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Introduction

Pulmonary arterial hypertension (PAH) is an uncommon but 
potentially life-threatening illness. The elevated pulmonary 
arterial blood pressure will lead to right heart failure and 
even cardiopulmonary collapse if it is severe. Apart from 
general supportive measures, pulmonary hypertension-
specific therapies (PHST) are available to slow down 
disease progression, but they are not curative. According to 
previous studies, many patients with severe PAH often had 
significant physical symptoms and psychological distress 

for both themselves and their families at the end of life. 
Moreover, they would have repeated admissions due to 
physical deterioration and decline in functioning associated 
with worsening in cardiac function. Some of these patients 
might suffer from unnecessary aggressive interventions 
and resuscitation because of lack of advance care planning 
discussion. As such, Palliative Care (PC) would be an 
important element as part of the overall management (1). 
Hereby, we present a case of severe PAH, who benefited 
from the use of PHST together with the input by PC team. 
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The case report showed the collaborative work between 
PC and parent teams. While parent team was able to 
manage the medical conditions related to PAH, however 
the physical and psychosocial needs should be addressed by 
PC team. More importantly, the PC team has essential roles 
of providing advance care planning discussions with the 
patient and thus might avoid unnecessary interventions. 
We present the following case in accordance with the CARE 
reporting checklist (available at http://dx.doi.org/10.21037/
acr-20-108).

Case presentation

This 40-year-old lady with history of schizoaffective 
disorder on regular use of serotonin selective reuptake 
inhibitor (SSRI), presented with chest pain and shortness 
of breath in 2015. After further work-up, she was 
found to have severe PAH together with hypertension, 
hyperlipidemia, obesity, fatty liver, asthma, obstructive sleep 
apnoea. Echocardiogram showed preserved left ventricular 
function, dilated right ventricle, impaired right ventricular 
systolic function and pulmonary hypertension. The 
measured right ventricular systolic pressure was 76 mmHg. 
Computed tomography excluded pulmonary aetiologies 
(Figure 1). Right heart catheterization showed mean 
pulmonary arterial pressure was 52 mmHg and did not 
show any significant vasodilatory response after adenosine 
infusion. Her 6 mins walk test (6MWT) at room air was 
270 meters. The diagnosis was idiopathic PAH as there was 
no secondary cause of PTH identified. 

She was then started on monotherapy, sildenafil 20mg 
thrice daily since 2016. Anticoagulants and diuretics were 
also given in view of risk of thrombosis and fluid overload. 
Her SSRI was then stopped. However, her exercise 

tolerance gradually deteriorated, and she experienced more 
frequent near syncope. She was dyspnoeic on exertion 
and required long term oxygen since 2017. One of the 
prognostic indicators, N-terminal pro-Brain natriuretic 
peptide (NT-proBNP) was elevated (2,460 pg/mL;  
reference: >450 pg/mL). Her daily activities became 
limited and reached WHO class III. Because of worsening 
functional conditions, additional PAH-specific agents 
macitentan 10 mg daily and selexipag 400 microgram were 
given subsequently in 2017 and 2018. However, she was not 
a candidate for lung transplant because of severe obesity. 

She had repeated admissions due to chest symptoms in 
2019 and was later referred to PC team for complicated 
symptom management and psychosocial care. On PC team 
assessment, she had palpitation, anorexia, retrosternal 
discomfort, insomnia, fatigue and shortness of breath. She 
had signs of fluid overload and required oxygen therapy at  
6 L/min. Chest X-ray showed congested lung field (Figure 2).  
Her symptoms were so distressing that she became mostly 
bed-bound and could not perform any physical activities. In 
addition, she had spiritual distress with feelings of hopeless, 
depressed and meaningless since curative treatment was 
not available for her. She was just panic about the chance 
of sudden death for herself and so could not sleep well. 
In addition, she worried about her son who had attention 
deficit hyperactivity disorder and her mother, who was 
the main carer, expressed grief about potential loss of her 
daughter. 

Because of persistent chest symptoms, subcutaneous 
fentanyl infusion and midazolam were eventually required 

Figure 1 Computed Tomography (CT) thorax shows enlarged 
right ventricle with prominent pulmonary trunk.

Figure 2 Chest X-ray shows congested lung field and prominent 
right hilum.
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as to palliative her breathlessness and pain in hospital. She 
was also referred to clinical psychologist and chaplain for 
psychological and spiritual support. After 3–4 weeks of PC 
treatment, her chest symptoms were markedly reduced and 
there was less rumination of her negative thoughts. Her 
mother also joined our care-giver support group. Moreover, 
she started to have greater sense of control and felt less 
anxious because the breakthrough symptoms could now 
be improved with rest and our opioid treatment. As her 
condition became stable, subcutaneous fentanyl infusion 
was changed to transdermal fentanyl patch at the dose of  
2.1 mg every 72 hours. With this multidisciplinary 
approach, she had improvement in functional class, and 
managed to do simple tasks of daily living with long term 
oxygen therapy. She can be discharged to home successfully 
and had regular out-patient follow-up. She was not 
hospitalised for 3 months already.

