
1

This
 m

ate
ria

l is
 di

str
ibu

ted
 fo

r s
cie

nti
fic

 pu
rpo

se
s o

n J
oh

ns
on

 an
d J

oh
ns

on
 In

no
va

tiv
e M

ed
icin

e, 
an

d i
s n

ot 
for

 pr
om

oti
on

al 
us

e



Through the patient lens: the diagnostic journey 
from connective tissue disease to pulmonary 
arterial hypertension
Kristin B. Highland,1 Rumon Chakravarty,2,3 Sylvia Georgi,4 
Michelle Han4

1Integrated Hospital Care Institute, Department of Pulmonary and Critical Care Medicine, 
Cleveland Clinic, Cleveland, OH, USA; 2Division of Pulmonary and Critical Care Medicine, State 
University of New York Upstate Medical University, Syracuse, NY, USA; 3Well Span Health, York, 
PA, USA; 4Actelion Pharmaceuticals US, Inc., a Johnson & Johnson Company, Titusville, NJ, USA

2

The QR code is intended to provide 
scientific information for individual 

reference, and the information should 
not be altered or reproduced in any way. 

Presented at PHenomenal Hope 2024: Knowledge, Research & Advocacy in PH; Boston, MA, USA; December 6, 2024
Previously presented at National Scleroderma Conference; Seattle, WA, USA; July 19–21, 2024 

This
 m

ate
ria

l is
 di

str
ibu

ted
 fo

r s
cie

nti
fic

 pu
rpo

se
s o

n J
oh

ns
on

 an
d J

oh
ns

on
 In

no
va

tiv
e M

ed
icin

e, 
an

d i
s n

ot 
for

 pr
om

oti
on

al 
us

e



Introduction

1. Khangoora V, et al. Pulm Circ. 2023;13:e12276. 2. Humbert M, et al. Eur Respir J. 2023;61:2200879.

• Connective tissue diseases (CTDs) are 
associated with a risk of developing 
pulmonary arterial hypertension (PAH); 
these include:1

– Systemic sclerosis
– Mixed CTD
– Systemic lupus erythematosus

25% of all PAH 
cases are 
PAH-CTD2

8–12% of patients 
with systemic 
sclerosis will 
develop PAH1

8–12%
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Challenges to diagnosing PAH-CTD

4

CTD, connective tissue disease; ILD, interstitial lung disease; PAH, pulmonary arterial hypertension.
1. Khangoora V, et al. Pulm Circ. 2023;13:e12276.

• Early diagnosis and 
referral to a PAH 
specialist is important 
to improve survival, 
yet diagnosis is 
often delayed1

• Simultaneous 
diagnosis of two rare 
diseases relies on 
coordination of care 
across a variety of 
specialist settings

• The cause of dyspnea in 
patients with CTD can 
be difficult to determine, 
as it may be due to PAH, 
ILD, left heart disease, 
or their underlying 
autoimmune disease
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Objective

• To gain insight into what support non-PAH specialist providers may need to 
successfully identify and manage people with PAH-CTD, we sought to 
understand from the patient perspective:
– Which providers were involved in each stage of their diagnostic journey
– What education they received from their provider about PAH risk
– How patients feel about their diagnoses

5

CTD, connective tissue disease; PAH, pulmonary arterial hypertension.
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Participants

• Individuals were invited to participate via Johnson & Johnson’s existing 
Patient Engagement Research Council (PERC) program; eligibility criteria 
are below

6

CTD, connective tissue disease; PAH, pulmonary arterial hypertension.
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Research design

7

CTD, connective tissue disease; PAH, pulmonary arterial hypertension; PH, pulmonary hypertension; US, United States.
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Focus group participant demographics
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Diagnostic journeys

9

CTD, connective tissue disease.

First CTD symptoms

Rash

Joint pain

Physical fatigue

Within 6 months of 
CTD symptoms, 

participants were 
referred to:

Rheumatologist 
(n=3)

Dermatologist 
(n=1)
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Participant 1

10

aAge at time of the PERC engagement.
CTD, connective tissue disease; MG, myasthenia gravis; PAH, pulmonary arterial hypertension; PCP, primary care provider; PERC, Patient Engagement Research Council; PH, pulmonary hypertension; 
PTSD, post-traumatic stress disorder.

First CTD 
symptoms

Referral CTD 
diagnosis

PAH 
symptoms

Referral PAH 
diagnosis

PAH 
monitoring
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Participant 2

11

aAge at time of the PERC engagement.
CTD, connective tissue disease; PAH, pulmonary arterial hypertension; PCP, primary care provider; PERC, Patient Engagement Research Council; RHC, right heart catheterization.

First CTD 
symptoms

Referral CTD 
diagnosis

PAH 
symptoms

Referral PAH 
diagnosis

PAH 
monitoring
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Participant 3

12

aAge at time of the PERC engagement.
6MWD, 6-Minute Walk Distance; CTD, connective tissue disease; Echo, echocardiogram; ILD, interstitial lung disease; PAH, pulmonary arterial hypertension; PFT, pulmonary function test; PCP, primary care provider; 
PERC, Patient Engagement Research Council; RHC, right heart catheterization.

First CTD 
symptoms

Referral CTD 
diagnosis

PAH 
symptoms

Referral PAH 
diagnosis

PAH 
monitoring
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Participant 4

13

aAge at time of the PERC engagement.
CTD, connective tissue disease; Echo, echocardiogram; ER, emergency room; PAH, pulmonary arterial hypertension; PCP, primary care provider; PERC, patient engagement research council; RA, rheumatoid arthritis; 
RHC, right heart catheterization.

First CTD 
symptoms

Referral CTD 
diagnosis

PAH 
symptoms

Referral PAH 
diagnosis

PAH 
monitoring
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Participant quotes about their experience 
with PAH-CTD

14

CTD, connective tissue disease; PAH, pulmonary arterial hypertension; PCP, primary care provider.

Feeling dismissed Feeling validated
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Participant quotes about their experience 
with PAH-CTD

15

PAH, pulmonary arterial hypertension; PH, pulmonary hypertension.

Receiving PAH 
education

Struggling to understand 
diagnoses
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Recommendations for providers from 
people with PAH-CTD

16

CTD, connective tissue disease; PAH, pulmonary arterial hypertension.
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Conclusions

17

CTD, connective tissue disease; PAH, pulmonary arterial hypertension.

• The convergence of rare, 
complicated diseases 
brings a unique set of 
diagnostic challenges 
for physicians

• People with CTD 
described marked 
variability in the care 
they received, provider 
knowledge, and time 
between CTD and 
PAH diagnoses

• Equipping providers with 
adequate knowledge to 
recognize CTD, 
confidence in evaluating 
PAH risk will enable 
timely referral to PAH 
specialists
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hope/through-the-patient-lens-the-diagnostic-journey-
from-connective-tissue-disease-to-pulmonary-arterial.pdf

The QR code is intended to provide scientific information 
for individual reference, and the information should not 

be altered or reproduced in any way. 
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