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G u e s t  E d i to rs’ M e m o

Disparities in Pulmonary Arterial 
Hypertension Care: Challenges and 
Solutions

Health disparities have a detrimental 
effect on the clinical outcomes and 
quality of care received by minorities in 
the United States. Compared with the 
rest of the population, minorities with 
pulmonary hypertension (PH) are at risk 
for worse outcomes due to difficulty ac-
cessing healthcare, lack of or limited in-
surance, poor socioeconomic status, and 
distrust of the healthcare system, among 
other factors. By disproportionately im-
pacting vulnerable patients, the delay to 
diagnosis and the barriers to introducing 
therapies has the potential to worsen 
health disparities in PH, especially 
when compounded by the challenges 
facing patients and families during the 
COVID-19 pandemic. At present, there 
is a major unmet need for health policy 
initiatives to protect minorities, likely 
due to the lack of studies demonstrating 
the extent of health disparities. This is-
sue of Advances in Pulmonary Hyperten-
sion is part of an ongoing effort by the 
Pulmonary Hypertension Association 
(PHA) to advocate research avenues and 
changes in health policy in favor of mi-
norities that could have a profound and 
lasting impact on improving the quality 
of healthcare experienced by minority 
populations afflicted with PH.

In “The Impact of Socioeconom-
ic, Racial, and Ethnic Disparities on 
Pulmonary Hypertension Diagnosis and 
Treatment”, Talwar and colleagues pro-
vide a comprehensive review of available 
evidence that points at how genetics, 
sex, age, race and socioeconomic status 
influence the quality and outcomes 
directly associated with health care 
delivery. Most importantly, the authors 
advocate for the prioritization of re-
search efforts seeking to understand the 

individual contribution of these factors 
and the potential long-term benefit for 
improving clinical outcomes in vulner-
able populations of PH patients across 
the United States.

In the article “What Rare Disease 
Patient Advocacy Groups Are Doing 
to Mitigate the Effects of Disparities”, 
Drell and her colleagues from Nation-
al Organization for Rare Disorders 
(NORD) share case studies that exem-
plify the current social and health care 
challenges faced by patients suffering 
from rare diseases who belong to mi-
nority groups. The important role that 
non-profit advocacy organizations play 
in helping patients face discrimination 
and health care inequalities is discussed 
and recommendations are made to guide 
clinicians, health care practitioners and 
caregivers on how to support those 
patients who are most vulnerable to ex-
perience health inequity due to limited 
resources and access to medical care.

In the article “Hispanic Ethnicity and 
Social Determinants of health: Harness-
ing Data from The Pulmonary Hyperten-
sion Association registry” Bernardo and 
Colleagues discuss the interplay between 
biologic, socioeconomic and racial factors 
in PAH with special emphasis on the 
Hispanic population. The authors also 
point towards the noticeable underrepre-
sentation of minorities such as Hispanics 
in most PAH registries and even in ran-
domized clinical trials. The implications 
of underrepresentation in research are far 
reaching and may further contribute to 
disparate care of the minority patients.

Finally, in the round table discussion, 
Dr. Talwar moderates a lively discussion 
with healthcare providers and mem-
bers of the PHA centered around their 
own experiences managing patients at 
risk for health disparities, their efforts 
to advocate for wider PH medication 
access, and their vision for what changes 

must be implemented in our health care 
system to avoid placing PH patients at a 
disadvantage as a result of socioeconom-
ic status, race/ethnicity and other risk 
factors associates with disparities. Solu-
tions to address and ultimately eradi-
cate disparities will need to eliminate 
healthcare bias, increase patient access, 
and increase diversity and inclusion in 
healthcare providers.

Addressing health disparities is a chal-
lenge that requires the pooling of federal, 
community, and professional resources 
to facilitate the development of research 
projects, interventions, educational 
materials, and health policy designed to 
change clinical outcome among vulner-
able minority groups. We thank all the 
authors who provide their time and ef-
fort to help prepare this issue of Advances 
and hope that the information herein 
will serve to spark initiatives to address 
health inequities and improve health care 
access for all our PH patients.

Vinicio A. de Jesus Perez, MD FCCP 
FAHA ATSF
Associate Professor of Medicine, Division 

of Pulmonary, Allergy and Critical Care 
Medicine (PACCM)

Co-Director, Stanford Translational 
Investigator Program (TIP)
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R EG U L A R  A RT I C L E

The Impact of Socioeconomic, Racial, and Ethnic Disparities 
on Pulmonary Hypertension Diagnosis and Treatment

Abhinav Talwar, BS
Northwestern University Feinberg School 

of Medicine Chicago, IL

Karla C. Morel, MD
Pulmonary and Critical Care Medicine 

Palmetto Health–University of South 
Carolina Medical Group Columbia, SC

Vinicio D.J. Perez, MD
Pulmonary and Critical Care Medicine 

Stanford University Hospital Stanford, 
CA 

Arunabh Talwar, MD
Division of Pulmonary, Critical Care, 

and Sleep Medicine Department of 
Medicine Donald and Barbara Zucker 
School of Medicine at Hofstra/Northwell 
Hempstead, NY

Health disparities have a major impact in the quality of life and level of clinical care 
received in minority populations in the United States. Underrepresented patients 
with pulmonary arterial hypertension (PAH) may be at risk for worse outcomes. 
Furthermore, advances in biomedical research have provided extensive knowledge on 
the genetic role in the pathogenesis of PAH but whether these also impact minori-
ties is incompletely understood. Health disparities in patients with PAH create an 
enormous barrier in health care delivery. Understanding the contributors to health 
disparity represent a fundamental step towards personalized medicine and further 
improvement in PAH care.

INTRODUCTION
Health care delivery disparities are an 
important consideration for any disease 
process, as they significantly impact 
quality of life and outcomes for mi-
norities.1 Health disparities are defined 
as significant differences in health care 
that are closely linked to racial ancestry, 
social, economic, and/or environmental 
differences.2 Today, in the United States, 
nearly 36% of the population belongs to 
a racial or ethnic minority group, with 
this figure likely to increase over the 
coming years.

Pulmonary arterial hypertension 
(PAH) is a cardiopulmonary process 
resulting in right heart failure from 
elevated pulmonary artery pressures that 
predominantly affects women and has a 
median survival of 3 years without treat-
ment.3 PAH is an interesting disease to 
evaluate through the lens of health care 

disparity, as it is rather less common 
than other cardiovascular diseases but 
still has a high mortality.4 Still, the ex-
tent of how health disparity affects PAH 
diagnosis and treatment is understudied.

Information currently available at this 
intersection is largely from historical 
cohort studies using registries. Such 
investigations have demonstrated that 
age, sex, race/ethnicity, country of origin, 
medical treatments, and socioeconomic 
status (SES) may be associated with spe-
cific types of PAH, response to therapy, 
and survival. The scope of this article 
is to summarize health disparities that 
exist with PAH, and to shed light on 
possible areas for improvement.

RACE/ETHNICITY AND PAH
Racial differences in the manifestations 
of various respiratory disorders have 
been well documented and it has been 

suggested that it leads to health care de-
livery disparities.5 Still, there is a paucity 
in the literature of studies describing 
the impact of race on the prevalence and 
etiology of pulmonary hypertension. The 
study of race as it relates to pulmonary 
hypertension is made particularly dif-
ficult because pulmonary hypertension 
registries lack adequate representation of 
different races/ethnicities. For instance, 
when compared to the demographics of 
the general population, the demograph-
ics of patients in the registry to evaluate 
early and long-term PAH disease man-
agement (REVEAL) are quite differ-
ent. African Americans are relatively 
overrepresented in the registry (with 
a prevalence of 12.2% versus 10.9% in 
the general population). Meanwhile, 
Hispanics are underrepresented (with a 
prevalence of 8.9% versus 11.5% in the 
general population).6

More recently the Pulmonary Hyper-
tension Association (PHA) registry has 
been assessing the adherence to guide-
lines, treatment patterns, quality of life, 
and outcomes of patients with PAH and 
chronic thromboembolic pulmonary hy-

Key Words——health disparities, pulmonary arterial hypertension, socioeconomic status, race, sex
Correspondence: arunabh@northwell.edu
Disclosure: The authors have no conflicts of interest.
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pertension who begin their care at pul-
monary hypertension centers accredited 
by the PHA for their track record in 
the care of patients with PAH; self-re-
ported race/ethnicity, primary language 
spoken at home, and various individual 
indicators of SES are also collected in 
this registry. The data from this registry 
suggest that health-related quality of life 
appears to correlate with socioeconomic 
measures like education status, and also 
the clinical PAH measures like right 
atrial pressure and pulmonary vascular 
resistance.7

High pulmonary artery systolic pres-
sure in heart failure patients is known to 
be a significant risk factor for hospital-
ization.8 Interestingly, racial disparities 
exist within this metric. In 2017, the 
CARDIA study found an association 
between Black race and higher echo-
cardiographically recorded pulmonary 
artery systolic pressure.9 Additionally, 
a study by Yang et al.10 showed that, 
after controlling for clinicodemographic 
covariates, African Americans were as-
sociated with a 41% greater risk for PH 
than Caucasians. The authors further 
noted that African American patients 
with PAH were typically younger, and 
had a higher rate of heart failure, more 
severe pulmonary hemodynamics, and 
more prevalent cardio-metabolic/re-
nal disease than Caucasians. However, 
Medrek et al.11 have reported that, based 
on their analysis of the REVEAL reg-
istry, race/ethnicity is not a significant 
predictor of mortality in PAH. These 
contradictory findings merit further 
investigation.

Connective tissue disorder disease–
associated PAH is one subgroup that 
shows clear differences in presentation 
between races/ethnicities.12 Scleroder-
ma-associated PAH (SSc-PAH) is most 
common connective tissue disorder 
associated with pulmonary hypertension 
(with a prevalence of 5%-12%).13 There 
is a suggestion that scleroderma-as-
sociated PAH patients tend to be less 
responsive to therapy and have a worse 
prognosis than patients with other 
types of PAH.14 A retrospective study 
by Moore et al.15 found that African 
American scleroderma patients have 
more severe pulmonary hypertension 
and more severe cardiac involvement 

than non–African American patients. 
It has also been reported that Hispanic 
patients are more likely to have por-
topulmonary hypertension.16

Recent investigations suggest that 
there may be significant differences 
in health care delivery between rac-
es. Parikh et al.17 demonstrated that 
adjustment for insurance status dampens 
the association of race with survival for 
those with PAH. Al-Naamani et al.16 
reported that Hispanics are less likely to 
be treated with PAH-specific medica-
tion regimens. In addition, Valverde et 
al.18 analyzed local epidemiological data 
of PAH in Latin America and found 
that the percentage of idiopathic PAH 
patients in Latin America is higher 
compared to European studies and the 
REVEAL registry.

The relationship between race/eth-
nicity and PAH disease presentation 
needs to be studied further. It has been 
suggested that Black and Hispanic 
patients have more severe disease at the 
time of presentation.19,20 Though the 
exact reason for this remains unclear, 
many factors have been proposed for 
this observation. For instance, impaired 
nitric oxide balance in Black popula-
tion may predispose this population to 
vasculopathy.21 Other investigators have 
suggested structural differences in the 
pulmonary vasculature between different 
races. Kawut et al.22 proposed that right 
ventricular mass is lower in African 
Americans than in Whites. Ventetuolo 
et al.,23 on evaluation of 463 single-nu-
cleotide polymorphisms in 10 candidate 
genes in 2761 genotyped participants, 
found that polymorphisms in the gene 
CY1P1B1 were associated with the dif-
ferences in the right ventricular ejection 
fraction (RVEF) in Black women. The 
study also found race-specific differenc-
es in the relationship between urinary 
estrogen metabolites and RVEF: though 
there was no relationship in Black and 
Chinese American populations, there 
was a positive correlation between es-
trogen metabolites and RVEF in White 
patients.23

The response to PAH-directed ther-
apy is also heterogeneous and may, to 
some extent, be related to race. Data to 
support this assertion exist for the endo-
thelin pathway. It has been demonstrat-

ed that Black patients had increased cir-
culating levels of endothelin-1 compared 
with white patients.24 The cytochrome 
P450 pathways, which are an important 
factor in at least endothelin receptor 
blockers, show a significant racial varia-
tion and could help explain the differ-
ences in response to these medications.25 
These findings underscore the impor-
tance of population-based investigations 
to better understand PAH genotypes in 
various ethnicities and races.