All procedures performed in studies involving human 
participants were in accordance with the ethical standards of 
the institutional and/or national research committee(s) and 
with the Helsinki Declaration (as revised in 2013). Written 
informed consent was obtained from the patient.

Discussion

The development of PAH specific medications is one of 
the major factors that account for improvement in survival 
in the past 2 decades. The 5-year survival rate for patients 
with idiopathic PAH was around 65% (2). However, they 
are expected to deteriorate with more and more symptoms. 
Just like this case, these patients usually present with chest 
discomfort and dyspnoea which worsen and most of them 
became homebound with oxygen dependent, over several 
years. As a result, they will develop emotional and caring 
problems. Eventually, both patients and their caregivers often 
have strong psychosocial needs. Although there is no strong 
evidence for early PC integration with severe PAH, the 
incorporation of palliative team is highly recommended (1).

In this case, she had several poor prognostic factors 
including signs of right heart failure, syncope, elevated 
NT-proBNP, 6MWT less than 300 metres and WHO 
functional class IV (3). Thus, she only had limited survival. 
In the management of PAH, conventional measures include 
oxygen therapy, vaccination, diuretics, anticoagulation and 
pulmonary rehabilitation are recommended (1). WHO 
functional class is commonly used for risk stratification 
and is an important factor to determine the use of PAH-
specific therapies. In selected patients who tested positive 

response with acute vasoreactivity test, a trial of calcium 
channel blocker should be administered. In fact, there are 4 
classes of PAH-specific pharmacological treatments, namely 
endothelial receptor antagonist (ERA), nitric oxide-cyclic 
guanosine monophosphate enhancers, oral prostacyclin 
receptor agonists and prostanoids. Both phosphodiesterase 
inhibitors (PDE5I) (e.g., sildenafil, tadalafil and Vardenafil), 
as well as guanylate cyclase stimulant (e.g., riociguat) are 
nitric oxide-cyclic guanosine monophosphate enhancers. 
They achieve vasodilation via different mechanisms. 
No direct comparison of effectiveness among different 
therapeutic agents is available. The selection of therapeutic 
regimen is also affected by local drug availability, cost and 
patient’s preference (1).

One of the most readily available PDE5Is, sildenafil, 
is often started as initial monotherapy in our local 
institution. Its efficacy on improving exercise capacity and 
cardiopulmonary hemodynamics had been demonstrated 
in randomised controlled trial. It may cause flushing, 
dyspepsia, and diarrhoea as adverse events (4). The ERA 
as this patient used, macitenan, has been shown to achieve 
a significant benefit with reduction of death, initiation of 
prostanoids or worsening of PAH by 45% (5). Common 
side effects of ERAs are hepatotoxicity and peripheral 
edema, but they are in general well tolerated. In patients 
who had WHO functional class III/IV, combination of 
prostanoids, ERA and PDE5I is usually the treatment of 
choice (1). Recently, the development of oral prostacyclin 
receptor agonist, selexipag offer another possible choice 
for them. In phase III GRIPHON study, the addition of 
selexipag could significantly reduce the risk of primary 
composite end point of death or complication related to 
PAH. Its common side effects are headache, diarrhoea, 
nausea and jaw pain (6). However, the improvement in 
mortality could not be demonstrated and so this add-on 
approach using selexipag is not routinely used. (1). Yet, the 
lady in this case did benefit from the combination of ERA, 
PDE5I and selexipag, as shown by improvement in WHO 
functional class, stabilization of symptoms and reduction 
of hospitalizations. She tolerated this combination without 
significant side effects. In reality, the cost of drugs might 
take into consideration when serving this kind of patients. 
However, recent meta-analyses also documented that 
combination therapy significantly reduced the risk of 
clinical worsening by ~35% compared with monotherapy 
alone (7).

In the pre-treatment era, patients with idiopathic PAH 
demonstrated a median survival of only two to three years 
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(6,7). In treatment-era registries, median survival has 
improved to around 7 years (8). Death in PAH is typically 
related to progressive right heart failure, sudden cardiac 
death, or an intercurrent illness (most often respiratory 
failure) in which PAH predisposes to worse outcomes (9). 
Patients with PAH who experience cardiac arrest rarely 
have a ‘shockable’ rhythm and uncommonly survive.

