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Abstract: Pulmonary arterial hypertension (PAH) is a chronic, symptomatic, life-threatening illness; how-

ever, it is complex, with variable expression regarding impact on quality of life (QOL). This study investi-

gated attitudes and comfort of physicians regarding palliative care (PC) for patients with PAH and explored

potential barriers to PC in PAH. An internet-based, mixed-methods survey was distributed to Pulmonary

Hypertension Clinicians and Researchers, a professional organization within the Pulmonary Hypertension

Association. Only responses from physicians involved in clinical care of patients with PAH were analyzed.

Of 355 clinicians/researchers, 79 (22%) returned surveys, including 76 (21%) providers involved in clinical

care. Responding physicians were mainly pulmonologists (67%), practiced in university/academic medical

centers (89%), had been in practice a mean of 12 � 7 years, cared for a median of 100 PAH patients per year,

and reported a high level of confidence in managing PAH (87%), advanced PAH-specific pharmacologic

interventions (95%), and end-of-life care (88%). Smaller proportions were comfortable managing pain (62%)

and QOL issues (78%). Most physicians (91%) reported utilizing PC consultation at least once in the prior

year, primarily in the setting of end-of-life/active dying (59%), hospice referral (46%), or symptomatic dys-

pnea/impaired QOL (40%). The most frequent reasons for not referring patients to PC included nonapproval

by the patient/family (51%) and concern that PC is “giving up hope” (43%). PAH may result in symptoms

that impair QOL despite optimal PAH therapy; however, PC awareness and utilization for PAH providers is

low. Opportunities may exist to integrate PC into care for PAH patients.
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INTRODUCTION

Pulmonary arterial hypertension (PAH) is a serious,

chronic medical illness caused by remodeling of the pul-

monary vasculature and resulting in right heart failure,

and it leads to an array of clinical manifestations and im-

paired quality of life (QOL). Median survival without treat-

ment is 2.8 years1 but is significantly better in the current

treatment era.2-6 Multiple studies and clinical trials have

shown that novel pharmacologic agents can improve sur-

vival in patients with PAH;2,5 however, symptom burden

and QOL can remain challenging.7-10 While palliative care

(PC) has been gaining acceptance as a part of care for pa-

tients with advanced heart failure,11-15 and a recently pub-

lished study looked at attitudes and barriers to PC in heart

failure,15 there is a paucity of literature investigating how

clinicians who manage PAH have adopted this approach.

In this study, we evaluate the perception of clinicians re-

garding symptom burden that patients may experience.

We attempt to quantify physician attitudes regarding PC

for patients with PAH, in an effort to determine whether

there is an opportunity to incorporate such principles in

PAH patient management. We hypothesized that physi-

cians who care for patients with PAH have a reluctance to

utilize PC consultation for end-of-life issues and symptom

control.
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METHODS

Study approval was obtained from the Pulmonary Hyper-

tension Clinicians and Researchers (PHCR), an organiza-

tion within the Pulmonary Hypertension Association,

and the Mayo Clinic Institutional Review Board (Roches-

ter, MN) before survey dissemination. Concurrent sepa-

rate surveys were distributed to Pulmonary Hypertension

Association listserv subscribers, including patients and

caregivers; this analysis focuses on the survey of physi-

cians who provide direct care for patients with PAH.

The survey (see appendix, available online) included a

physician self-assessment of comfort with primary man-

agement and therapeutics for PAH as well as an assess-

ment of referrals to and utilization of PC resources. Physi-

cian self-reported comfort withmanaging acute and chronic

pain and other QOL markers was evaluated, and potential

barriers to PC consultation were explored. Survey questions

were directed at evaluating comfort level with assessment

andmanagement of disease-related symptoms, QOL issues,

pain in patients with PAH, advanced PAH pharmacologic

interventions, patient/family discussion on death and dying,

and supportive-care measures. Respondent comfort-level re-

sponses were measured on a 5-point Likert scale (“very com-

fortable,” “somewhat comfortable,” “neither comfortable nor

uncomfortable,” “somewhat uncomfortable,” and “very un-

comfortable”). For analysis, “very comfortable” and “some-

what comfortable” were grouped together.

A case vignette (Box 1) describing a seriously ill patient

with advanced, end-stage PAH was used to assess clini-

cian management styles and willingness to consider thera-

peutic options with varying degrees of potential benefit,

harm, and invasiveness. The vignette encouraged physi-

cians to choose all options they would consider for treat-

ing this patient (intravenous diuretic, oxygen, clinical trial,

atrial septostomy, ultrafiltration, PC consultation, opioid

therapy, hospice, and/or pulmonary rehabilitation). Sur-

veys were electronically administered anonymously by a

third party (Mayo Clinic Survey Research Center) to main-

tain security, and investigators reviewed only deidentified

data.