SES AND PAH
The interplay between SES and popula-
tion health is clear. To some extent, SES 
dictates the type of insurance patients 
have 26 and may therefore be reflective 
of a patient’s ability to follow up with 
physicians.27 Still, of all the measured 
demographics in health care today, SES 
is often unreported.28 SES particularly 
has a measurable and significant effect 
on cardiovascular health. This is true 
even more so for disadvantaged individ-
uals who have many biological, behav-
ioral, and psychological risk factors.29

Talwar et al.30 evaluated patients with 
PAH using their home zip code as a 
surrogate for SES. There was an inverse 
correlation between functional class at 
the time of initial evaluation and house-
hold income.30 One possible explanation 
for severe disease at initial presentation 
and delayed diagnosis in lower SES 
individuals is that these individuals may 
have significant barriers to access health 
care. This presents a problem specifi-
cally for PAH, which requires referral 
to a specialist center and a right-heart 
catheterization for diagnosis.

Similarly, Wu and colleagues31 showed 
that lower SES (as measured by educa-
tional level, annual household income, 
occupation, and medical reimbursement 
rate) was associated with a higher risk 
of clinical worsening and mortality for 
patients with idiopathic PAH. These 
findings were independent of hemo-
dynamics, demographic variable, and 
medical treatment characterstics.

A study by Jin et al.32 stratified 
patients with connective tissue disor-
der–associated PAH based on SES. 
The study found that connective tissue 
disorder–associated PAH patients with 
low SES had a much lower 5-year sur-
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vival than patients with middle or high 
SES (75.7% versus 81.4% versus 87.9%, 
respectively). These results are consis-
tent with those found by Moore et al.,15 
who reported that the hazard of death 
for patients with scleroderma decreased 
by 15.5% for every additional $10,000 
of household income (independent of 
race). Examination of SES in systemic 
sclerosis suggests that higher wealth and 
more equitable access to health care ser-
vices may mitigate increased mortality 
attributable to specific ethnic groups.33

Current guidelines and management 
algorithms do not factor the effect of 
SES on the disease process. However, 
from the emerging data it is evident 
that SES plays an important role in 
health-related quality of life and clinical 
outcomes. It will be worthwhile to pay 
more attention to SES as a major vari-
able in research studies, as it will help 
identify vulnerable patients with risk 
factors that are unique to underrepre-
sented minorities in the United States.4 
This also argues for a push towards 
greater inclusion of different races/eth-
nicities in various clinical trials of PAH, 
as is true for a multitude of other disease 
states as well.34 There are many reasons 
as to why underrepresented minori-
ty patients do not participate in trials 
including lack of access to trials and lack 
of education about the purpose of clini-
cal trials.35 Language barriers also often 
preclude minority patients from partic-
ipating in trials. However, such issues 
are easily surmountable and should be 
resolved so that future trials in clinical 
medicine provide adequate representa-
tion to underrepresented minorities.36

SEX, AGE, AND GENETIC 
CONTRIBUTORS TO HEALTH 
CARE DISPARITIES IN PAH
Sex disparities in PAH cannot be 
ignored. Although PAH predominantly 
affects females (females are 1.8 times 
more likely to be affected by PAH 
relative to their male counterparts)6 
they remain underrepresented in clinical 
research.37 Sex also has an effect on sur-
vival; it is well established that females 
with PAH have better survival compared 
to males. Interestingly, the survival 
benefit for females appears to decline 
with age38 and correlates with declines 

in estradiol levels.39 The discrepancy in 
incidence and outcomes in men/women 
is commonly referred to as the PAH-es-
trogen paradox.

According to Ginoux et al.,40 the 
patient age at time of diagnosis of PAH 
is increasing. They reported that com-
pared to young patients, elderly patients 
have a longer time to diagnosis, more 
comorbidities, worse New York Health 
Association functional class, and a worse 
prognosis. When compared with younger 
patients, very elderly patients have a lon-
ger delay in access to a regional referral 
center for pulmonary hypertension.40 It is 
also known that patients 65 years of age 
or older have the worst prognosis.41,42

Personalized medicine, also known 
as individualized medicine, is a rap-
idly emerging field in which medical 
treatments are tailored to an individu-
al’s genomic characteristics in order to 
provide more targeted interventions for 
patient care.43 While the pathophysio-
logic cascade in PAH is not completely 
understood, there have been many 
advances in the molecular pathways that 
contribute to the pathology. To date, it 
has been established that certain genes 
contribute to hereditary PAH (particu-
larly bone morphogenic protein receptor 
type II).44,45 Other genes that may be in-
volved include endoglin,46 caveolin-1,47 
potassium channel two pore domain 
subfamily K member 3,48 and eukary-
otic translation initiation factor 2α 
kinase 4.49 PAH susceptibility has been 
linked to common variants of genes 
encoding prostacyclin and endothelin-1 
pathways,50,51 calcium signaling,52 sex 
hormone metabolism,53 and the endosta-
tin gene.54 Most of these pathways have 
not been studied under paradigms that 
include minorities and therefore may 
have inherent selection bias.55

CONCLUSION
Disparities certainly exist in health care 
delivery in the context of PAH. Recent 
investigations have revealed associations 
between genetics, sex, age, race, SES, and 
PAH outcomes. Understanding the con-
tributions of these factors, as well as the 
broader context of health care delivery, 
represent a fundamental step towards 
personalized medicine and further im-
provement in PAH care.

For future research into PAH, inte-
gration of SES into the traditional risk 
prediction models may allow improved 
management of individuals with high 
risks for this disease. Education of phy-
sicians and other health care providers 
facilitating PAH awareness, addressing 
cross-cultural training, and recognizing 
the risk factors associated with differ-
ent races, sexes, etc. is crucial.4 Lastly, 
refocusing health care laws that advocate 
for minorities is important.

References
1. Galie N, Humbert M, Vachiery JL, et al. 

2015 ESC/ERS Guidelines for the diagnosis 
and treatment of pulmonary hypertension: 
The Joint Task Force for the Diagnosis and 
Treatment of Pulmonary Hypertension of 
the European Society of Cardiology (ESC) 
and the European Respiratory Society (ERS): 
Endorsed by: Association for European 
Paediatric and Congenital Cardiology 
(AEPC), International Society for Heart and 
Lung Transplantation (ISHLT). Eur Respir J. 
2015;46(4):903-975.

2. Celedon JC, Roman J, Schraufnagel DE, 
Thomas A, Samet J. Respiratory health 
equality in the United States. The American 
Thoracic Society perspective. Ann Am Thorac 
Soc. 2014;11(4):473-479.

3. D’Alonzo GE, Barst RJ, Ayres SM, et al. 
Survival in patients with primary pulmonary 
hypertension. Results from a national 
prospective registry. Ann Intern Med. 
1991;115(5):343-349.

4. Talwar A, Garcia JGN, Tsai H, et al. Health 
disparities in patients with pulmonary 
arterial hypertension: a blueprint for action. 
An Official American Thoracic Society 
statement. Am J Respir Crit Care Med. 
2017;196(8):e32-e47.

5. Rathore SS, Krumholz HM. Differences, 
disparities, and biases: clarifying racial 
variations in health care use. Ann Intern Med. 
2004;141(8):635-638.

6. Frost AE, Badesch DB, Barst RJ, et al. The 
changing picture of patients with pulmonary 
arterial hypertension in the United States: 
how REVEAL differs from historic and 
non-US contemporary registries. Chest. 
2011;139(1):128-137.

7. Zamanian RT Badesch D, Bull TM, et 
al. Determinants of health related quality 
of life in PAH: data from the Pulmonary 
Hypertension Association Registry. Am J 
Respir Crit Care Med. 2017;195:A6895.

8. Choudhary G, Jankowich M, Wu WC. 
Elevated pulmonary artery systolic pressure 
predicts heart failure admissions in African 
Americans: Jackson Heart Study. Circ Heart 
Fail. 2014;7(4):558-664.

9. Brittain EL, Nwabuo C, Xu M, et al. 
Echocardiographic pulmonary artery 

D
ow

nloaded from
 https://prim

e-pdf-w
aterm

ark.prim
e-prod.pubfactory.com

/ at 2025-06-24 via free access



adph-21-02-01  Page 33  PDF Created: 2022-6-17: 11:00:AM

 Advances in Pulmonary Hypertension Volume 21, Number 2; 2022 33

systolic pressure in the coronary artery risk 
development in young adults (CARDIA) 
study: associations with race and 
metabolic dysregulation. J Am Heart Assoc. 
2017;6(4):e005111.

10. Yang BQ, Assad TR, O’Leary JM, et al. 
Racial differences in patients referred 
for right heart catheterization and risk 
of pulmonary hypertension. Pulm Circ. 
2018;8(2):2045894018764273.

11. Medrek S, Sahay S, Zhao C, Selej M, Frost 
A. Impact of race on survival in pulmonary 
arterial hypertension: results from the 
REVEAL registry. J Heart Lung Transplant. 
2020;39(4):321-30.

12. Medrek SK, Sahay S. Ethnicity in pulmonary 
arterial hypertension: possibilities for novel 
phenotypes in the age of personalized 
medicine. Chest. 2018;153(2):310-320.

13. Avouac J, Airo P, Meune C, et al. Prevalence of 
pulmonary hypertension in systemic sclerosis 
in European Caucasians and metaanalysis of 5 
studies. J Rheumatol. 2010;37(11):2290-2298.

14. Lefevre G, Dauchet L, Hachulla E, et al. 
Survival and prognostic factors in systemic 
sclerosis-associated pulmonary hypertension: a 
systematic review and meta-analysis. Arthritis 
Rheum 2013;65(9):2412-2423.

15. Moore DF, Kramer E, Eltaraboulsi R, Steen 
VD. Increased morbidity and mortality of 
scleroderma in African Americans compared 
to non-African Americans. Arthritis Care Res 
(Hoboken). 2019;71(9):1154-1163.

16. Al-Naamani N, Paulus JK, Roberts KE, 
et al. Racial and ethnic differences in 
pulmonary arterial hypertension. Pulm Circ. 
2017;7(4):793-796.

17. Parikh KS, Stackhouse KA, Hart SA, Bashore 
TM, Krasuski RA. Health insurance and 
racial disparities in pulmonary hypertension 
outcomes. Am J Manag Care. 2017;23(8):474-
480.

18. Valverde AB, Soares JM, Viana KP, 
Gomes B, Soares C, Souza R. Pulmonary 
arterial hypertension in Latin America: 
epidemiological data from local studies. BMC 
Pulm Med. 2018;18(1):106.

19. De Jesus Perez V, Badesch D, Zamanian 
RT, et al. Characterization of Hispanics 
with pulmonary hypertension in the US: 
the Pulmonary Hypertension Association 
Registry. [Abstract]. Am J Respir Crit Care 
Med. 2017;295:A4255.

20. Usmani A VT, Ostrower A, Machaco RF. 
Minority patients with pulmonary arterial 
hypertension present with more severe disease 
at the time of diagnosis [abstract]. Am J Respir 
Crit Care Med. 2017;195:A4232.

