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Abstract

Pulmonary arterial hypertension (PAH) is a progressive condition that may occur idiopathically 
or in association with connective tissue diseases such as limited cutaneous systemic sclerosis 
(lcSSc). We present a case of late onset lcSSc identified during evaluation of presumed idiopath-
ic PAH in a 75-year-old patient with longstanding Raynaud’s phenomenon. This case highlights 
missed opportunities for earlier diagnosis and screening. Patients with lcSSc, particularly those 
with declining DLCO (diffusing capacity of the lungs for carbon monoxide), abnormal FVC/DLCO 
ratios (FCV = forced vital capacity), elevated NT-proBNP, and positive autoantibodies, are at in-
creased risk for PAH. Screening for lcSSc in older patients with idiopathic arterial hypertension, 
and for PAH in lcSSc, may enable earlier intervention and improve clinical outcomes.
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Background
Pulmonary arterial hypertension (PAH) is a pro-
gressive, life-threatening vascular disease char-
acterized by elevated pulmonary vascular resis-
tance and progressive right ventricular failure.1 
While idiopathic PAH is a well-characterized clin-
ical entity, PAH arising secondary to concurrent 
autoimmune connective tissue diseases carries 
a significantly higher prevalence and mortality 
rate.2-4 Among these underlying conditions, lim-
ited cutaneous systemic sclerosis (lcSSc), com-
monly associated with the “CREST” constellation 
of symptoms: calcinosis, Raynaud’s phenome-
non, esophageal dysmotility, sclerodactyly, and 
telangiectasias. LcSSc demonstrates the stron-
gest association with the development of PAH.1 

 
Importantly, systemic sclerosis-associated PAH 
(SSc-PAH) carries a notably worse prognosis 
than idiopathic PAH, a disparity primarily driven 
by an aggressive underlying pulmonary arterial 

vasculopathy and a compromised right ventric-
ular capacity to compensate for elevated after-
load.5 Given this accelerated risk, early detec-
tion of systemic sclerosis paired with routine, 
systematic screening for PAH is vital. Initiating 
targeted interventions at an earlier clinical stage 
is demonstrably linked to improved long-term 
survival.1,6 Recognizing early constitutional or 
microvascular symptoms, such as progressive 
exertional dyspnea, Raynaud’s phenomenon, 
and telangiectasias, remains a critical hurdle. 
These signs are frequently underrecognized or 
misattributed during the initial stages of the 
disease.6 

 
Current clinical guidelines advocate for routine 
annual screening using transthoracic echocar-
diography (TTE) in all patients diagnosed with 
lcSSc to detect early signs of pulmonary vascu-
lar disease.7 In clinical practice, however, the 
insidious onset of symptoms and variable initial 
diagnostic markers frequently complicate early 
detection, leading to missed opportunities for 
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timely therapeutic intervention. We present a 
case of late onset lcSSc identified via evaluation 
of presumed idiopathic PAH, while highlighting 
missed opportunities for early diagnosis and 
potential impact of new therapies. 

Case presentation 
A 75-year-old female with pulmonary arterial 
hypertension (PAH), Raynaud’s phenomenon, 
hypothyroidism, dyslipidemia, and essential 
hypertension was admitted when a basic met-
abolic panel prior to a pre-planned right heart 
catheterization showed a serum potassium of 
7.8 mmol/L and acute kidney injury. She had 
recently begun oral potassium supplementation 
prescribed by her primary care physician.  
 
Prior to her visit, her PAH had been controlled 
with furosemide, sildenafil, and selexipag (Up-
travi). She had no history of smoking, coronary 
artery disease, or other identifiable secondary 
causes of PAH and no prior documented autoim-
mune workup.  

Investigation 
On presentation in the emergency department, 
the patient appeared visibly anxious with in-
creased work in breathing at 20 breaths per 
minute. She was afebrile, and in normal sinus 
rhythm, with intermittent episodes of tachycar-
dia at 110 bpm and a blood pressure averaging 
120/50. She required home use of 5-6 L of 
supplemental oxygen via nasal cannula and 
was saturating 92% on 4 L nasal cannula in the 
emergency department. Cardiovascular exam-
ination revealed a blowing systolic murmur best 
heard at the left upper sternal border. Pulmo-
nary examination was unremarkable aside from 
increased work of breathing and tachypnea. 
Trace pitting edema was present in the lower 
extremities, although right heart catheterization 
suggested overall low volume status. Her skin 
was warm and dry without rash or any active 
digital discoloration suggestive of her known 
Raynaud’s phenomenon.

A basic metabolic panel as well as a N-terminal 
pro–B-type natriuretic peptide (NT-proBNP) was 

obtained (Table 1). The patient had no history of 
immunologic serum evaluation, so one was initi-
ated. Testing revealed a positive anti-centromere 
B (>9.0 antibody index units) and antinuclear 
antibodies (ANA), with negative anti-Scl-70, 
anti-RNA polymerase III, anti-Th/To, anti-cyclic 
citrullinated peptide (CCP) antibodies and rheu-
matoid factor. In the context of her PAH and 
Raynaud’s phenomenon, these findings support-
ed a diagnosis of limited cutaneous systemic 
sclerosis (lcSSc). Additional testing for viral 
hepatitis, including hepatitis A IgM, hepatitis B 
surface antigen, hepatitis B core IgM antibody, 
and hepatitis C antibody were negative. Anti–
Sjögren’s-syndrome–related antigen A (SSA/
Ro), anti–Sjögren’s-syndrome–related antigen B 
(SSB/La) antibodies, and anti–histidyl–transfer 
RNA synthetase (anti–Jo-1) antibodies all re-
turned negative.