Results were analyzed descriptively, with categorical data

reported as percentages and continuous variables reported

as means� standard deviations or medians with interquar-

tile ranges, as appropriate. Data were collected and ana-

lyzed with SAS (Cary, NC). Free-text responses regarding

barriers to PC were independently reviewed by 2 investi-

gators (KMS and TDS), with qualitative themes identified

and consensus obtained.

RESULTS

Physician self-reported characteristics and attitudes
Of 355 physicians and researchers with active e-mail ad-

dresses registered with the PHCR, 79 returned completed

surveys (22% overall response). Of these, 76 (96%; 21%

of the total) were eligible physicians who were involved

in the clinical care of patients with PAH. Baseline survey

characteristics are shown in Table 1. Most physicians were

pulmonologists (67%). Most practiced in a university or ac-

ademic setting (89%), were midcareer, with a mean age of

48 � 9 years, and had been in clinical practice for a mean

of 12 � 7 years. Physicians reported caring for a median of

100 patients (interquartile range [IQR]: 35–150) with PAH

annually, with common use of oral PAH medications (me-

dian 73; IQR: 30–125). A median of 22 (IQR: 5–50) of their

patients per year were treated with parenteral prostacyclin

analogs.

Physicians reported their perception that the most com-

monly encountered symptoms affecting patients whom

they treated were exertional dyspnea (99%), fatigue (97%),

edema (88%), depression (83%), and anxiety (80%; Fig-

ure 1). Regarding self-assessment of practice patterns, phy-

sicians reported the highest comfort levels in assessment

of PAH-specific, disease-related symptoms (88%) and symp-

tom management (87%). The majority of physicians (95%)

reported feeling comfortable or very comfortable with ad-

vanced PAH-specific pharmacologic interventions (i.e., pros-

tanoids, endothelin receptor antagonists), while a majority

(88%) also reported a high degree of confidence regarding

end-of-life care plans and discussion with patients and their

families. Physicians reported less comfort in assessing and

Box 1: A 55-year-old female with PAH presents as

your patient. Shewas diagnosed with primary PAH4-

1/2 years ago when she presented with dyspnea on

exertion. She was initially treated with amlodipine.

After an initial response waned, she was then treated

with sildenafil and bosentan. She continued to have

worsening right ventricular end diastolic pressure

(RVEDP) on imaging and worsening right heart fail-

ureandunderwent rightheart catheterization.HerRV

end diastolic volumesweremarkedly elevated and her

PA pressure was 91/33 (systemic blood pressure 89/

49).Thepatient thenhada trial of epoprostenolbutdid

not tolerate this medication due to nausea, hypoxia,

and systemic hypotension. Based on her current clin-

ical situation, you estimate her survival between 6 and

12months. She is profoundly dyspneic, and has gained

15 kg of fluid weight.
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managing supportive-care measures, including QOL-related

issues, as only 43% of physicians were very comfortable in

assessing QOL and 33% were very comfortable managing

QOL issues. Similarly, only 36% of physicians were very

comfortable regarding pain assessment, and 14% were very

comfortable with pain management using opioids, antide-

pressants, or other neuromodulatory agents (i.e., gabapen-

tin) for neuropathic pain.

In regard to PC utilization, a majority (91%) of PAH

physicians reported obtaining a PC consultation at least

once in the 12 months prior to the survey. The most com-

mon reasons for obtaining a PC consultation was in the

setting of end of life or active dying (59%) or for hospice

referral (46%; Table 2). Forty percent of PC consultations

were obtained for either assistance with dyspnea manage-

ment or assistance with impaired patient QOL. Table 3

highlights physician-perceived barriers to PC consultation.

When asked about potential barriers to referral for PC, the

most frequently cited reasons included nonapproval by

the patient/family (51%) and a view that PC is “giving up

hope” (43%), while 36% of respondents felt comfortable ad-

dressing QOL, symptom management, and end-of-life is-

sues without PC consultation. In addition, 28% of physi-

cians believed that PAH patients were not eligible to have

PC if prostanoids were continued, and 20% thought that

PC involvement resulted in difficulty treating the PAH as

aggressively as necessary.

Vignette responses
In response to a clinical vignette asking for appropriate

treatment options for a patient with advanced PAH (World

Health Organization class IV symptoms) and an expected

survival of less than 1 year, the majority of physicians con-

sidered use of diuretics and oxygen.Many respondents con-

sidered aggressive therapies with variable efficacy, includ-

ing a clinical trial (51%) or atrial septostomy (49%). In

contrast, only 40% of respondents considered PC consulta-

tion, and only 12% of clinicians considered referral to hos-

pice as an appropriate option at that time (Figure 2).