21. Kalinowski L, Dobrucki IT, Malinski T. 
Race-specific differences in endothelial 
function: predisposition of African 
Americans to vascular diseases. Circulation. 
2004;109(21):2511-2517.

22. Kawut SM, Lima JA, Barr RG, et al. Sex 
and race differences in right ventricular 
structure and function: the multi-ethnic 

study of atherosclerosis-right ventricle study. 
Circulation. 2011;123(22):2542-2551.

23. Ventetuolo CE, Mitra N, Wan F, et al. 
Oestradiol metabolism and androgen receptor 
genotypes are associated with right ventricular 
function. Eur Respir J. 2016;47(2):553-563.

24. Evans RR, Phillips BG, Singh G, Bauman 
JL, Gulati A. Racial and gender differences in 
endothelin-1. Am J Cardiol. 1996;78(4):486-
488.

25. Myrand SP, Sekiguchi K, Man MZ, et al. 
Pharmacokinetics/genotype associations for 
major cytochrome P450 enzymes in native 
and first- and third-generation Japanese 
populations: comparison with Korean, 
Chinese, and Caucasian populations. Clin 
Pharmacol Ther. 2008;84(3):347-361.

26. Hargraves JL, Hadley J. The contribution of 
insurance coverage and community resources 
to reducing racial/ethnic disparities in access 
to care. Health Serv Res. 2003;38(3):809-829.

27. Fiscella K, Franks P, Doescher MP, Saver 
BG. Disparities in health care by race, 
ethnicity, and language among the insured: 
findings from a national sample. Med Care. 
2002;40(1):52-59.

28. Feinstein JS. The relationship between 
socioeconomic status and health: a review of 
the literature. Milbank Q. 1993;71(2):279-322.

29. Schultz WM, Kelli HM, Lisko JC, et al. 
Socioeconomic status and cardiovascular 
outcomes: challenges and interventions. 
Circulation. 2018;137(20):2166-2178.

30. Talwar A, Sahni S, Talwar A, Kohn N, Klinger 
JR. Socioeconomic status affects pulmonary 
hypertension disease severity at time of first 
evaluation. Pulm Circ. 2016;6(2):191-195.

31. Wu WH, Yang L, Peng FH, et al. Lower 
socioeconomic status is associated with worse 
outcomes in pulmonary arterial hypertension. 
Am J Respir Crit Care Med. 2013;187(3):303-
310.

32. Jin H, Granton JT, Thenganatt J, et al. 
Impact of socioeconomic status on survival 
in connective tissue disease associated and 
idiopathic pulmonary arterial hypertension 
[abstract]. Arthritis Rheumatol. 2015;67(suppl 
10). Accessed March 30, 2022. https://
acrabstracts.org/abstract/impact-of-
socioeconomic-status-on-survival-in-
connective-tissue-disease-associated-and-
idiopathic-pulmonary-arterial-hypertension/.

33. Moore DF SV. Racial disparities in systemic 
sclerosis. Rheum Dis Clin North Am. 
2020;46(4):705-712.

34. Bhatnagar V GN, Kazandjian D, et al. FDA 
analysis of racial demographics in multiple 
myeloma trials. Blood. 2017;130:4352.

35. Ford JG, Howerton MW, Lai GY, et al. 
Barriers to recruiting underrepresented 
populations to cancer clinical trials: a 
systematic review. Cancer. 2008;112(2):228-
242.

36. Harris Y, Gorelick PB, Samuels P, Bempong 
I. Why African Americans may not be 
participating in clinical trials. J Natl Med Assoc. 
1996;88:630-634.

37. Carnes M, Johnson P, Klein W, Jenkins M, 
Bairey Merz CN. Advancing women’s health 
and women’s leadership with endowed chairs 
in women’s health. Acad Med. 2017;92(2):167-
174.

38. Shapiro S, Traiger GL, Turner M, McGoon 
MD, Wason P, Barst RJ. Sex differences in the 
diagnosis, treatment, and outcome of patients 
with pulmonary arterial hypertension enrolled 
in the registry to evaluate early and long-
term pulmonary arterial hypertension disease 
management. Chest. 2012;141(2):363-373.

39. Ventetuolo CE, Praestgaard A, Palevsky HI, 
Klinger JR, Halpern SD, Kawut SM. Sex 
and haemodynamics in pulmonary arterial 
hypertension. Eur Respir J. 2014;43(2):523-
530.

40. Ginoux M, Turquier S, Chebib N, et al. 
Impact of comorbidities and delay in 
diagnosis in elderly patients with pulmonary 
hypertension. ERJ Open Res. 2018;4(4):00100-
2018.

41. Hoeper MM, Huscher D, Ghofrani HA, et 
al.. Int J Cardiol. 2013;168(2):871-80.

42. Hjalmarsson C, Radegran G, Kylhammar 
D, et al. Impact of age and comorbidity on 
risk stratification in idiopathic pulmonary 
arterial hypertension. Eur Respir J. 
2018;51(5):1702310.

43. Personalized Medicine Coalition. The 
Case for Personalized Medicine. New York: 
Personalized medicine coalition; 2009. 
Accessed March 30, 2022. http://www.
personalizedmedicinecoalition.org/Userfiles/
PMC-Corporate/file/the_case_for_pm1.pdf.

44. Deng Z, Morse JH, Slager SL, et al. Familial 
primary pulmonary hypertension (gene 
PPH1) is caused by mutations in the bone 
morphogenetic protein receptor-II gene. Am J 
Hum Genet. 2000;67(3):737-744.

45. Nichols WC, Koller DL, Slovis B, et al. 
Localization of the gene for familial primary 
pulmonary hypertension to chromosome 
2q31-32. Nat Genet. 1997;15(3):277-280.

46. Marchuk DA. Genetic abnormalities in 
hereditary hemorrhagic telangiectasia. Curr 
Opin Hematol .1998;5(5):332-338.

47. Austin ED, Ma L, LeDuc C, et al. Whole 
exome sequencing to identify a novel 
gene (caveolin-1) associated with human 
pulmonary arterial hypertension. Circ 
Cardiovasc Genet. 2012;5(3):336-343.

48. Ma L, Roman-Campos D, Austin ED, et al. 
A novel channelopathy in pulmonary arterial 
hypertension. N Engl J Med. 2013;369(4):351-
361.

49. Eyries M, Montani D, Girerd B, et al. 
EIF2AK4 mutations cause pulmonary 
veno-occlusive disease, a recessive form 
of pulmonary hypertension. Nat Genet. 
2014;46(1):65-69.

50. Vadapalli S, Rani HS, Sastry B, Nallari P. 
Endothelin-1 and endothelial nitric oxide 
polymorphisms in idiopathic pulmonary 
arterial hypertension. Int J Mol Epidemiol 
Genet. 2010;1(3):208-213.

D
ow

nloaded from
 https://prim

e-pdf-w
aterm

ark.prim
e-prod.pubfactory.com

/ at 2025-06-24 via free access



adph-21-02-01  Page 34  PDF Created: 2022-6-17: 11:00:AM

34 Advances in Pulmonary Hypertension Volume 21, Number 2; 2022 

51. Calabro P, Limongelli G, Maddaloni V, et al. 
Analysis of endothelin-1 and endothelin-1 
receptor A gene polymorphisms in patients 
with pulmonary arterial hypertension. Intern 
Emerg Med. 2012;7(5):425-430.

52. Yu Y, Keller SH, Remillard CV, et al. A 
functional single-nucleotide polymorphism 
in the TRPC6 gene promoter associated with 

idiopathic pulmonary arterial hypertension. 
Circulation. 2009;119(17):2313-2322.

53. Austin ED, Cogan JD, West JD, et al. 
Alterations in oestrogen metabolism: 
implications for higher penetrance of 
familial pulmonary arterial hypertension 
in females. Eur Respir J. 2009;34(5):1093-
1099.

54. Damico R, Kolb TM, Valera L, et al. Serum 
endostatin is a genetically determined 
predictor of survival in pulmonary arterial 
hypertension. Am J Respir Crit Care Med. 
2015;191(2):208-218.

55. Oh SS, Galanter J, Thakur N, et al. Diversity 
in clinical and biomedical research: a 
promise yet to be fulfilled. PLoS Med. 
2015;12(12):e1001918.

D
ow

nloaded from
 https://prim

e-pdf-w
aterm

ark.prim
e-prod.pubfactory.com

/ at 2025-06-24 via free access



adph-21-02-02  Page 35  PDF Created: 2022-6-17: 11:00:AM

 Advances in Pulmonary Hypertension Volume 21, Number 2; 2022 35DOI:10.21693/1933-088X-21.2.35

R EG U L A R  A RT I C L E

What Rare Disease Patient Advocacy Groups Are Doing to 
Mitigate the Effects of Disparities

Debbie Drell
National Organization for Rare Disorders, 

Inc.
Washington, DC

Ashanthi De Silva, MPA
National Organization for Rare Disorders, 

Inc.
Washington, DC

Cornelia Lee, Psy.D.
Angioma Alliance
Charlottesville, VA

Compared with chronic diseases affecting larger populations, rare disease (RD) 
patients experience great inequities in diagnosis, care, and research. Within RDs, 
health disparities compound these inequities, as marginalized communities expe-
rience additional barriers in accessing clinical care and are often underrepresented 
from participation in research and clinical trials. For almost 40 years, the National 
Organization for Rare Disorders (NORD), a RD umbrella organization with over 
300 nonprofit organizational members, has led efforts to understand and address 
inequities for the RD community through innovative research, programming, and 
collaboration with patients, caregivers, practitioners, and external stakeholders. 
The beginning of the COVID-19 pandemic in 2020 brought to light longstanding 
disparities and discrimination for marginalized communities as well as pivotal racial 
justice movements. These events spurred many RD nonprofit organizations’ interest 
in increasing outreach and engagement with minoritized communities within RDs 
and diversifying their organization internally. Building on the increased interest in 
diversity, equity, and inclusion (DEI), NORD has focused on collecting case studies 
from within NORD and its member organizations to capture current efforts to 
improve DEI within the RD ecosystem. One way clinicians can work to mitigate 
the effects of disparities is to collaborate with RD patient organizations; this article 
provides a means by which clinicians and researchers can understand some of the 
challenges RD nonprofit organizations face in bridging disparities and learn about 
solutions to supporting marginalized patients within their communities. Clinicians 
are encouraged to join NORD in our policy efforts advocating to ensure patient 
access to health care providers practicing in a different state vis-à-vis telehealth.

INTRODUCTION TO NORD
For those active in the pulmonary 
hypertension (PH) advocacy space, the 
origin story of the Pulmonary Hyper-
tension Association may be familiar: in 
the early 1990s, 3 patients and a nurse 
caregiver met around a kitchen table 
in Florida with lofty goals of support, 
education, and cures.1 What may not be 
known is that these patients found each 
other by writing letters to the Nation-
al Organization for Rare Disorders 
(NORD). National Organization for 
Rare Disorders staff not only connected 
them with one another for this historic 
first meeting of PH patients but pro-
vided support as their fledgling non-
profit grew: “For most of the early and 
mid-1990’s (sic) the organization was a 
kitchen table operation regularly seeking 

advice on organizational and manage-
ment issues from NORD.”2(p2)

National Organization for Rare 
Disorders’ history is rich with stories of 
helping patients and caregivers connect 
and advocate as central, equal partners in 
research and drug development. Often 
alone, geographically isolated, misunder-
stood by their family and friends, and 
afraid after delayed diagnoses led to ad-
vanced disease progression, people living 
with rare disease (RD) face inequities in 
access to care, research participation, and 
lack of treatment options.

