively), but costs

were reduced by 56% in patients treated at

home, due to the high basic cost of hospital

stay, which far exceeds the costs of physicians’

and nurses’ home visits. A prospective

observational Spanish study showed similar

findings with a yet higher cost reduction for

outpatient management (85%), without

increase in mortality or severe bleeding [38].

Further studies are needed in France to measure

accurately the cost of various types of VTE

management and estimate the potential cost

reduction.

The utilization of the PMSI tool ensured the

comprehensiveness of data in a large sample

size and a high quality since these data are the

basis of reimbursement to hospitals. However,

the costs may have been underestimated in the

present study. Firstly, patients with VTE events

treated in an ambulatory basis were not

considered, since the only aim was to identify

those who were hospitalized. The number of

uncomplicated DVT or PE cases in cancer

patients managed without hospitalization
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remains yet important and increasing.

Secondly, estimation was limited to hospital

costs, excluding transport, indirect costs and

post-hospitalization ambulatory costs. Thirdly,

there is a risk of coding omission when patients

are hospitalized for another reason (VTE is then

a SAD) and/or the VTE event is not serious.

Fourthly, as incident 2010 cases were selected

by excluding patients hospitalized between

2006 and 2010, some cancer patients

diagnosed before 2006 may have been missed.

Finally, only 2 types of cancer were targeted and

the total cost of VTE in all cancer patients

cannot be extrapolated.

CONCLUSION

The cost of VTE-related hospital admissions

reached €3.4 million in BC and PC patients in

France. The burden of the disease is increased by

frequent and costly recurrences: 15.9% of BC

and 14.4% of PC patients had at least another

VTE. Thus, every effort should be made to

prevent thromboembolic events by an

appropriate prophylaxis and to avoid

recurrences using an adequate and prolonged

curative treatment and a good follow-up of

recommendations.
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