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Background 

Objective 

Methods 

• Pulmonary arterial hypertension (PAH) is a
chronic, progressive disease characterized by
high pulmonary arterial pressure

• PAH is rare, with prevalence estimates ranging
from 10-26 cases per million population and an
annual incidence of 2-8 cases per million1,2

• Selexipag, an oral selective IP prostacyclin
receptor agonist, has been shown to reduce the
risk of hospitalization and disease progression in
patients with PAH;3,4 however, studies on real-
world usage are lacking

• To examine healthcare resource utilization
(HCRU) and costs among patients with PAH in
the year prior to and 6 months following the
initiation of selexipag in a large representative
US health plan

Study Design 

• Retrospective study of commercial and
Medicare Advantage Part D (MAPD) enrollees in
the Optum Research database with a medical or
pharmacy claim for selexipag from 01/01/2016
to 05/31/2017; index date =  date of first
selexipag pharmacy claim

• Inclusion criteria:

– ≥1 medical claim with a diagnosis code for
pulmonary hypertension (ICD-9-CM codes
416.0, 416.8, 416.9, ICD-10-CM codes
I27.0,  I27.2, I27.81, I27.89, I27.9) in any
position during the 12-month period prior to
and including the index date

– Continuous enrollment with medical and
pharmacy benefits during the 12-month
period prior to and including the index date

– Age ≥18 years as of the index date

– Defined gender, geographic region, and
insurance plan type

Study Measures 

• Clinical characteristics and outcome variables
stratified by insurance type  were assessed in
the 12 months prior to the index date (baseline
period)

• Outcomes:

– Baseline all-cause and PAH-related
HCRU: calculated as percent of patients
with and count of ambulatory visits (office
and outpatient), emergency visits, and
inpatient stays; HCRU considered PAH-
related if claim had a diagnosis code for
pulmonary hypertension (PH) in the first or
second position

– Baseline all-cause and PAH-related
healthcare costs: 12-month and quarterly
combined health plan- and patient-paid
amounts Consumer Price Index (CPI)-
adjusted to 2016 US Dollars and stratified
by pharmacy, inpatient, emergency services,
ambulatory, and other costs (ie, independent
clinics not part of a hospital, urgent care
facilities, home healthcare, group homes,
assisted living facilities, and laboratories
independent of an institution); costs were
considered PAH-related if medical claim had
a diagnosis code for PH in the first or
second position or pharmacy claim was for
PAH-related medication

– Follow-up all-cause healthcare costs: 6-
month CPI-adjusted health plan- and
patient-paid costs among subset of patients
with ≥6 months of continuous health plan
enrollment with medical and pharmacy
benefits following the first selexipag claim

Table 1. Baseline patient characteristics

Figure 1. Mean baseline healthcare costs

• ICD-10-CM codes used in the identification were
for pulmonary hypertension, not PAH
specifically; patients were identified by both
National Drug Code pharmacy codes and ICD-
10-CM diagnosis codes to increase the
likelihood patients had PAH

• Amounts estimated to be paid by other payers
for a total paid amount were not incorporated,
resulting in more conservative cost estimates

• HCRU analyses included inpatient stays, which
may overestimate inpatient hospitalizations

• This study was conducted in a large US
managed care population and may not be
generalizable to other populations or all patients
with a PAH diagnosis

Limitations 

Figure 2. Mean baseline all-cause healthcare costs 
by quarter

Baseline Healthcare Resource Utilization 
• All patients had an ambulatory visit, with a mean

number of visits of 39.1 ± 34.2 and 37.8 ± 19.0 in
commercial and MAPD enrollees, respectively
(Table 2)

• Nearly two-thirds of patients had an all-cause
emergency room visit in the 12-months prior to
selexipag initiation

• 41.9% and 51.6% of commercial and MAPD
enrollees, respectively, had an all-cause inpatient
admission

– The majority of all-cause inpatient admissions
were PAH-related, occurring in 38.7% and
42.2% of commercial and MAPD enrollees,
respectively

Figure 3. Mean medical costs over the 6-month 
follow-up period 

• Mean all-cause baseline medical costs
increased 266.8% and 26.7% among
commercial and MAPD enrollees, respectively,
from the first to last quarter prior to selexipag
initiation, driven primarily by increased inpatient
costs (Figure 2)

– 22.6% of the commercial patient sample
(n=7) accounted for 76.5% of the total
baseline costs due to particularly high costs
in the last quarter prior to selexipag initiation

• Pharmacy costs increased moderately by
quarter, increasing 17.5% and 31.1% among
commercial and MAPD enrollees, respectively,
from quarter 1 to quarter 4