DISCUSSION

The physician-respondents in this study represented pre-

dominantly pulmonology or cardiology physicians with ac-

ademic or university ties who also possessed a high level

of expertise in treating patients with advanced disease, as

evident by the number of patients on intravenous pros-

tanoid therapy. Despite a high level of self-reported com-

fort in treating patients with PAH and recognition of the

Table 1. Baseline respondent characteristics

Characteristic Value

Mean age � SD, years (n ¼ 75) 48 � 9

Mean time in practice � SD, years (n ¼ 74) 12 � 7

Clinical characteristics, n (%)

Primary specialty

Pulmonologist 50 (67)

Cardiologist 20 (27)

Other 5 (7)

Practice type (n ¼ 75)

University or academic medical center 67 (89)

Private physician 7 (9)

Government facility 0 (0)

Other 1 (1)

Missing 1 (1)

No. of PAH patients seen per year in
clinical practice, median (IQR) 100 (35, 150)

No. of PAH patients cared for on oral
PH medications, median (IQR) 73 (30, 125)

No. of PAH patients cared for on parenteral
prostanoids, median (IQR) 22 (5, 50)

No. of physicians who referred a patient with
PAH for atrial septostomy (%) 31 (41)

No. of physicians who referred a patient with
PAH for heart and/or lung transplant (%) 67 (88)

No. of physicians who referred a patient with
PAH for palliative care consultation (%) 55 (72)

Note: n ¼ 76 respondents unless otherwise specified. PAH:
pulmonary arterial hypertension; IQR: interquartile range (i.e.,
25th–75th percentiles); PH: pulmonary hypertension.

Figure 1. Symptoms encountered most often in patients with
pulmonary arterial hypertension. Y-axis shows percent of respon-
dents. SOB: shortness of breath.
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symptom burden, only 40% of responding physicians con-

sidered PC an appropriate adjunct to traditional PAH ther-

apies, despite reporting less overall comfort in treating

QOL symptom burden and end-of-life scenarios. More fre-

quently, physicians considered aggressive, invasive, non-

evidence-based measures such as atrial septostomy or clini-

cal trials for patients who may be approaching the end of

life (Figure 2). Although atrial septostomy may be appro-

priate to consider in select patients refractory to maximal

medical therapy, the procedure lacks robust study in ran-

domized clinical trials, with data limited to single-center

experiences.16-19 Perhaps more important is the concept

that PC can coexist with aggressive PAH treatment, includ-

ing interventional and surgical procedures, and may be ad-

junctive to symptom control, particularly when advanced

therapies are involved.15,20,21 In our study, we aimed to

identify physician-perceived potential barriers to PC involve-

ment in the care of patients with PAH. More than half of all

responding physicians (51%) cited nonapproval of the pa-

tient or family regarding PC involvement, while 43% of

physicians felt that PC consultation may be perceived as

“giving up hope.” A major barrier to PC consultation may

also include misunderstanding of the scope and goals of

PC, as 17% of respondents agreed that the term “pallia-

tive” has a negative connotation.

Patients with PAH frequently have profound and mul-

tifactorial symptom burden that negatively affects QOL

and may persist despite optimal PAH therapy.7,22-26 In a

cross-sectional, internet-based survey of 276 patients with

PAH, respondents reported significant impairment with

regard to fatigue (57%), physical well-being (56%), limita-

tion of social activity (49%), emotional well-being (49%),

and pain (38%).10 Despite impaired QOL, utilization of PC

was reported to be low in patients with PAH, and misper-

ceptions regarding PC exist. In the aforementioned study,

40% of patients reported impairment of QOL due to symp-

toms, yet only 1.4% reported involvement of a PC specialist

in their PAH-directed care.10 Themismatch between symp-

tom perception and the role of PC can be considerable, as

63% of those patients did not believe that they were “sick

enough” to warrant PC involvement.10

Concerns that PC equates to giving up or lack of ag-

gressiveness have been expressed previously by patients10

and by some physicians in this survey. The thought may be

coupled with concerns that survival will be limited with pur-

suit of PC. However, it has been demonstrated in patients

with metastatic non-small-cell lung cancer that early incor-

poration of PC along with conventional, disease-targeted

therapy improved QOL, resulted in less depression, and

Table 3. Physician-perceived barriers to palliative care

Barrier statement
Respondents who

agree, n (%)

PAH patient or family was not
agreeable to consultation 39 (51)

There is concern that palliative
medicine consultation may be
viewed by patients as “giving up
hope” 33 (43)

I am comfortable dealing with issues
of quality of life and end-of-life care
and do not feel palliative care
consultation was necessary 27 (36)

PAH patients are not eligible to have
palliative care if they continue to
receive active therapies (i.e.,
prostanoids) 21 (28)

It is hard to treat PAH as aggressively
as is needed and have palliative care
at the same time 15 (20)

Given that many PAH patients are
young, it is hard to consider them
for palliative medicine consultation 14 (18)

The name “palliative” has a negative
connotation 13 (17)

PAH patients have a chronic disease,
may live for years, and are not
appropriate for palliative medicine
as they are not “end-of-life” 8 (11)

Palliative medicine and hospice are the
same thing, and the patient wasn’t
ready for hospice 5 (6)

Note: Percentages are based on n ¼ 76 respondents. PAH:
pulmonary arterial hypertension.

