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Demographic and medical characteristics of patients at baseline

(6 month-follow-up)
Characteristics of hospital stays

Results

Conclusion
The study allows assessing in real-life the hospital cost 
of BPA sessions and management in CTEPH patients, 
especially relevant at a time when the position of BPA in 
the therapeutic algorithm is regularly re-assessed.
Results were sensitive to age classes, density of city of 
residence and some comorbidities. 

Hospital Costs of Balloon Pulmonary Angioplasty (BPA) 
Procedure and Management for Chronic Thromboembolic 
Hypertension Patients:

Flow chart of the study population
01/01/2014 - 30/06/2016 (PMSI-MCO)

198 ADULT PATIENTS WITH BPA

194 ADULT PATIENTS WITH BPA

• BPA CCAM codes associated with PH ICD-10 codes
as PD/RD/SAD
• References centers:

• 45 patients in 2014
• 92 patients in 2015
• 54 patients in 2016 (up to 30/06/2016) 

Study population

191 ADULT PATIENTS WITH BPA (≥ 18 YEARS)

- Grenoble University hospital
- Paris Sud: Marie-Lannelogue and Bicêtre Hospital

4 patients with BPA and PEA procedures during 
the same stay 1

EXCLUSION CRITERIA

3 patients with outliers 2 stays
EXCLUSION CRITERIA

The mean age at inclusion was 64.3 years and 53.4% were male. A history of PEA procedure was found for 3.1% of patients. Mean duration 
between the �rst hospitalization for PH (since 2006) and BPA inclusion stay was 2.1 years (SD = 2.5) and median duration was 1.1 years.  

1 Patients presenting during the same hospital stay, a PEA and a BPA
(in this context, the BPA is considered as rescue procedure - and is directly linked to the PEA
instead of the CTEPH management)
2 Patients with costly surgery stays (not related to CTEPH)
3 Information available since 2006
4 ICD-10 codes used to track comorbidities have been validated by experts

PEA : Pulmonary Endarterectomy
PD : Principal Diagnosis
RD : Related Diagnosis
SAD : Significantly Associated Diagnosis

Use of the PMSI-MCO database for this type of study has been approved by the French national data protection agency
(CNIL; annual authorisation #1419102 v8–2015-111111-56-18 / order M14L056).

Over a 6 month-follow-up, 76% of patients had at least one additional stay with BPA sessions and 42% had at least one additional stay for 
CTEPH management. Only 2 patients had one additional stay for BPA management.

The total hospital cost for CTEPH adult patients experiencing BPA was € 4,343,886 (including € 464,510 for costs of transports).
This cost included mainly (93.3%) the cost of stays with BPA sessions.
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TOTAL = 191

SexeAge

64.3 (±14.7) 102 (53.4%) 89 (46.6%)

BPA SESSIONS AT INCLUSION BPA SESSIONS DURING FOLLOW-UP CTEPH MANAGEMENTBPA COMPLICATIONS

Total cost

€1,781,596 €2,271,707 €4,522 €286,061

Number of stays/patient

1.0 1.8 1.3

Overnight hospitalizations

191 270 87

Lenght of overnight
hospitalizations in days

Lenght of overnight
hospitalizations in days

7.8 (±4.5) 6.0 (±2.3) 2.0 (±1.4) 3.7 (±3.7)

1.0

2

Cost/stay

€9,328 (±3,989) €8,414 (±2,890) €2,777 (±2,437)

Number of stays/patient

Overnight hospitalizations

Number of patients (%)

146 (76%)191 (100%) 81 (42%)2 (0%)

Number of patients (%)

€15,560 (±10,108)

Cost/patient

Total cost

Cost/stay

Cost/patient

€21,245 (±12,843)All BPA stays

€4,057,825All BPA stays

€8,764 (±3,435)All BPA stays

€21,221 (±12,819) €3,532 (±3,891)

€2,261 (±1,702)

€2,261 (±1,702)

AT LEAST ONE COMORBIDITY AMONG 3, 4

3 (1.6%)Ascites

3 (1.6%)Sickle cell disease

4 (2.1%)Pacemaker

5 (2.6%)Liver disease

6 (3.1%)Connectivite tissue disease

7 (3.7%)Coagulation disorder

9 (4.7%)Hypothyroidism

12 (6.3%)Chronic renal disease

18 (9.4%)Chronic ischaemic heart disease

19 (9.9%)Diabetes mellitus

28 (14.7%)Obesity

54 (28.3%)Heart failure

60 (31.4%)Chronic respiratory disease

14 (7.5%)Rural

35 (18.6%)Semi rural

44 (23.4%)Semi urban

95 (50.5%)Urban

3 (0.0%)Missing

POPULATION DENSITY INDEX

6 (3.1%)History of PEA

CTEPH MANAGEMENT

SOCIAL DEPRIVATION INDEX

31 (16.7%)Most deprived

44 (23.6%)Deprived

47 (25.3%)Privileged

Most privileged

Missing 5 (0.0%)

64 (34.4%)
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Introduction 

Balloon Pulmonary Angioplasty (BPA) is an option in 
the management of patients with inoperable or 
recurrent chronic thromboembolic pulmonary 
hypertension (CTEPH) despite previous surgical 
procedures. BPA has been carried out since 2014 by 2 
centers in France, Paris-Sud (Marie Lannelongue, 
Bicêtre Hospital) and the Grenoble University Hospital. 
The procedure requires dilatation sessions performed 
during several hospital stays.

Objectives

To assess the hospital cost of BPA sessions and 
management in patients with CTEPH in France.

Methods 

An observational retrospective cohort study was 
conducted using the French national hospital discharge 
database (PMSI-MCO). All adult patients hospitalized 
for a BPA (with at least one hospitalization for 
Pulmonary Hypertension (PH), ICD-10 codes I270 and 
I272, as PD or RD or SAD and with an associated BPA 
procedure, CCAM codes DFAF001, DFAF002, DFAF003, 
DFAF004) between January 1st, 2014 and June 30th, 
2016 in the 2 centers performing BPA in France (Paris 
Sud and Grenoble University hospitals) were included.

As BPA is a new therapeutic approach introduced in 
2014, all patients are incident for BPA procedure. 
Patients were followed from the �rst hospital stay for 
BPA until 6 months or death, whichever occurred �rst. 
Follow-up stays were classi�ed as BPA procedure(s), 
BPA complications and CTEPH management based on a 
pre-de�ned algorithm and a medical review using type 
of diagnosis (ICD-10), delay from last BPA procedure 
stay and length of stay. 
Costing were determined from National Health 
Insurance perspective. Hospital costs (including 
medical transports) were estimated using published 
of�cial French tariffs from 2014 to 2016 and expressed in 
2017 Euros. Patients with costly surgery stays (not 
related to CTEPH) were excluded from the study 
population (n=3). 