It was the lack of treatments in the 
late 1970s that spurred a call to action 
leading to the creation of an ad hoc 
coalition of RD leaders who sought to 
change the research paradigm during 
a time when little was being done to 

study RDs or develop treatments. After 
successfully advocating for the passage 
of the Orphan Drug Act of 1983 (which 
created financial incentives for the 
development of treatments for RDs), 
this coalition became the foundation of 
NORD.3

For almost 40 years, NORD has 
served as the hub of the RD commu-
nity, leading efforts to drive progress, 
overcome inequities experienced by 
patients across all RDs, and advocate 
for the collective representation of all 
affected by RDs in the United States. 
During this COVID-19 pandemic era 
of heightened international awareness of 
health disparities, NORD has brought 
increased attention to engaging his-
torically marginalized groups—such as 
people of color, low-income Americans, 
and members of the lesbian, gay, bisex-
ual, transgender, queer or questioning, 
intersex, asexual, including other sexual 
identities (LGBTQIA+) community—
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face greater barriers to accessing and 
receiving health care.4

In this piece, we endeavor to answer 
the following questions:

• What are the general inequities 
experienced by patients across 
all RDs? What issues affect all 
patients with RDs that are not ex-
perienced by common, well-known 
conditions?

• Do certain RDs face greater ineq-
uities more so than others? If so, 
why?

• Within a RD, are there commu-
nities that experience barriers to 
access of diagnosis, care, research, 
support, information, and treat-
ment?

• What have other RD organizations 
done to address inequities in their 
community?

• What programs, services, and re-
sources have NORD—the leading 
umbrella organization in the Unit-
ed States—undertaken to mitigate 
the effects of disparities?

DEFINING DISPARITIES
For the purposes of capturing the 
current landscape of RDs as it relates 
to health disparities, we define “health 
disparity” as a systematic, conceivably 
avoidable health difference according to 
characteristics associated with margin-
alization or discrimination, such as race, 
ethnicity, nationality, skin color, socio-
economic resources, religion, geogra-
phy, gender, sexual orientation, gender 
identity, age, disability, illness, political, 
or other affiliation.5

Collectively, RDs are widely recog-
nized as a public health challenge due to 
significant disparities, including delays 
and barriers to diagnosis, access to treat-
ment, and quality management of care 
(eg, access to specialists).6 It is estimated 
that approximately 400 million people 
live with a RD globally, and on average, 
it can take up to 5 years for people to 
receive an accurate diagnosis.7,8 Though 
more than 7000 RDs have been identi-
fied, only 10% of these conditions have 
US Food and Drug Administration 
(FDA) approved treatments.9 These 
barriers, along with an overall paucity 
of medical knowledge, research, and 

literature, leave millions of people living 
with RDs with inadequate resources to 
manage their care.

This challenging health care landscape 
is further magnified for people belong-
ing to marginalized communities living 
with rare conditions. Eighty percent of 
RDs are genetic in origin, and ge-
nome-wide association studies (GWAS) 
play a crucial part in identifying them.10 
A 2018 analysis of GWAS revealed that, 
of the individuals included in studies, 
78% were European, while only 10% 
were Asian, 2% were African, and 1% 
were Hispanic. All other ethnicities 
represented <1% of GWAS (Figure 1).11 
The implications of the lack of diversity 
in genomic studies can have rippling 
effects on communities of color seeking 
accurate diagnoses as well as effective 
treatments for their RD. This can be 
seen in genetic carrier screening for RDs 
like cystic fibrosis (CF), where a 25-mu-
tation carrier screening panel considered 
to be panethnic detected close to 90% of 
CF carriers in white and/or Ashkenazi 
Jewish populations. The same panel 
detected only 72% of carriers in Hispan-
ic Americans, 64% of carriers in African 
Americans, and 49% of carriers in Asian 
Americans.12

Disparities are not only evident in 
the lack of accurate diagnostic tools for 
diverse populations in RD but also in 

funding for research. While CF affects 
less than half the number of people 
as sickle cell disease (SCD) does, CF 
has received more than 3.5 times the 
amount of funding from the National 
Institutes of Health (NIH) and 440 
times the funding from national founda-
tions (Figure 2). Industry was also more 
likely to fund CF versus SCD trials 
(mean ± SD trials, 15.6 ± 5.3 versus 
6.8 ± 1.8; P = .001). This difference in 
funding is thought to possibly correlate 
with a decrease in research output as 
well as delayed drug development for 
SCD. From 2008 to 2018, CF had 4 
new FDA drug approvals, while SCD 
had 1; there were 11 novel FDA drug 
indications for CF, and only 2 for 
SCD.13

Recent studies in RDs have examined 
how the impact of social determinants of 
health—which include economic stabil-
ity, education access and quality, health 
care access and quality, neighborhood 
and built environment, and social and 
community context—can impact people 
in different marginalized groups, includ-
ing race, gender, geographic region, and 
socioeconomic status (SES).14 Using US 
data for multiple causes of death be-
tween 1999 and 2016, authors of a 2019 
study analyzed all sarcoidosis-related 
deaths. The highest number of sarcoid-
osis-related multiple-cause-of-death 

Figure 1: The missing diversity in human genetic studies. Reprinted with permission from 
Sirugo et al.11
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mortality rates were found in non-His-
panic Black people and those identifying 
as female.15 Similarly, it is well estab-
lished that geographic location, one’s zip 
code—even from block to block—can 
affect not only a person’s quality of life 
but also their lifespan.16 In an effort to 
document sarcoidosis patient-reported 
challenges in receiving care based on 
low- and high-income zip codes, authors 
of a study revealed that patients in both 
income brackets shared similar con-
cerns in their health care management 
but noted that people residing in the 
low-income zip code communities more 
often reported concerns about racially 
biased discrimination in care as well as 
income bias.17

For certain populations, like the 
Amish community, geographic and 
technological barriers can play a role in 
access to health care. Culturally, many 
in the community choose not to use 
technology such as cellular phones, 
computers, or the Internet. Due to the 
founder effect, the Amish community 
is also disproportionately affected by 
certain RDs, including pyruvate kinase 
deficiency (PKD).18 In September of 

2019, NORD hosted an externally led 
Patient Focused Drug Development 
(EL-PFDD) meeting, sharing the 
experiences of patients and caregivers 
impacted by PKD directly with FDA 
regulators. While living only 300 miles 
away from the site of the meeting, the 
PKD community was unable to partic-
ipate in person because they travel by 
horse-drawn carriages and are unable to 
participate in telephone and Web poll-
ing because they choose not to use the 
technology. To ensure their equitable ac-
cess to participate in the EL-PFDD and 
share their voices and experiences with 
stakeholders, NORD staff collaborated 
with a leading clinician in central Penn-
sylvania who hosted a Patient Day so 
that NORD could “bring the meeting to 
them,” explaining the reason why their 
perspectives are important to FDA and 
what they hoped to gain from collecting 
paper survey responses in person.19

Efforts like NORD’s are essential to 
help identify gaps and barriers for mar-
ginalized communities as well as build 
relationships within the communities to 
address these gaps. Rare disease advoca-
cy groups play a critical role in connect-

ing people affected by RDs with up-
to-date research, resources, and support 
services, all of which can improve their 
access to quality health care, treatments, 
and potential cures.

CASE STUDIES FROM NORD 
MEMBER ORGANIZATIONS
Since 2017, Angioma Alliance (AA), a 
patient advocacy and research organiza-
tion serving those with cerebral cavern-
ous malformation (CCM), has dedicated 
25% of its annual budget to diversity, 
equity, and inclusion (DEI) efforts. 
Most recently, the organization launched 
an initiative to address diagnostic and 
treatment disparities for Black CCM 
(B-CCM) patients.

The Need
It is well documented that there is a 
disproportionate number of CCM cases 
in Hispanic Americans of Mexican 
descent. However, published studies 
on CCM prevalence rates in African 
Americans have been severely lacking, 
and there is a significant disparity in 
B-CCM patient engagement. Authors 
of studies suggest there should be 

Figure 2: Comparison of US federal and foundation funding of research for sickle cell disease and cystic fibrosis and factors associated with 
research productivity. Reprinted with permission from Farooq et al.13
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17 000 Black Americans diagnosed with 
CCM,20 yet in 2020, there were only 68 
patients who identified as Black in the 4 
major US clinical databases (Figure 3).

In 2021, AA launched Breaking Bar-
riers for Black Health Empowerment to 
understand B-CCM patient experiences 
and develop culturally appropriate inter-
ventions to improve self-advocacy, care, 
and research engagement.

Angioma Alliance patient registry 
data pointed to clinical differences 
between B-CCM patients and the 
larger registrant cohort. Black CCM 
patients reported greater disability, with 
an average Modified Rankin Scale score 

of 2 in comparison with an average 
score of 1.3 in all other registrants. Fifty 
percent of Black registrants reported 
spinal cord lesions. Spinal cord lesions 
are an uncommon finding in the greater 
patient cohort (<15%), and hemorrhage 
in these lesions leads to acute, often 
severe, symptoms. Less dramatic CCM 
symptoms—mild functional neurological 
deficits, headache, and partial complex 
seizure—may not lead to diagnosis in 
Black patients possibly because patients 
may not receive appropriate referrals.21

The Breaking Barriers program 
also conducted a preliminary qualita-
tive study of B-CCM patients using 

semistructured interviews which were 
transcribed and coded. Contrary to 
expectations, this cohort did not report 
delayed diagnosis or limited access to 
quality acute care. Instead, B-CCM 
patients universally reported a lack of 
aftercare referrals. This resulted in little 
patient education or health monitoring 
and nonexistent mental health or case 
management services. While underdiag-
nosis may play a role in reduced patient 
engagement, lack of aftercare services 
may have an equivalent or greater im-
pact.

Program
The Breaking Barriers initiative has 
launched a 4-pronged approach to the 
challenge of health disparities among 
B-CCM patients (Figure 4). First, the 
program is facilitating the develop-
ment of a cohesive community between 
known B-CCM patients through virtual 
connections and medical education 
events. Membership in a private Face-
book group and Zoom support groups 
provide patients with access to invited 
CCM expert guest speakers and up-to-
date disease information.

Second, the program supports after-
care through a “second look” program 
in which B-CCM patients are offered 
the opportunity to meet one-on-one 
with AA staff for needs assessment 

Figure 3: Cerebral cavernous malformation (CCM) patient databases. 

Figure 4: Breaking Barriers initiative. 
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and referrals to CCM experts; specific 
AA staff have decades of experience in 
the community, are trained in patient 
engagement/sensitivity, serve as case 
managers, and do not provide medical 
guidance; one staff member is a licensed 
clinical psychologist and another has a 
master’s in public health. A third staff 
member was hired who is a registered 
nurse and is a certified case manager. 
Angioma Alliance also provides free 
genetic testing for patients where appro-
priate (meeting phenotype criteria) and 
individual patient education to bolster 
health self-advocacy.

Third, the program addresses dis-
parities within clinical research and 
care. The CCM Health Index, an 
industry-sponsored patient-reported 
outcomes measure (PROM), required 
multiple rounds of recruitment through 
the varying phases of its development. 
In the initial cross sectional study phase, 
323 participants were recruited, 13% of 
whom identified as members of racial 
or ethnic minorities. Subsequently, for 
the longitudinal study phase of devel-
opment, the organization successfully 
advocated for patient compensation. 
Additionally, targeted outreach and 
communication strategies, like doubling 
email messaging to Black and Latinx 
patients living with CCM, were imple-
mented to improve reach and engage-
ment with marginalized and underrep-
resented patients. Angioma Alliance 
recruited 616 patients for the longitudi-
nal study phase, and, as a result of these 
efforts, 29% of this cohort identified as 
members of minority groups. Angioma 
Alliance is now adding DEI require-
ments to CCM Center of Excellence 
criteria and is developing continuing 
medical education materials to assist 
with diagnosis and care in community 
hospital settings.