Results (continued) Results (continued) 

• Of the 176 patients with a pharmacy claim for
selexipag during the identification period, 95
met the criteria for study inclusion (31
commercially insured, 64 MAPD enrollees)

Patient Demographic and Clinical 
Characteristics  

• Baseline patient demographic and clinical
characteristics are shown in Table 1

– Most patients were female (70.5%) and the
mean age was 61.8 ± 13.8 years

– Mean Charlson comorbidity score was 3.6
with 46.3% of patients having a score of ≥4

Results 

• Nearly half of patients were admitted for
inpatient stays in the year prior to selexipag
initiation and all patients had ≥1 ambulatory visit

• Mean all-cause healthcare costs prior to
selexipag initiation were high, driven mostly by
pharmacy costs

• Mean baseline all-cause medical costs
substantially increased over time prior to
selexipag initiation

 Patient Characteristics Overall Sample 
(n=95) 

Age (years), mean (SD) 61.8 (13.8) 

Female, n (%) 67 (70.5) 

Insurance plan type, n (%) 

  Commercial 31 (32.6) 

  Medicare Advantage Part D 64 (67.4) 

Geographic region, n (%) 

  Northeast 13 (13.7) 

  Midwest 21 (22.1) 

  South 52 (54.7) 

  West 9 (9.5) 

Charlson comorbidity score, mean (SD) 3.6 (2.3) 

Charlson comorbidity score, n (%) 

  0 6 (6.3) 

  1 16 (16.8) 

  2 8 (8.4) 

  3 21 (22.1) 

  4+ 44 (46.3) 

Common comorbidities 

Hypertension 77 (81.1) 

Heart failure 61 (64.2) 

Chronic obstructive pulmonary disease 47 (49.5) 

Sleep apnea 39 (41.1) 

Type 2 diabetes mellitus 25 (26.3) 

SD, standard deviation 

 Measure Total 
(n=95) 

Commercial 
(n=31) 

MAPD 
(n=64) 

All-cause Utilization 

Ambulatory visits, n (%) 95 (100.0) 31 (100.0) 64 (100.0) 

Count, mean (SD) 38.2 (24.8) 39.1 (34.2) 37.8 (19.0) 

Emergency visit, n (%) 60 (63.2) 20 (64.5) 40 (62.5) 

Count, mean (SD) 1.8 (2.2) 1.7 (1.9) 1.8 (2.3) 

Inpatient visit, n (%) 46 (48.4) 13 (41.9) 33 (51.6) 

Count, mean (SD) 0.9 (1.2) 0.6 (0.8) 1.0 (1.4) 

PAH-related Utilization 

Ambulatory visit, n (%) 95 (100.0) 31 (100.0) 64 (100.0) 

Count, mean (SD) 10.9 (7.1) 9.3 (4.9) 11.7 (7.8) 

Emergency visit, n (%) 11 (11.6) 4 (12.9) 7 (10.9) 

Count, mean (SD) 0.2 (0.7) 0.2 (0.6) 0.2 (0.7) 

Inpatient visit, n (%) 39 (41.1) 12 (38.7) 27 (42.2) 

Count, mean (SD) 0.7 (1.1) 0.5 (0.7) 0.8 (1.2) 

Table 2. Baseline healthcare resource utilization

Baseline Healthcare Costs 

• Baseline all-cause costs were similar among
commercial and MAPD enrollees (($156,021 ± 
$114,989 versus $158,478 ± $101,125) (Figure 
1) 

– Mean medical costs were higher among
MAPD enrollees compared with commercial
enrollees (($57,581 ± $74,075 versus
$46,024 ± $76,392) due to high other
medical costs, mainly home healthcare
expenses, in a small subset of MAPD
patients

• PAH-related costs comprised approximately 84%
and 88% of all-cause costs among commercial
and MAPD patients, respectively

• Costs were heavily driven by pharmacy costs,
which represented 66% of all-cause costs and
71% of PAH-related costs
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Quarter Prior to Index Date 

Commercial MAPD Total Commercial MAPD Total

Total 
Costs 

Medical 
Costs 

Follow-up Medical Costs 

• Over the 6-month follow-up period, all patients
had an ambulatory visit and 15.4% of
commercial and 41.4% of MAPD enrollees had
an inpatient admission

• Among patients with ≥6 months of follow-up
(n=42), mean all-cause follow-up medical costs
were $17,215 ± $40,306 and $23,976 ± $36,130
for commercial and MAPD enrollees,
respectively (Figure 3)
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