Chest imaging was also performed. X-ray demon-
strated increased pulmonary vascular markings 
and peribronchial cuffing consistent with the 
patient’s known pulmonary arterial hypertension 
diagnosis (Figure 1). A nuclear medicine ventila-
tion-perfusion scan of the lungs was performed 
and showed normal ventilation and perfusion 
without evidence of mismatch and thus, no evi-
dence for thromboembolic disease.
 
Table 1. Baseline serum biochemistry and cardiac bio-
markers obtained at admission of the patient. 

Results are notable for critical electrolyte abnormalities 
(severe hyperkalemia and hyponatremia), acute renal in-
sufficiency, and elevated NT-proBNP consistent with right 
ventricular strain.
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Treatment 
Due to her acute abnormalities including hyper-
kalemia and acute kidney injury, likely second-
ary to recent initiation of oral potassium supple-
mentation in the setting of chronic diuretic use, 
she was treated with standard hyperkalemia 
management including intravenous calcium 
gluconate for cardiac membrane stabilization, 
insulin with dextrose, and loop diuretics. Due to 
persistent hyperkalemia and worsening renal 
function following these treatments, she ulti-
mately required one session of hemodialysis, 
after which her potassium levels normalized and 
renal function improved. 

Given her known diagnosis of PAH, her chronic 
pulmonary vasodilator therapy with sildenafil 
and selexipag was continued, while diuretic 
therapy was adjusted in the setting of her acute 
kidney injury.  

Outcome 
Following correction of her electrolyte abnormal-
ities, the patient’s serum potassium normalized, 
and renal function improved toward baseline 
without further need for renal replacement ther-
apy. Potassium supplementation was discontin-
ued, and her diuretic regimen was adjusted. 
She remained hemodynamically stable through-
out hospitalization without escalation of her 
baseline oxygen requirement. Her PAH therapies 
were continued without modification during 
admission. 

With her serologic workup returning strongly pos-
itive for anti-centromere B, Raynaud’s Phenom-
enon, and history of PAH, and her subsequent 
new diagnosis of lcSSc allowed her to schedule 
with a rheumatologist in a timely manner to opti-
mize her treatment plan. 

Discussion
This case exemplifies the importance of recog-
nizing early clinical features of systemic sclero-
sis in patients with idiopathic PAH. Connective 
tissue disease associated PAH accounts for a 

significant portion of PAH, with systemic sclero-
sis representing the most common underlying 
etiology in the United States. Currently, 10-15% 
of patients with SSc develop PAH, which has be-
come the leading cause of morbidity and mortal-
ity.2 When untreated, patients who have SSc and 
develop PAH, have a median survival rate of less 
than 3 years. Outcomes in patients with SSc 
and PAH are significantly worse than those who 
exclusively have idiopathic PAH. This is likely 
due to various pathophysiological mechanisms 
including diffuse vasculopathy, intimal fibrosis, 
and impaired right ventricular adaptation.9,10 

Raynaud’s phenomenon, telangiectasias, and 
dyspnea are early clinical features of systemic 
sclerosis (SSc) and serve as strong predictors of 
future PAH development.6 Additional risk factors 
for PAH development are highly prevalent in pa-
tients with lcSSc. Specifically, those demonstrat-
ing a progressive decline in DLco, an elevated 
FVC/DLco ratio, increased N-terminal pro-brain 
natriuretic peptide (NT-proBNP), and positivity 
for ANA including anti-centromere antibodies are 
at a substantially heightened risk.7,11 Screening 
algorithms, such as the evidence-based DETECT 
model, systematically incorporate these clinical, 
laboratory, and electrocardiographic variables 
to identify patients who are at an elevated risk 
of asymptomatic PAH. Those identified at in-
creased risk are subject to earlier diagnosis 
through a sequential evaluation spanning trans-
thoracic echocardiography and definitive right 
heart catheterization.11 

This patient demonstrated a long history of 
Raynaud’s phenomenon represents a missed 
opportunity for earlier diagnosis and screening 
with pulmonary function testing, echocardiogra-
phy, and additional biomarkers, to identify PAH 
earlier. Early identification has become para-
mount as new treatments become available. 
SSc-PAH management is continuing to evolve 
as new pathophysiological mechanisms and 
antibodies are being identified. Current first line 
therapy includes endothelin receptor antago-
nists and phosphodiesterase type 5 inhibitors, 
and higher risk patients are escalated to include 
prostacyclin analogs with concurrent treatment. 

Novel agents, such as sotatercept, an activin sig-
naling inhibitor which targets pulmonary vascu-
lar remodeling, has shown improved outcomes 
in patients with PAH.8 These evolving therapies 
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and identification of disease-specific antibodies 
shows the importance of early diagnosis, as ear-
lier therapy and intervention improves patient 
outcomes. 

Conclusion
This case demonstrates the importance of rec-
ognizing early manifestations of SSc, particularly 
Raynaud’s phenomenon and telangiectasias, 
to initiate early screening and detection of both 
scleroderma and PAH. Allowing for early inter-
vention and timely identification of connective 
tissue disease in patients with PAH, has shown 
improved clinical outcomes. Increased aware-
ness among primary care providers is critical for 
improving early diagnosis rate and treatment. 
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Figure 1: Chest X-ray demonstrating increased pulmonary vascular markings and peribronchial cuffing.