Challenges and Learnings
While the first year of Breaking Barriers 
was successful, the program faced several 
challenges. In response to the initiative 
announcement, a major donor withdrew 
their support. Foundation support mit-
igated the loss and offset the budgetary 
impact.

The initiative struggled with patient 
engagement. The B-CCM registry 

increased by 250% in the first year of 
the program (Figure 5); unfortunately, 
the absolute number remained small. 
The engagement challenge was partic-
ularly evident with male patients. As an 
example, semistructured interviews were 
conducted with 11 women, but only 2 
men were willing to participate.

Finally, a Breaking Barriers support 
group discussion led to an unexpected 
finding. At least 5% of familial CCM 
cases include vascular skin lesions—deep 
blue nodules, punctate capillary malfor-
mations, and hyperkeratotic capillary 
venous malformations.22 Support group 
patients requested assistance with lesion 
identification. An expert in CCM cuta-
neous lesions scoured the literature but 
could find no examples of these lesions 
on Black skin. This initiated a project 
to collect images within the Breaking 
Barriers patient cohort for a potential 
future publication.

Angioma Alliance’s Black Health 
Empowerment (Breaking Barriers) 
program is moving beyond the B-CCM 
community. Breaking Barriers hired a 
media relations firm to identify oppor-
tunities to feature B-CCM patients in 
larger mainstream media stories.

Although this program may have 
lost a major donor, the merit of the 
initiative attracted support from other 
funders, including a multiyear grant 
from the Chan Zuckerberg Initiative 
Rare as One program, a grant program 
for which only 50 of the 1200 RD 
nonprofit organizations were selected 

for funding in its first 3 years of grant 
cycles. National Organization for Rare 
Disorders supports the AA and shares 
their work as a model to the 1200 orga-
nizations they serve.

NATIONAL ORGANIZATION 
FOR RARE DISORDERS’ WORK 
IN MITIGATING THE EFFECTS 
OF HEALTH DISPARITIES
Supporting RD Nonprof it Capacity
Previous case studies exemplify the 
more advanced RD nonprofit organi-
zations in our network. The AA has a 
team of 9 full-time employees (FTEs), 
and Sarcoidosis Research Foundation 
has a team of 11 FTEs.23 However, in 
NORD’s 2018 survey of our member 
organizations, 81% of our members have 
fewer than 5 FTEs, and the majority 
are managed with no FTEs (Figure 6); 
1 in 5 operate with a budget of less 
than $25 000 and nearly half with less 
than $200 000.24 Essentially, our survey 
demonstrates many RD organizations 
are underresourced and do not have the 
means to implement DEI principles 
within their work, despite their tremen-
dous interest.

In addition, the leadership, staff, and 
board of directors of RD nonprofits do 
not always represent the diversity of 
their communities; across all nonprofits, 
board members are 78% white, while 
about 61% of Americans are white.25 
Rare disease nonprofit leadership likely 
reflects these trends in America: ho-
mogenously white and of a mid to upper 

Figure 5: Growth in Black patients in the Angioma Alliance registry. 
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level of SES. As a result, their outreach 
may fail to reach or even recognize 
marginalized communities impacted 
by their RD, and subsequently. patient 
engagement with their organization 
may not reflect the full diversity of the 
disease state.

National Organization for Rare 
Disorders is the oldest RD umbrel-
la nonprofit in the United States—a 
leader in the RD patient advocacy 
ecosystem with a rich history of help-
ing to establish many of its member 
organizations, providing best practices, 
education, and training. Given these 
close ties, NORD is well positioned as 
a trusted convener and seen as exem-
plary in assisting patient organizations 
to examine their activities and adopt 
more inclusive practices. In the fall of 
2021, NORD developed a 3-part webi-
nar series and 3-part toolkit providing 
leaders and staff of RD patient orga-
nizations a deeper understanding of 
how health disparities in marginalized 
populations affect the RD communi-
ty as well as suggesting strategies to 
authentically connect with people of 
color, those who face language and/or 
literacy barriers, and those in remote or 
underserved areas who may lack access 
to online resources and the medical ex-
pertise necessary to manage their care. 
More than 1000 leaders of hundreds 
of nonprofit organizations registered 

and participated in the webinar series, 
which focused on (1) foundational 
knowledge of concepts around DEI 
and its intersectionality with RDs, (2) 
inclusion practices and their role in RD 
advocacy, and (3) the importance of 
diversifying nonprofit leadership and 
strategies to increase representation on 
nonprofit board of directors.

Supporting Treatment Access for Low-
Income RD Patients
Commencing in 1987, NORD’s patient 
assistance program is one of the first in 
the nation, providing financial support 
for helping low-income patients obtain 
lifesaving or life-sustaining medication 
they could not otherwise afford. These 
programs provide eligible individuals 
with financial assistance for health 
insurance premiums, copay costs for 
medical consultations, medications, 
diagnostic tests, and supportive ther-
apies. Additionally, they may provide 
financial support for travel for clinical 
trials and/or consultations with disease 
specialists.

In 2021, NORD awarded $40 698 802 
in patient assistance, helping 9419 
patients with 265 RDs across the United 
States and 5 US territories. Of these 
patients, 959 were assisted with medical 
expenses not covered by health insurance 
and 7636 assisted with health insurance 
premiums and/or copay expenses. We 

offer travel and lodging assistance for 11 
clinical trials.

When we set up a program, we look 
at the disease state and demographic 
makeup of its population—is there a 
higher risk or propensity for specific 
age, race, ethnic, or religious groups? 
When we identify a population being 
disproportionately older, we consider 
possible technology barriers and design 
resources to make enrollment in our 
program accessible to this community. 
Similarly, when we identify a popu-
lation as having a higher proportion 
of Spanish speakers, we will develop 
materials in Spanish. We have sev-
eral members of our team who are 
fluent in Spanish, as this language is 
the most widely spoken in the United 
States outside of English.26 We want 
our programs to be accessible to all 
ethnicities in the United States, so we 
use Language Line, a telephone service 
that offers on-demand live translation 
of various languages into English. 
Thus, even if a caller is unable to speak 
English but fluent in say, Mandarin or 
Portuguese, we can just access Lan-
guage Line for immediate translation.

We promote our patient assistance 
programs working with our members 
and the 1200 RD nonprofits in our net-
work. In the future, we hope to use our 
new Centers of Excellence to develop 
new outreach programs to marginalized 
communities. To date, our centers are in 
21 states and the District of Columbia, 
including largely rural areas in Alabama, 
Nebraska, and Oklahoma, to name a 
few.27

Our Patient Assistance Program not 
only supports patients directly, but our 
program model and learnings from 
our work are passed onto our member 
organizations when they approach us 
for assistance in setting up their own 
programs.

National Organization for Rare 
Disorders’ Legislative Action for Bridging 
Disparities
Since our inception and for nearly 40 
years, NORD has been the leader in ad-
vocating at the federal and state level for 
health policy designed to improve the 
lives of RD patients by increasing access 
to the following:

Figure 6: National Organization for Rare Disorders 2018 survey of full-time employees (FTEs).
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• Affordable, comprehensive health 
care coverage;

• New and innovative therapies to 
treat RDs; and

• Diagnostic tools that will enable 
early and accurate diagnosis.

In recent history, we have worked to 
support paid family and medical leave, 
as well as telehealth.

This includes our work in support-
ing the Affordable Care Act’s essential 
health benefits and affordability provi-
sions, advocating for Medicaid expan-
sion at the state level, supporting patient 
protections to enable timely prescription 
drug access, and opposing Medicaid eli-
gibility restrictions. Since 2017 alone, we 
have drafted and asserted our position 
vis-à-vis 812 policy statements, congres-
sional and state legislature testimonies, 
and cosigned letters on RD health care 
access and research.28

Working within various coalitions 
with large and small nonprofits, we have 
spearheaded the RD response to policy 
by bringing hundreds of organizations 
together to elevate and integrate the 
RD community’s needs into broader 
patient advocacy efforts within our 
health care system. At the state level, our 
Project RDAC is working to establish 
robust Rare Disease Advisory Coun-
cils (RDAC) in all 50 states to analyze 
the needs of the community and make 
recommendations to state legislatures on 
how to improve public policy related to 
rare diseases.29

One of the most pressing issues the 
RD community currently faces is ensur-
ing that telehealth is appropriately and 
permanently integrated into our health 
care system to effectively meet the needs 
of RD patients and their caregivers. Ex-
panded access to telehealth throughout 
the pandemic has been particularly ben-
eficial to the estimated 25–30 million 
Americans living with RDs, reducing 
their risk of exposure to COVID-19 and 
helping them better manage their com-
plex health conditions from the safety of 
home.

Before the COVID-19 pandemic 
started, we surveyed our RD community 
and asked about their access to provid-
ers. We found that 39% of RD patients 
travel more than 60 miles for their 

medical appointments. Therefore, it is 
no surprise that RD patients have had 
such a positive reception to expanded 
telehealth access because of the pandem-
ic. One of NORD’s COVID-19 surveys 
found that, of the 88% of patients who 
were offered a telehealth appointment, 
92% of those who accepted the appoint-
ment said it was a positive experience, 
and 70% would like the option for 
telehealth for future medical appoint-
ments.30

Rare disease patients tend to require 
regular contact with their health care 
team because their diseases tend to be 
complex, requiring ongoing monitor-
ing, testing, evaluation, and treatment 
management.9 With RD specialists 
commonly operating out of academic 
medical centers and children’s hospi-
tals—the majority of which are in urban 
areas—geographically disparate people 
experience significant barriers to care 
including transportation and child-
care costs and taking time off work or 
school.31 We have heard in countless 
FDA patient-focused drug development 
meetings of stories where parents of 
a RD child had to uproot their entire 
lives, moving cross-country, staying 
in hotels, and changing jobs to access 
care.32 Therefore, access to specialist care 
is too often limited to those of higher 
SES who have medical literacy, physi-
cian advocates, occupational flexibility, 
and other privileges.

For the past 2 years, in response to the 
clear call from RD patients and families 
in our community surveys, NORD and 
advocates in our Rare Action Network 
have worked together and in partnership 
with other patient groups to advocate to 
ensure telehealth is available to meet the 
needs of RD patients and their caregiv-
ers.

National Organization for Rare 
Disorders believes that effectively 
integrating telehealth into our health 
care system will lead to better outcomes 
for RD patients by reducing barriers 
care, shortening the time it takes to get 
an accurate diagnosis, and increasing 
access to providers with RD expertise. 
In support of these goals, we developed 
principles33 to help guide our telehealth 
policy efforts. To date, many states 
and private insurance companies have 

already integrated aspects of telehealth 
into their plans and programs, yet there 
is more work to be done.

Both the federal government and 
states have the power to regulate aspects 
of telehealth, including telehealth 
licensure requirements, reimbursement 
rates, and eligible services. In Janu-
ary of 2022, NORD joined hundreds 
of organizations in advocating for a 
pathway to comprehensive telehealth 
access, considering the eventual end of 
the federal COVID-19 public health 
emergency declaration—a circumstance 
that enabled telehealth expansion at the 
outset of the pandemic.34

National Organization for Rare 
Disorders also joined a letter to congres-
sional leaders with over 400 organiza-
tions supporting permanent telehealth 
Medicare reforms, as well as collabo-
rating with the ALS Association, the 
Alliance for Connected Care, and 235 
other patient organizations to call on 
governors to protect patient access to 
telehealth. From 2020 to 2022, we have 
advocated through 30 letters, statements, 
and testimonies for telehealth access and 
expansion.2

There are still barriers to care in-
volving telehealth: low-income, elderly, 
and rural Americans can lack access to 
broadband services—whether because 
the technology infrastructure does not 
exist in their community, they cannot 
afford it, or they lack technology literacy 
to use it in their homes.35 Therefore, 
NORD has advocated for the cover-
age and reimbursement of audio-only 
telehealth services because it can help 
bridge this digital divide. National Or-
ganization for Rare Disorders mobilized 
our advocates and the larger RD com-
munity to successfully advocate for the 
inclusion of several telehealth provisions 
in the omnibus appropriations package 
passed signed into law in March 2022. 
These provisions will prevent patients, 
particularly Medicare beneficiaries, from 
experiencing a sudden drop in telehealth 
coverage while we continue to advocate 
for more comprehensive legislation 
at the state and federal level. The bill 
would collect data on how telehealth 
is improving access to necessary care, 
even when it is across state lines, which 
is particularly important for our policy 
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efforts around ensuring patient access 
to health care providers practicing in a 
different state.

