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BACKGROUND RESULTS

e Pulmonary arterial hypertension (PAH) is a rare, progressive, and fatal disease associated with elevated pulmonary e A total of 1,293 patients each were identified for the case and control cohorts in the prevalent population, and 455 Table 2. Adjusted Direct Health Care Utilization in the Prevalent and Incident PAH Populations o Sensitivity analysis examining outcomes during the 12-month follow-up period showed a similar tfrend, indicating higher
arterial pressure resulting in right heart failure and death.! patients in each cohorts in the incident population, after 1:1 matching by age and sex.
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e PAH has a negative impact on patient’s ability to perform activities of daily living resulting in significant economic The mean age of the patients in prevalent population was 52.8 years and 53.6 years for the incident population. > :

burden of time lost at work. In an international study, about 85% of surveyed patients with PAH reported that their work * Majority of the patients with PAH were men in the prevalent and incident populatfions (approximately 53% and 58%, Control
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Table 3. Sensitivity Analysis for Productivity Loss and Indirect Costs
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e Previous studies suggest the proportion of PAH patients unable to work due to their PAH is substantial, ranging between Patients with PfA‘H N bOTh populations had higher CCl scores as compared 1o controls (average CCl score in the PAH N=1,293 C | C |
A5% and 719%.34 cohort was 3.4; conftrols: 0.8-0.9) (Table 1). PAH Cohort ontro PAH Cohort ontro
- : L : : inpati . . . . Cohort P-value Cohort P-value
e While several studies have estimated the direct cost of PAH, data on both the direct and indirect are scarce. Table 1. Descriptive Baseline Characteristics in the Prevalent and Incident PAH Populations Post Match Number of inpatient stays (PPPM) 0-07 0.00 0.10 0.00 N=841 N=841 N=271 N=271
e The incremental impact of PAH on indirect costs is important since it can serve as input to economic evaluations of 20k UED TR S ENE S EE LiE 0.02 0.92 0.01
treatment options and predicting cost for employer-sponsored insurance. oAH Cohope | COMTOl o Control Number of outpatient ER visits (PPPM) 0.07 0.02 0.08 0.02 Productivity Loss (days, PPPM) 2.02 0.85 0.1987 3.21 0.15 0.0120%*
Cohort Cohort
(N=1293) (N=1293) (N=455) (N=455) Number of ambulatory visits (PPPM) 3.09 1.00 3.38 0.92 Indirect Costs (PPPM) $5 15 $308 0.0002* $736 5301 <.0001*
N/Mean N/Mean N/Mean N/Mean ) 84 )76
(%/SD) (%/SD) (%/SD) (%/SD) Number of pharmacy claims (PPPM) ' 0.99 ' 0.92
. *Significant p-value
Age (In years) 2.8 (100) 52.8 (100) 3.6 (93) 53.6 (93) significant p-value (<0.05) across all variables ' ' . PA%I pu?morl?er;]or’reriol hypertension, PPPM: per patient per month
This study compared the direct and indirect healthcare costs and productivity loss associated with patients with and Age Group (in years) =R+ emergency room. LOS: lengih of stay. PAF: pulmenary arerial ypertension, PFEM: per patient per monif
without a diagnosis of PAH in the United States. 18-34 80 (6.2%) 80 (6.2%) 22 (4.8%) 22 (4.8%)
35-44 146 (11.3%) 146(11.3%) 45(9.9%) 45 (9.9%) Figure 3. Adjusted Productivity Loss in Prevalent and Incident PAH Populations
45-54 356 (27.5%) 356 (27.5%) 125 (27.5%) 125 (27.5%)
55-64 711 (55.0%) 711 (55.0%) 263 (57.8%) 263 (57.8%) L I M I TATI O N S
Sex B PAH cohort m Control cohort
o . _ . . o Male 679 (53:@ 073 (53:%’) 264 (58'02%’) 264 (58'0?) 3.00 * Aswith dll retrospective studies, only associations and not causafion can be inferred.
This is a refrospective database study using IBM MarketScan data linked with Health and Productivity Management (HPM) Female 614 (47%) 614 (47%) 191(42.0%) 191 (42.0%) 8.13 8.18