Table 2. Common reasons reported by physicians for
palliative medicine referral in patients with
pulmonary arterial hypertension

Reasons n (%)

End of life/active dying 45 (59)

Hospice referral 35 (46)

Dyspnea management 30 (39)

Impaired quality of life 30 (39)

Goals-of-care discussion 24 (32)

Pain management 19 (25)

Other symptoms 11 (14)

Note: Percentages are based on n ¼ 76 respondents.
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improved median survival (11.6 months vs. 8.9 months),

compared to “standard care” in similar patients.27

System barriers may exist within institutions (e.g., lack

of access or availability of services) that prevent palliative

medicine involvement. Inpatient use of PC for patients

with PAH occurs infrequently, yet two-thirds of patients

with PAH die in the hospital, despite patient preferences

to die at home.28 Despite numerous interventions in pa-

tients with heart failure, readmissions continue to place

a major burden on both the healthcare system and pa-

tients.29-32 PC consultation can help caregivers address pa-

tient expectations, update patients on prognosis, and dis-

cuss goals of care, especially when the disease trajectory

changes or patient expectations are discordant with prog-

nosis.20,21,33,34 These moments facilitate open communi-

cation, empower patient decision making, and develop rap-

port and can optimally occur in collaboration with the

primary PAH-treating clinicians.

By seeking to improve QOL in patients with PAH and

by improved public awareness, PC has the potential to be-

come routine in concert with aggressive, life-prolonging,

PAH-targeted therapies.20 The role of PC in the care of pa-

tients with cardiovascular illnesses has been emphasized

in recent European and American guidelines, with recom-

mended annual visits to discuss anticipated and unantici-

pated events, including end-of-life care.13,14 Clinical inter-

ventions focusing on routine evaluation of these issues

and triggers to consider PC have been well received in pa-

tients with advanced heart failure and in patients who have

undergone implantation of mechanical circulatory sup-

port.35 Finally, a recently published qualitative study dem-

onstrated that patients with heart failure often do not get

adequate PC for several of the reasons noted in this study,

including limited provider knowledge and misperceptions

regarding role of PC.15

Risk prediction in the setting of PAH, using validated

tools that incorporate clinical and hemodynamic variables

for prognostication, can be helpful with respect to sur-

vival,6,36 but such tools do not incorporate QOL measures

or patient-reported outcomes. QOL questionnaires for pa-

tients with heart failure were traditionally designed for

patients with left-sided heart failure37,38 and extrapolated

for use in patients with PAH.23,24,39 Inherent challenges

exist with the use of specific questionnaires in different

populations of patients.22 These obstacles prompted the

creation of a disease-specific QOL questionnaire directed

at assessing domains that directly affect patients with

PAH40 that has been validated in patients with group 1

pulmonary hypertension in the United States.41

As disease-specific questionnaires become integrated

into practice, physicians may further appreciate the effect

that PAH-related symptoms and medication side effects

have, both positive and negative, on QOL. Addressing QOL

entails a deeper understanding of patients and how their

disease and treatments affect them on the physical, mental,

and spiritual levels. Although survival has improved for pa-

tients with PAH, morbidity and mortality remain signifi-

cantly increased compared to patients without PAH, and

many patients with PAH face end of life prematurely. Previ-

ous work,10 along with this study, highlights common mis-

perceptions that may serve as barriers to PC consultation in

the setting of PAH. However, we believe that PC consulta-

tion can work in concert with PAH-targeted therapy when

implemented in a patient-centered, team-based approach

that helps patients to achieve their goals of care and that it

may be one of many quality metrics for designation as a

pulmonary hypertension center of excellence.

Conclusions. Experienced PAH physicians report feel-

ing a higher comfort level when managing PAH-specific

pharmacologic interventions or treatments than when fo-

cusing on other QOL issues. PC utilization is low in PAH,

and misperceptions of PC appear to commonly permeate

physician thought and practice. Efforts at integration of PC

may be a means of improving QOL and may assist PAH

providers in symptom management and complex commu-

nication issues.
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