CONCLUSION
As an umbrella for hundreds of RD 
nonprofits, NORD is well situated to 
observe and learn DEI best practices 
from these communities, share or-
ganizing strategies, and develop new 
resources synthesizing these learnings 
to distribute across the entire spectrum 
of RD organizations. Our overarching 
goal continues to be to help patient 
advocacy organizations understand con-
cepts relating to various social deter-
minants of health as well as ways they 
can help address inequities through 
diversifying board leadership; reevalu-
ating the design and marketing of their 
Websites, campaigns, and activities; 
and encouraging more diverse research 
participation.

Long-term, this type of programming 
helps to build strong and culturally com-
petent leaders across the RD community 
that can continue to mentor and support 
others—ultimately leading to greater 
representation for all individuals living 
with or caring for someone with a RD.

National Organization for Rare 
Disorders will continue its commitment 
to understanding barriers to health care 
in the RD community and lead efforts 
to spur change by conducting scientific 
and policy research and studies as well 
as convening practitioners, leaders from 
NIH, FDA, patient advocacy organiza-
tions, patients, and caregivers in dis-
cussions and collaborations to improve 
access to care for all communities within 
the RD advocacy space.

References
1. PHA history: 30 milestones in 30 years. 

Pulmonary Hypertension Association. 
Accessed March 15, 2022. https://
phassociation.org/history/

2. Olson D, Paton P, Simpson J, Dukart B. 
The PHA story: from kitchen table to 
internationally respected organization or 
the history of its foundation, development 
and growth. National Organization for 
Rare Disorders. Accessed March 15, 2022. 
https://2f126cpzgfmjndc42glkg7mg-
wpengine.netdna-ssl.com/wp-content/
uploads/2017/02/The-PHA-Story-A-Short-
History.pdf

3. History of leadership. National Organization 
for Rare Disorders. Accessed March 15, 2022. 
https://rarediseases.org/about/what-we-do/
history-leadership/

4. Asquith A, Sava L, Harris AB, Radix AE, 
Pardee DJ, Reisner SL. Patient-centered 
practices for engaging transgender and 
gender diverse patients in clinical research 
studies. BMC Med Res Methodol. 2021;21:202. 
doi:10.1186/s12874-021-01328-4

5. Braveman PA, Kumanyika S, Fielding J, 
et al. Health disparities and health equity: 
the issue is justice. Am J Public Health. 
2011;101(Suppl 1):S149–S155. doi:10.2105/
AJPH.2010.300062

6. Valdez R, Ouyang L, Bolen J. Public 
health and rare diseases: oxymoron no 
more [published correction appears in Prev 
Chronic Dis. 2016;13:E20]. Prev Chronic Dis. 
2016;13:E05. doi:10.5888/pcd13.150491

7. Ending the diagnostic odyssey for children 
with a rare disease: Global Commission 
year one report. Global Commission to 
End the Diagnostic Odyssey for Children 
with a Rare Disease. Published 2019. 
Accessed March 15, 2022. https://www.
globalrarediseasecommission.com/Report

8. Hartin SN, Means JC, Alaimo JT, Younger 
ST. Expediting rare disease diagnosis: a call to 
bridge the gap between clinical and functional 
genomics. Mol Med. 2020;26(1):117. 
doi:10.1186/s10020-020-00244-5

9. Barriers to rare disease diagnosis, care and 
treatment in the US: a 30-year comparative 
analysis. National Organization for Rare 
Disorders, Inc. Published November 19, 2020. 
Accessed March 29, 2022. https://rarediseases.
org/wp-content/uploads/2020/11/NRD-
2088-Barriers-30-Yr-Survey-Report_FNL-2.
pdf

10. de Souza ÍP, Androlage JS, Bellato R, 
Barsaglini RA. Doenças genéticas raras com 
abordagem qualitativa: revisão integrativa 
da literatura nacional e internacional [A 
qualitative approach to rare genetic diseases: 
an integrative review of the national and 
international literature]. Cien Saude Colet. 
2019;24(10):3683–3700. doi:10.1590/1413-
812320182410.17822019

11. Sirugo G, Williams SM, Tishkoff SA. The 
missing diversity in human genetic studies. 
Cell. 2019;177(4):1080. doi:10.1016/j.
cell.2019.04.032

12. Zvereff VV, Faruki H, Edwards M, Friedman 
KJ. Cystic fibrosis carrier screening in 
a North American population. Genet 
Med. 2014;16(7):539–546. doi:10.1038/
gim.2013.188

13. Farooq F, Mogayzel PJ, Lanzkron S, Haywood 
C, Strouse JJ. Comparison of US federal and 
foundation funding of research for sickle 
cell disease and cystic fibrosis and factors 
associated with research productivity. JAMA 
Netw Open. 2020;3(3):e201737. doi:10.1001/
jamanetworkopen.2020.1737

14. Healthy people 2030. Office of Disease 
Prevention and Health Promotion. Accessed 

March 15, 2022. https://health.gov/
healthypeople/objectives-and-data/social-
determinants-health

15. Ogundipe F, Mehari A, Gillum R. 
Disparities in sarcoidosis mortality by region, 
urbanization, and race in the United States: 
a multiple cause of death analysis. Am J Med. 
2019;132(9):1062–1068.e3. doi:10.1016/j.
amjmed.2019.03.048

16. Graham GN. Why your ZIP code matters 
more than your genetic code: promoting 
healthy outcomes from mother to child. 
Breastfeed Med. 2016;11:396–397. 
doi:10.1089/bfm.2016.0113

17. Harper LJ, Love G, Singh R, Smith A, Culver 
DA, Thornton JD. Barriers to care among 
patients with sarcoidosis: a qualitative study. 
Ann Am Thorac Soc. 2021;18(11):1832–1838. 
doi:10.1513/AnnalsATS.202011-1467OC

18. Morton DH, Morton CS, Strauss KA, et al. 
Pediatric medicine and the genetic disorders 
of the Amish and Mennonite people of 
Pennsylvania. Am J Med Genet C Semin Med 
Genet. 2003;121C(1):5–17. doi:10.1002/
ajmg.c.20002

19. Amish Community Testimony. National 
Organization for Rare Disorders. Accessed 
March 15, 2022. https://rarediseases.org/
amish-community-testimony/

20. Akers A, Al-Shahi Salman R, Awad 
IA, et al. Synopsis of guidelines for the 
clinical management of cerebral cavernous 
malformations: consensus recommendations 
based on systematic literature review by 
the Angioma Alliance Scientific Advisory 
Board Clinical Experts Panel. Neurosurgery. 
2017;80(5):665–680. doi:10.1093/neuros/
nyx091

21. Heckman BD, Britton AJ. Headache in 
African Americans: an overlooked disparity. 
J Natl Med Assoc. 2015;107(2):39–45. 
doi:10.1016/S0027-9684(15)30023-7

22. Manole AK, Forrester VJ, Zlotoff BJ, 
Hart BL, Morrison LA. Cutaneous 
findings of familial cerebral cavernous 
malformation syndrome due to the common 
Hispanic mutation. Am J Med Genet A. 
2020;182(5):1066–1072. doi:10.1002/
ajmg.a.61519

23. Staff. Foundation for Sarcoidosis Research. 
Accessed March 15, 2022. https://www.
stopsarcoidosis.org/about/staff/

24. Member snapshot. National Organization 
for Rare Disorders. Accessed March 15, 
2022. https://rarediseases.org/for-patient-
organizations/membership-profiles/members/

25. Leading with intent: reviewing the state of 
diversity, equity, and inclusion on nonprofit 
boards. BoardSource. Published June 2021. 
Accessed March 15, 2022. https://boardsource.
org/wp-content/uploads/2021/06/2021-
Leading-with-Intent-DEI-Report.
pdf?hsCtaTracking=532d5c05-43be-4e2b-
91d1-2ae87fb81017%7C4051e648-43cf-
4267-bf08-1a4c8f4b5916

26. Top languages other than English spoken in 
1980 and changes in relative rank, 1990–2010. 

D
ow

nloaded from
 https://prim

e-pdf-w
aterm

ark.prim
e-prod.pubfactory.com

/ at 2025-06-24 via free access



adph-21-02-02  Page 43  PDF Created: 2022-6-17: 11:00:AM

 Advances in Pulmonary Hypertension Volume 21, Number 2; 2022 43

United States Census Bureau. Updated 
October 8, 2021. Accessed March 15, 2022. 
https://www.census.gov/programs-surveys/sis/
resources/visualizations/spoken-languages.html

27. NORD Rare Disease Centers of Excellence—
find a center. National Organization for Rare 
Disorders. Accessed March 15, 2022. https://
rarediseases.org/centersofexcellence/find-rare-
disease-center-of-excellence/

28. Policy issues. National Organization for Rare 
Disorders. Accessed March 15, 2022. https://
rarediseases.org/advocate/policy-priorities/
policy-issues/

29. Project RDAC. National Organization for 
Rare Disorders. Accessed March 15, 2022. 
https://rarediseases.org/projectrdac/

30. Ensuring access to telehealth for rare diseases. 
National Organization for Rare Disorders. 
Published October 15, 2020. Accessed March 

15, 2022. https://rarediseases.org/wp-content/
uploads/2020/10/NRD-2098-RareInsights-
Telehealth-Report-1.pdf

31. Narayanan R. Committing to care, access, 
equity and research: NORD announces 31 
rare disease centers of excellence. National 
Organization for Rare Disorders. Published 
November 4, 2020. Accessed April 26, 
2022. https://rarediseases.org/committing-
to-care-access-equity-and-research-nord-
announces-31-rare-disease-centers-of-
excellence/

32. External resources and information related 
to patients’ experience. US Food and Drug 
Administration. Accessed March 15, 2022. 
https://www.fda.gov/drugs/development-
approval-process-drugs/external-resources-
and-information-related-patients-
experience#collapseOne

33. NORD telehealth principles. National 
Organization for Rare Disorders. Accessed 
March 15, 2022. https://rarediseases.org/
advocate/policy-priorities/nord-telehealth-
principles/

34. NORD telehealth pathway to reform letter 
to congress. National Organization for Rare 
Disorders. Accessed March 15, 2022. https://
rarediseases.org/wp-content/uploads/2022/01/
Telehealth-Pathway-to-Reform-Letter-to-
Congress-w-signers-FIN.pdf

35. MacKinney AC, Coburn AF, Lundblad 
JP, McBride TD, Mueller KJ, Watson SD. 
Access to rural health care—a literature 
review and new synthesis. Rural Policy 
Research Institute. https://rupri.org/
wp-content/uploads/20140810-Access-to-
Rural-Health-Care-A-Literature-Review-
and-New-Synthesis.-RUPRI-Health-Panel.-
August-2014-1.pdf

D
ow

nloaded from
 https://prim

e-pdf-w
aterm

ark.prim
e-prod.pubfactory.com

/ at 2025-06-24 via free access



adph-21-02-03  Page 44  PDF Created: 2022-6-17: 11:00:AM

44 Advances in Pulmonary Hypertension Volume 21, Number 2; 2022    DOI:10.21693/1933-088X-21.2.44

R EG U L A R  A RT I C L E

Hispanic Ethnicity and Social Determinants of Health: 
Harnessing Data from The Pulmonary Hypertension 
Association Registry

Roberto J. Bernardo, MD, MS
Division of Pulmonary, Critical Care and 

Sleep Medicine
University of Oklahoma Health Sciences 

Center
Oklahoma City, OK

Vinicio A. de Jesus Perez, MD
Division of Pulmonary and Critical Care 

Medicine
Stanford University School of Medicine
Stanford, CA
Vera Moulton Wall Center for Pulmonary 

Disease at Stanford University
Stanford, CA

Pulmonary arterial hypertension (PAH) is a chronic, progressive, and debilitating 
disease associated with increased cardiopulmonary morbidity and mortality. Current 
knowledge is derived from registries and landmark clinical trials, although concern 
exists that minorities are underrepresented in these datasets, and it remains un-
known if there are intrinsic differences in minorities and disadvantaged groups.
The Pulmonary Hypertension Association Registry offers a unique opportunity 
for the understanding of the unique social background of minorities in the United 
States because it routinely collects information related to socioeconomic factors such 
as annual income and health care insurance. Furthermore, representation of Hispan-
ic patients may be slightly higher than in other US-based registries.