database from 01JAN2015-31DEC2018 (study period). Charlson Comorbidity Index score 3.4(2.8) 0.8 (1.5) 3.4(29) 09(1.7) 8.00  The actual pay rate may have been different from the average hourly pay rate used for computing productivity loss
. B o . . . Top 10 Individual Comorbidities costs, thus, incorporating a possibility of bias into productivity loss cost estimates.
The PAH population was s’rrg’rn‘led. as incident qnd prevalent PAH populations. Incident and prevalent PAH pafients (case) Apnea 274 (21.2%) 37(2.9%) 48(10.5%) 9 (2.0%) 7.00 - . - - . -
were matched 1:1 to those in their corresoondina control cohort. . -  There may be residual confounding because of unmeasured/unadjusted predictors such as comorbidifies, efc. in the
S 9 Obesity 319 (24.7%) 125 (9.7%) 131 (28.8%) 46 (10.1%) 6.08 C .
. . . - . . - . . . i tory d 382 (29.5%) 112 (8.7%) 91(20.0%) 23 (5.1%) 6.01 : multivariable regression models.
« Case Cohort: Adult patients with PAH identified during the identification period (01JAN2016-30NOV2018) were included Chromic obet O‘l"jfer reslp'ra Orydfsease 151007 18 (1% 93 (16.0%) 1003 2% 6.00 . | . | o
in this cohort. The date of the first diagnosis claim for PH/PAH was defined as the index date. ronic obstructive pulmonary disease (16.9%) (1.4%) (16.0%) (2.2%) * The study results may not be generalizable to the entire US population as the data only included commercially-insured
Dyspnea  749(57.9%) 62 (4.8%)  245(53.8%) 19 (4.2%) = 5 00 oatients who were employed. The condition of patients with public insurance may be different.
« Control Cohort: Adult patients without PAH diagnosis during the study period were included in this cohort. A random Pneumonia 844 (65.3%) 682(52.7%) 179 (39.3%) 124 (27.3%) o =
date during the identification period was selected as the index date for control patients (Figure 1). Coronary artery disease 270(20.9%) 59 (4.6%) 93(20.4%) 20 (4.4%) »
Hypertension 841 (65.0%) 398 (30.8%) 311 (68.4%) 146 (32.1%) = 4.00
The analysis was carried out for patients with PAH who had 21 month of follow-up. Sensitivity analysis was conducted among Diabetes mellitus 388 (30.0%) 143 (11.1%) 152 (33.4%) 46 (10.1%) 5
patients with PAH who had 12-month follow-up period for both prevalent and incident populations. Kidney disease (excluding end-stage renal disease) 216 (16.7%) 28 (2.2%) 69 (15.2%) 5 (1.1%) 3.00 | C O N C L U S I O N S
PAH: pulmonary arterial hypertension; SD: standard deviation
Figure 1. Patient Selection 2.00 1.48 1.53 1.68 1.53
PAH Cohort Control Cohort e The average total all-cause healthcare cost was substantially higher for the prevalent PAH patients as compared to
& 21 PH/PAH diagnosis claims in the inpatient setting or 22 PH/PAH f No diagnosis claim for PH/PAH, a procedure claim for ) ;:OI’TITO'S (|$9,?‘| 5 \(/:IS $35§ PPTPM)_I_OH? We_l_rhe FI;T]A\GHInly drlve_l_.n bly InpOTlenT (466%_660%) Ond phOrmOCy (280%_443%) COSTS 1.00 ° This reql'world StUdy Showed tth paﬁents W"h PAH hqd higher direCt heq"hcqre Uﬁlizqﬁon reSU"ing in higher
N ey L e e siﬁi;‘l,ﬁ;: =t el et ey "";“d“;:d"i‘:ﬂ“" ey time dusiog orprevaient and inciaent pafients wi respectively. direct healthcare cost for patients with PAH diagnosis compared to other patients without PAH diagnosis
prm:t.a-.ureca.lm ur? .un .E mg,nnsm code for in any € stu eri . L . . . 0.00
pns|t|ondunngthefdentlﬁc;tfrll::;:d[ﬂ]JAN2016-30NOV2013] {o1mmﬂ1:i11{§czols} A”5|m||or’rr§nd”vk\]/os obser\;ed forincident PAH patients compared to controls ($9,353 vs $336 PPPM) on average total STD days Productivity loss days e The study showed higher productivity loss days resulting in higher indirect cost for patients with PAH
- k . | Qi-cause hediihcare costs. compared to the control patients. This incremental cost and higher productivity loss were attributable to the
e | e Incident PAH patients had higher inpatient costs PPPM ($6.175 vs $4,623) and utilization compared to prevalent PAH Prevalent Incident Prevalent Incident use of more STD benefit in the PAH population.