Patients with PAH are expected to run a downhill course 
due to progressive right heart failure if left untreated. 
Physical symptoms including dyspnoea, fatigue and syncope 
can affect the daily living substantially (8,9). They can suffer 
sudden death from acute pulmonary hypertension crisis 
and chance of successful cardiopulmonary resuscitation was 
low (10). It is important to explore patient’s wish and goal 
of care in advance care planning. Moreover, the possibility 
of sudden death imposes a substantial psychological burden 
to patients. The impact on psychological, spiritual and 
social wellbeing is often overlooked. A cross-sectional study 
showed that up to one third of patients with PAH had 
psychological disorders, mainly depression and anxiety (11). 
Their carers can easily get exhausted as they need to pay 
extra effort in taking care of the patients. Both patients and 
their carers’ daily livings are profoundly affected (8). The 
impact on quality of life warrants early incorporation of PC. 
Some of the physicians might hesitate to refer to PC as they 
are fear of losing hope to patients. Patients and their family 
may turn down the offer. This can be partially explained by 
the patients’ lack of understanding on potential impacts of 
PAH. Some may still think that the referral to PC care may 
hinder the aggressive active treatment (12,13). 

It is encouraging to see that this patient was benefited 
from PC service for several important aspects including 
her symptoms reduced, emotional stable, function status 
improved and hope reskilled as she wished to go home. 
In this case, use of combination PAH had palliative roles, 
just like chemotherapy and radiotherapy, for patients with 
terminal malignancy. Apart from maintaining functional 
status, it also helps improve symptoms and quality of life. 
More importantly, it gives ‘hope’ for the patient as to have 
short-term goals, e.g., home leave or discharge. Maintaining 
‘hope’ for terminal patients is crucial to provide spiritual 
support for end of life care (10,14).

This case illustrated the success of early integrated 
care of cardiac and PC teams in managing a severe PAH 
patient with refractory symptoms and enable her to 
discharge home. PC is appropriate to support the needs of 
these patients. While her medical condition can be treated 
and followed by the parent team, her PC needs should be 

addressed by the PC team. In this case, she suffered from 
repeated episodes of chest discomfort and dizziness and 
required palliative inpatient titration of fentanyl injection 
by PC physicians. She had strong psycho-spiritual distress 
and was supported by PC nurse, clinical psychologist and 
pastoral worker. Our nurse also provided psychoeducation 
in order to reduce her fluid overload episodes (15). Her 
families was further cared by the trained social workers 
for their practical and emotional inputs. As this patient 
has a comorbidity of schizophrenia affective disorder, 
psychiatric team consultation might sometimes be 
necessary. 

The schizoaffective disorder patients usually take 
antipsychotics and SSRI for their mood control, just like 
this patient. SSRIs, tryptophan, and lithium, which affect 
serotonin metabolism, have also been implicated in the 
development of pulmonary arterial hypertension (16). 
Maternal SSRI use has been identified as a potential risk 
factor for the development of persistent PH of the newborn, 
raising the possibility that SSRI exposure may actually be 
harmful to human pulmonary vascular development. In 
addition, a more recent population-based study in Canada 
reported a positive association between SSRI use and PAH, 
which was ascribed to residual confounding (17). Thus, the 
use of these medications should be well balanced against the 
condition of PAH, and sometimes they have to be stopped 
and switched into another alternatives. 

Clinicians must take into account possible hemodynamic 
effects of any palliative intervention for PAH. An 
intervention that depresses systemic blood pressure, RV 
contractility, or increases RV afterload will cause a decline 
in cardiac output that can lead to a rapid spiral of worsening 
hypotension, systemic hypoperfusion, and death. Synergistic 
side effects may occur with palliative medications and PAH 
therapies. Specifically, systemic hypotension is a rare side 
effect of selexipag, but its occurrence may be precipitated 
by addition of frusemide, opioids and benzodiazepines (18). 
Thus, these drugs should be given and titrated cautiously. 
Collaborative care with the patient’s PAH care team is 
strongly advisable (14).

Recent recommendations from a PAH task force are in 
line with this, recommending an interprofessional approach 
focused on narrative medicine, quality of life, shared 
decision making, and timely access to PC (1). In PAH, the 
majority of advanced therapies align well with PC’s goal of 
improving quality of life and symptom burden. However, 
they may pose a challenge when navigating optimal 
symptom management due to frequent medication side 
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effects, burdens of administration (especially with parenteral 
prostanoids) and potential drug-drug interactions (Table 1).

In conclusion, this case highlighted how a patient still 
receiving active PAH-specific therapies could benefit from 
the integration of PC. It is crucial to promote a more 
proactive approach of PC referral so that patient’s suffering 
can be addressed earlier (19,20). Because of limited 
survival for this group of patients, the cost might not be an 
important factor for prescribing these medications. 
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