In this review, we discuss the interplay between biologic, socioeconomic, and racial 
or ethnic factors in PAH, with special emphasis on the Hispanic population. We 
describe the unique socioeconomic profile of Hispanic individuals and propose 
next steps to improve representation and fight inequality for Hispanic patients 
with PAH.

INTRODUCTION
Pulmonary arterial hypertension (PAH) 
is a progressive pulmonary vascular 
disorder, characterized by progressive re-
modeling and narrowing of the pulmo-
nary arterial tree,1 resulting in increased 
right ventricular (RV) wall stress, abnor-
mal RV mechanics, and if left untreated, 
right heart failure and death.2,3 Despite 
significant progress in the understanding 
of the disease biology, delays in disease 
recognition and diagnosis are common, 
and most patients present at advanced 
stages. As such, emphasis should be on 
prompt recognition of the disease and 
associated factors that could be associ-
ated with higher risk of disease progres-
sion.4

Factors associated with progression 
of disease include age, severity of symp-
toms, PAH subtype, exercise capacity, 
metrics of RV function, hemodynam-
ics, and biomarkers such as natriuretic 

peptides.5–7 Current clinical models of 
PAH progression are derived from large 
randomized clinical trials (RTCs) and 
registries; however, concern exists that 
minorities and Black, Indigenous, and 
people of color (BIPOC) are under-
represented in these registries and 
RCTs.8–10

PULMONARY HYPERTENSION 
IN MINORITIES
Noticeable underrepresentation of 
minorities such as Hispanics in most 
PAH RCTs and registries exists (Figures 
1A and 1B). This is an area of concern 
because most prognostic models in 
PAH are derived from these datasets, 
and patients of diverse backgrounds get 
treated from data that may not represent 
the same diversity. Accurate racial and 
ethnic representation is important to de-
termine the generalizability of treatment 
approaches and outcomes in PAH.10

For instance, in the landmark 
SERAPHIN trial, only 14.7% of 
participants were of Hispanic ethnic-
ity compared with 54.5% of White 
participants11 (Figure 1A). Moreover, 
in the REVEAL registry (Registry to 
Evaluate Early and Long-term PAH 
Disease Management), the proportion 
of Hispanics was 8.9%, while the ex-
pected proportion of Hispanics should 
have been close to 11.5%, based on US 
census estimates (Figure 1B). Similar-
ly, the proportion of Asian or Pacific 
Islander participants was 3.3% in com-
parison with an expected proportion of 
6.1%.9

As such, the American Thoracic 
Society statement on health disparities 
in patients with PAH emphasized that 
PAH registries should be organized to 
reliably capture information related to 
race or ethnicity and socioeconomic 
factors and that socioeconomic factors 
should be addressed since they may 
allow identification of patients at the 
greatest risk for treatment noncompli-
ance.8

Then the need to further describe 
the interplay between the biologic, 
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socioeconomic, and racial or ethnic 
factors of the disease becomes evident 
(Figure 2).

PULMONARY HYPERTENSION 
AND SOCIOECONOMIC 
FACTORS
Socioeconomic status (SES) refers to 
an individual’s social and economic 
standing and is a measure of social or 
economic position or ranking in a social 
group.12 SES is a composite of several 
measures including income, education, 
occupation, residence, and housing, 
among others.8 Unfortunately, socioeco-
nomic factors are not routinely collected 
in most PAH registries, such as RE-
VEAL.

Authors of a few studies have 
addressed the significance of SES in 
PAH. Wu et al13 found that SES was 
an independent factor associated with 
impaired clinical outcomes in a cohort 
of patients with PAH in China. SES 
was measured as a composite metric of 
education, annual income, occupation, 
and medical reimbursement rate. Indi-
viduals in the lowest tertile of SES had 
increased hazard ratios for all-cause 
mortality, after adjusting for age, sex, 
World Health Organization (WHO) 
functional class, pulmonary vascular 
resistance, and PAH treatment. Talwar 
et al14 found that patients with the low-
est annual income had higher WHO 
functional class on initial presentation 
in a large US medical system database. 
Median annual income was estimated 
based on zip codes of study partici-
pants. On the other hand, authors of a 
relatively recent study from Scotland 
did not find an association between 
social deprivation and either severity 
of disease (WHO functional class) or 
all-cause mortality.15 In this study, the 
investigators used geographical data 
zones to infer SES.

Social determinants of health 
(SDOH) refer to conditions in which 
individuals are born, grow, live, work, 
and age16 and are implicated in health 
inequalities and poor conditions of dai-
ly life, which disproportionately affect 
certain groups such as minorities and 
BIPOC.17,18 We will discuss SDOH 
in PAH in more detail later in this 
review.

Figure 1: Representation of minorities and BIPOC in PAH clinical trials and registries. (A) Data in 
PAH clinical trials and (B) data in US-based registries. BIPOC = Black, Indigenous, and people of 
color; PAH = pulmonary arterial hypertension; REVEAL = Registry to Evaluate Early and Long-term 
PAH Disease Management; USPHSR = United States Pulmonary Hypertension Scientific Registry.

Figure 2: Interplay between biologic, socioeconomic, and racial/ethnic factors in PAH. PAH = 
pulmonary arterial hypertension.
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PULMONARY HYPERTENSION 
AND RACE OR ETHNICITY
Race is defined as “major living subspe-
cies of man differentiated by genetic and 
physical characteristics,” while ethnicity 
involves factors such as cultural heritage 
and sociocultural background.9 Ethnicity 
is a concept closely related to SDOH: It 
refers both to the social factors pro-
moting or undermining the health of 
individuals and the social processes un-
derlying an unequal distribution of these 
factors, leading to differences in access 
to health care services and ultimately 
health care disparities.19,20 We prefer to 
use the term ethnicity in lieu of race to 
encompass both genetic and cultural 
attributes.21

Racial or ethnic factors have been an 
area of interest in PAH, and most stud-
ies have been performed with Black and 
Hispanic patients.9,22,23 Regarding Black 
patients with PAH, a higher frequency 
of connective tissue disease (i.e., sclero-
derma)9 as well as a different response 
pattern to endothelin-receptor antago-
nists has been reported.24 No convincing 
evidence of differences in survival have 
been found.25 We will focus most of our 
discussion on the Hispanic population.

In general terms, Hispanic patients 
with PAH tend to be younger and have 
a higher frequency of congenital heart 
disease and portopulmonary hyperten-
sion.8,9 Authors of studies evaluating 
clinical outcomes in Hispanic patients 
with PAH have shown differing re-

sults. Karnes et al26 used data from the 
PAH Biobank and found that Hispanic 
patients with idiopathic or hereditary 
PAH may have slightly better survival 
than non-Hispanic Whites, after ad-
justing for age, sex, pulmonary vascu-
lar resistance, and use of prostacyclin 
analogues (heart rate [HR] = 0.46, 95% 
confidence interval [CI] = 0.21–0.99). 
These findings were not replicated on 
a study by Medrek et al25 using the 
REVEAL dataset, where no association 
between Hispanic ethnicity and survival 
was found, after adjusting for age and 
PAH etiology (HR = 0.97, 95% CI = 
0.76–1.24).

It is important to note that neither the 
PAH Biobank nor REVEAL routinely 
collect socioeconomic metrics: The au-
thors of these studies could not account 
for differences in SES or SDOH. As 
others have previously emphasized, 
studying the association between race 
or ethnicity and health care outcomes 
without assessing the impact of socio-
economic factors offers an incomplete 
picture of the problem.27–29

THE PULMONARY 
HYPERTENSION ASSOCIATION 
REGISTRY
An important mechanism of health in-
equality in PAH is the lack of inclusivity 
in registries and RCTs.10 Not only is 
there underrepresentation of minorities 
and BIPOC in most datasets, but most 
US registries do not routinely collect 

socioeconomic metrics, except for the 
Pulmonary Hypertension Association 
Registry (PHAR). PHAR is a multi-
center US-based registry of patients 
treated at different pulmonary hyperten-
sion care centers. PHAR prospectively 
collects data from adults and children 
with PAH and chronic thromboembolic 
pulmonary hypertension.30,31

PHAR is a particularly unique dataset 
because metrics of SDOH such as 
income, education level, occupation, and 
health insurance are routinely collect-
ed. Furthermore, the representation of 
Hispanics in PHAR is slightly higher 
than REVEAL and other registries 
(Figure 3). As such, PHAR allows for 
the assessment of significance of SDOH 
in PAH, as previously reported.32

SDOH IN HISPANICS: DATA 
FROM PHAR
As mentioned above, authors of prior 
studies on clinical outcomes in Hispanic 
individuals with PAH had shown dif-
fering results and had not been able to 
assess the significance of socioeconomic 
metrics. Using data from PHAR, we re-
cently performed a comprehensive char-
acterization of Hispanic patients with 
PAH not only in terms of demographic 
and clinical factors but their social and 
economic profiles.33 Hispanic patients 
were younger, had higher frequency of 
congenital heart disease, had higher 
pulmonary pressures and pulmonary 
vascular resistance, but had no major 

Figure 3: Representation of Hispanic patients in PAH registries. H = Hispanic patients; PAH = pulmonary arterial hypertension; PHAR = 
Pulmonary Hypertension Association Registry; REVEAL = Registry to Evaluate Early and Long-term PAH Disease Management; USPHSR = 
United States Pulmonary Hypertension Scientific Registry.
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differences in WHO functional class, 
exercise capacity, natriuretic peptides, or 
PAH therapy.

Hispanic patients had a disad-
vantageous socioeconomic profile as 
compared with non-Hispanic Whites. 
Hispanics had lower education level, had 
lower annual income, were less likely to 
be employed or retired, and were less 
likely to have access to Medicare or 
commercial insurance (Figures 4A–4D). 
For instance, up to a third of Hispanics 
were living with an annual income lower 
than $20 000 per year as compared with 
17.4% of non-Hispanic Whites. Only 
29.2% of Hispanics were either em-
ployed or retired compared with 66.2% 
of non-Hispanic Whites.

No differences existed in trans-
plant-free survival between Hispan-
ics and non-Hispanic Whites, after 
adjusting for age, SDOH, and other 
covariates (hazard ratio = 0.76, 95% 
CI = 0.35–1.62; P = 0.474). However, 
while no differences in survival were 
found, Hispanic patients had a high-
er number of emergency room visits, 
with an incidence of 3.1 visits per 
person-years as compared with 2.1 in 
non-Hispanic Whites (incidence rate 
ratio = 1.452, 95% CI = 1.326–1.590). 
The total number of hospitalizations 
and the number of cumulative days in 

the hospital were also higher among 
Hispanics.