PAH diagnosis date Adult with continuous health plan enrollment and full-

N =2,759 time employment in the 12 months baseline period and

21-month follow-up period
| | N=116,113
Adult patients with continuous health plan enrollment and N

patients (Figure 2).

Figure 2. Adjusted Direct Healthcare Costs in the Prevalent and Incident PAH Populations

Significant p-value (<0.05) across all variables
PAH cohort: patients with PAH; Control cohort: non-PAH patients

PAH: pulmonary arterial hypertension; PPPM: per patient per month; STD: short term disability

 |In addition, this study observed higher productivity loss and indirect cost in the incident PAH patients
compare to the prevalent PAH patients.

)  These data suggest that the patients with the chronic conditions including PAH incur a substantial loss of
full-time employment in the 12-month baseline period and 21- 512,000 . . . . . rod tivitvy d to their illn m red to th ithout th hroni ndition
i e 1 Patients with PAH had higher STD cost PPPM ($1,226 vs $277) and productivity loss PPPM ($1,230 vs $321) as compared prodauctivity due 1o Their lliness as compared 10 Those wiihour ihese chronic condliions.
R e e e e 49,915 fo controls for the prevalent PAH population. * PAH places a burden on employees and employer in terms of lost productivity and associated costs, and on
the study period $10,000 $9,353 A similar frend was observed for the incident PAH and controls; productivity loss PPPM ($1,706 vs $263). individuals in terms of lost income related to absenteeism, activity limitation, and disability. Therefore,
pu EUAGIS patentowit peegiianty, latice, delivady, arsitle. s consideration of indirect and direct costs is necessary to gain a more complete view of the economic burden
y ’ ik weriod s However, a higher indirect costs was observed for incident PAH patients ($1,718 vs $1,230) compared to prevalent PAH of PAH.
N = 1,466 $8,000 patients (Figure 4).
' 4 <
Prevalent PAH patients N = 1,293 Fre‘falent tomtrol pat'?nts Nz 1299 E 56,175 Figure 4. Adjusted Indirect Costs in the Prevalent and Incident PAH Populations
_ _ Incident* Control patients N = 455 $6,000
Incident* PAH patients N =455 ..3
S »4,623 $4,390 B PAH cohort H Control cohort
*Patients without PH/PAH diagnosis or medical claim or PAH medication or RHC procedure during the baseline period. 541000 2 R efe re n C e s
PAH: pulmonary arterial hypertension; PDESI: phosphodiesterase (Type 5) enzyme inhibitors; PH: pulmonary hypertension; RHC: right heart catheterization 52,621 $ ;000
‘ 163 $1,800 $1,706 $1,718
Study Variables 22,000 $36 $31 193 » ' Galié N, Hoeper MM, Humbert M, et al. Corrgendum to: ‘Guidelines for the diagnosis and treatment of pulmonary
e Patfient demographics and clinical characteristics, including age, sex, geographic region, Charlson Comorbidity Index 102 $97 $107 $90 48 $50 126 $173 336 $359 $1,600 hypertension’ [Eur.Heor’r J (20Q9) 30, 2493-537]: The Task Force for T.he Diogno.sis and Treatment of Pulmonary Hyper’rensioh of
(CCI) score, individual comorbidities and healthcare costs and utilization during the 12-month baseline period $0 —_ _— - e — ] fhe European Society of Cardiology (ESC) and the European Respiratory Society (ERS), endorsed by the Internafional Society
Inpatient Office Pharmacy $1,400 of Heart and Lung Transplantation (ISHLT). Eur Hearf J. 2011;32(8):926.
Study Outcomes ER costs Total Cost $1,226 $1,230
costs costs costs ’ ’ . . . . . . . . . .
. . . . . . $1.200 2Guillevin L, Armstrong |, Aldrighetti R, et al. Understanding the impact of pulmonary arterial hypertension on patients' and
The following outcome variables were examined for the follow-up period and reported as per patient per month (PPPM). W Incident PAH Cohort N=455 $6,175 $107 $193 $2,621 $9,353 ’ carers' lives. Eur Respir Rev. 2013;22(130):535-542. doi:10.1183/09059180.00005713
: . e B Incident Control Cohort N=455 $102 $36 $48 $126 $336 E $1.000
* Direct healthcare costs: All-cause healthcare resource utilization and cost 2 Prevalent PAH Cohort N1 203 51 623 690 $163 61 390 69915 o > 3Lédwe B, Grafe K, Ufer C, Kroenke K, Grinig E, Herzog W, Borst MM. Anxiety and depression in patients with pulmonary
 Indirect healthcare costs: Short term disability (STD; days), long term disability (LTD; days), productivity loss (STD and LTD Prevalent Control Cohort N=1,293 597 $31 $50 $173 $359 £ $800 hypertension. Psychosom Med. 2004;66(6):831-6. doi: 10.1077/01.psy.0000145593.37594.39. PMID: 15564346.
days), and associated costs S 4 Armstrong |, Harries C, Yorke J. The Impahct Survey: living with PAH. Am J Respir Crit Care Med. 2011;183:A4130.
. . . Significant p-value (<0.05) across all variables 600
Descriptive Analysis ER: emergency room; PAH: pulmonary arterial hypertension; PPPM: per patient per month ? >Kirson NY, Birnbaum HG, Ivanova JI, Waldman T, Joish V, Wiliamson T. Excess costs associated with patients with pulmonary
e All baseline variables were analyzed descriptively. Counts and percentages were provided for categorical variables. Healthcare resource utilization was significantly higher among PAH patients compared to controls. 3400 $277 $263 5321 $261 arterial hypertension in a Us privately insured population. Appl Healfh Econ Health Folicy. 2011:7(5):275-303.
Means and standard deviations were provided for continuous variables. P-values were calculated using chi-square test Specifically, patients with PAH had more inpatient stays PPPM (0.07 vs 0.00 days) and longer LOS PPPM (0.63
for categorical variables and t-tests for continuous variables. In addition, standardized differences were computed for vs 0.02 da s') compared to controls amond orevalent PAH oTieﬁ’rs (Toble ) ' $200
each variable. ' Y P 9P P ' O
o ] Prevalent PAH patients had significantly longer STD days PPPM (6.0 vs 1.48 days) and productivity loss days PPPM (6.08 vs $0 D Is C I o s U re s
Multivariate Analysis 1.68 days) as compared to controls. STD days Indirect Cost
* Generalized linear models (GLMs) were used to compare direct and indirect healthcare costs and productivity loss A similar frend was observed for incident PAH patients compared to controls; productivity loss PPPM (8.18 vs 1.53 days). Prevalent Incident Prevalent Incident

between PAH and control patients controlling for age, sex, geographic region, health insurance status) and clinical
characteristics (e.g., CCIl score, individual comorbidities, marginal effects, p-values) for each comparison were
obtained.

Also, incident PAH patients had higher productivity loss days PPPM (8.18 vs 6.08 days) compared to prevalent PAH

patients (Figure 3).

Significant p-value (<0.05) across all variables
PAH cohort: patients with PAH; Control cohort: non-PAH patients

PAH: pulmonary arterial hypertension; PPPM: per patient per month; STD: short term disability
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