Despite having a similar severity of 
illness at baseline, a higher frequency of 
emergency visits and hospitalizations 
suggests that disease control was less 
optimal in Hispanics, which could be 
related to a disadvantageous SDOH 
profile. Lower-income patients face 
several challenges regarding PAH care, 
such as inability to afford the cost of 
medications or medical testing.10,33

IMPROVING REPRESENTATION 
OF MINORITIES WITH PAH
As described through this review, an 
important mechanism of health in-
equality and disparities in care in PAH 
is the lack of inclusivity in national 
registries and clinical trials.10 Patient 
registries have historically lacked ade-
quate representation of minorities and 
BIPOC, limiting our capacity to deter-
mine differences in clinical phenotypes 
and implementation of therapies.8 We 
agree with the statement from the 
American Thoracic Society,8 and 2 
important messages are that (i) PAH 
registries must be organized to reliably 
capture information concerning race/
ethnicity and SES of patients, and (ii) 
SES should be included in the risk 
stratification to help identify patients 

with PAH who may be at greatest risk 
for noncompliance.

We agree with Goel et al10 on their 
proposal of future next steps against 
inequality in PAH, such as optimizing 
access to PAH centers (where RCTs 
are being conducted), identifying and 
addressing inherent biases in providers 
and patients regarding health literacy, 
financial burden, or nonadherence pat-
terns, and eliminating language barriers 
for access to RCTs. The fights against 
inequality will require joint effort among 
providers, hospitals, health insurers, 
industry, patients’ associations, and pro-
fessional societies such as the Pulmonary 
Hypertension Association and govern-
ment. It is time for action.

CONCLUSIONS
Noticeable underrepresentation of mi-
norities such as Hispanics in most PAH 
registries and RCTs exists. While clinical 
outcomes in PAH may not be due to 
race per se, noticeable differences exist in 
the access to specialized care for minori-
ty and BIPOC patients. Lower-income 
patients face several challenges regarding 
PAH care, and it is pivotal to assess the 
significance of socioeconomic metrics 
and SDOH in patients with PAH. 
Finally, we believe that PAH registries 
must be organized to reliably capture 

Figure 4: Social determinants of health in Hispanic and non-Hispanic White patients with PAH. Comparison of (A) education level, (B) total 
annual income, (C) occupation, and (D) health care insurance. Adapted from Bernardo et al.33 PAH = pulmonary arterial hypertension.
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information concerning race/ethnicity 
and SES of patients, and PHAR is an 
important step forward in this goal.
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P U L M O N A RY  H Y P E RT E N S I O N  RO U N D TA B L E

Disparities in PH
This spring, Dr Arunabh Talwar, Donald and Barbara Zucker School of Medicine at Hofstra/Northwell, Northwell Health; Dr 
Vinicio de Jesus Perez, Stanford University; Dr Patricia George, National Jewish Health; Juliana Liu, Stanford Health Care; 
and Dr Elizabeth Joseloff, Vice President, Quality Care & Research, Pulmonary Hypertension Association (PHA), gathered to 
discuss real world experiences in dealing with health disparities and what the PHA can do to address them.

Dr Talwar: We are here because we are 
on a crossroad journey with PHA, try-
ing to see how we can help further with 
the management of our patients. In the 
last 5 years or so, the issues of diversity 
and access to health care have come 
to our attention, and this has become 
even more important after COVID-19 
epidemic. If one was to look at health 
disparity and access to health care, I 
would think of it in terms of 5 subsec-
tions.

The first is problem identification 
and then problem analysis. Based on 
these two subsections, most organiza-
tions will then develop an action plan. 
We’ll call that stage plan development. 
The most difficult part of this process 
is the next stage, plan implementation. 
Then comes the time for the organiza-
tions to do an impact assessment. If I 
was to put this process back from the 
prism of PHA, and particularly focus-
ing on pulmonary arterial hypertension 
(PAH) and a bigger broad spectrum 
of cardiovascular diseases, I think we 
are still at a stage of problem identifi-
cation. That’s why it’s more important 
for us to explore the issues associated 
with diversity and access to health care. 
Only by recognizing the problems first 
can the organizations like PHA come 
up with an action plan. The purpose 
of this meeting is to get everybody’s 
thoughts on this, as to where PHA 
should be moving in terms of providing 
information and guidance to the health 
care providers about issues of diversity, 
socioeconomics, and health care deliv-
ery. We also need to examine what we 
can learn from other patient advocacy 
organizations about these issues to help 
provide optimum care to the patients. 
I’d like to ask Vinicio as to what do you 
think we have learned from the PHA 
registry (PHAR)?

Dr de Jesus Perez: Our most recent 
study published in the Annals of ATS 
this past month used PHAR data to 
look at clinical characteristics of His-
panics compared to non-Hispanic 
whites. Interestingly, we found that 
Hispanics appeared to have an advan-
tage over non-Hispanic whites in terms 
of morbidity and mortality. While [it] 
would be very easy to conclude that the 
benefit seen in Hispanics could be at-
tributed to the level of care and resourc-
es available to these patients, we found 
that the socioeconomic status and health 
insurance coverage was lower compared 
to non-Hispanic whites. While we can’t 
fully explain the discrepancies between 
socioeconomic status and clinical char-
acteristics, these findings emphasize the 
existence of disparities based on race 
and ethnicity that likely has an impact 
on health care outcomes and quality 
of life for these patients. How other 
contributors of health disparities such 
as mental health, addiction, education, 
and geographic location influence PH 
clinical outcomes in Hispanics and other 
race/ethnic groups remains to be fully 
studied.

Dr Talwar: Vinicio, do you think the 
PHAR captured enough Hispanic pop-
ulation data to come to this generaliza-
tion, or you do think this population is 
still underrepresented in that registry?

Dr de Jesus Perez: While the PHAR 
has helped us start to answer some 
of the burning questions surrounding 
health disparities in PH, we still need 
to carry out more studies in larger and 
more diverse populations. That’s some-
thing that Patty just pointed out in her 
recent paper on CHEST. In that paper, 
her group documented that there is a 
significant underrepresentation of ra-

cial-ethnic groups in not only registries 
but also clinical trials. This observation 
emphasizes a major gap in our clinical 
data that could be adversely impacting 
how reliable the data from registries 
and clinical trials represents our patient 
population.

Dr George: It’s interesting because, 
when we speak about race in medicine, 
that it is a social construct rather than 
a genetic construct, some will argue we 
shouldn’t even mention race in trials and 
may argue that we should be race-blind 
in terms of enrolling people into clinical 
trials and perhaps even registries. My 
concern here is that, if we are in fact 
blind to race or other social identifiers, 
we may blind ourselves to biases in trial 
and registry enrollment, which will un-
fairly bias our impressions of prevalence 
of PH among different racial and ethnic 
groups.

In our field, there are numerous major 
clinical trials where race was not report-
ed. I think that reporting this is import-
ant to make sure that there is equitable 
access to these pivotal clinical trials and 
therapies, and of course, lack of diver-
sity in our trials and registries may also 
affect the generalizability of the results, 
a significant issue when we don’t see 
the trials and registries reflect the actual 
prevalence of the disease.

Dr Talwar: Patricia, let me ask you. 
Race is at some level considered as a 
sociopolitical construct. Social scien-
tists have argued that it may not be 
well reflective of genetics. Still, it has 
been proven in other chronic diseases 
that race, health literacy, socioeconomic 
status do play a significant role in terms 
of access to health care. The point of it 
is that, in other cardiovascular diseases 
like hypertension, there is some men-
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tion of race-based treatment protocols. 
Should PHA be looking into a little bit 
more detail? What should we be doing 
in terms of making sure that the clinical 
trials that are done have adequate repre-
sentation of the minorities?

Dr George: I would definitely argue 
against race-based treatment paradigms, 
as there are no data to support this, and 
race is a social construct. I do think that 
accounting for race and other social de-
terminants of health in our enrollment 
would help us make sure that we [reach] 
a representative population of people 
that suffer from this disease.

What can PHA do? I think it starts 
with a multiplatform strategy that would 
have to be required to improve enroll-
ment into clinical trials. This first comes 
from improving access to care for social-
ly disadvantaged groups, so that people 
get to the PH specialist. To do this, we 
need to continue to work to improve 
educational practices aimed at frontline 
health care providers, who first see these 
patients early in their disease. We also 
need to make sure we as health care 
workers continuously address our own 
inherent biases and make early and ac-
curate diagnoses and establish treatment 
plans in an equitable manner. Are there 
differences in how we treat patients 
even when they get the right diagnosis? 
Are people making biased subconscious 
determinations and prescribing less 
than standard of care to certain patient 
populations? If so, why and how can 
we correct it? In this space, PHA could 
collaborate with other patient advoca-
cy organizations to provide workshops 
on implicit bias training in health care 
workers.

In addition to educating health care 
providers about PH and inherent bias, 
we need to also reach out into com-
munities to bring disease awareness 
about PH and that, with PH and other 
diseases, it is important to get to the 
doctor to seek help for symptoms such 
as shortness of breath with exertion, 
fatigue, and unexplained symptoms. One 
way PHA might get involved would be 
to partner with local medical centers 
or practices and reach out to disadvan-
taged communities, with events such as 
local community health fairs to provide 

cardiovascular and pulmonary health 
screening.

Speaking more from a socioeconomic 
angle, in addition to education of physi-
cians and communities, we need to also 
make sure that socioeconomically disad-
vantaged people have the ability to get 
to the doctor. Do they have health care 
insurance and access? Does the system 
allow them to take a day off from work? 
Does the person have transportation to 
get to the doctor in a timely manner? 
We need to also make sure the system 
allows people to get to a doctor. PHA 
has an excellent track record in lobbying 
our representatives in government, so 
I think contributing our voice to these 
issues and supporting universal health 
care and access to health care would be 
powerful.

Once we have the proper diagnosis 
and treatment plans, a huge issue is 
paying for those medications. Especially 
this last year, I think a lot of us and a lot 
of our patients struggled with the new 
patient assistance programs, and there 
was a lot of stress around getting copays 
covered. Imagine a person who is social-
ly disadvantaged without somebody tru-
ly advocating for them and not in a PH 
specialist’s practice, where people are 
fully versed on prior authorization and 
the assistance programs, how will they 
be able to afford the PH medications? 
PHA could help by analyzing this issue 
and by advocating for the simplification 
of medication prior authorizations and 
copay assistance programs.

Juliana: From the perspective of access 
to therapy, when I started in PH almost 
20 years ago, it was actually “easier” to 
get PH drugs. First, there weren’t that 
many options, and the insurance compa-
nies weren’t really dictating treatments. 
PH was construed as a rare disease with 
rare treatment options. Now there are 
significant barriers such as step therapy 
requirements or formulary restrictions 
that are different for every insurance 
plan. That is not only difficult for people 
with adequate insurance to navigate, 
let alone people with Medicaid type of 
insurance, etc.

As an example, in the state of Cali-
fornia, where we are, as of this year, they 
launched a new Medicaid central in-

surance clearing house system in which 
only sildenafil is on the covered drug 
list. Everything else needs to escalate to 
an appeal type of process. So for all PH 
patients on Medi-Cal, they had to redo 
all prior medications authorizations, 
resulting in severe therapy disruption.

There was a lot of excitement when 
generics came to play, that the cost 
of therapy will go down, but what we 
found is the opposite for PH treatments. 
Generics don’t necessarily drive the cost 
down. In fact, it makes it even more 
difficult for patients to access thera-
py because previously available grant 
programs or therapy access programs 
have been shut down because manufac-
turers cannot give copay assistance cards, 
etc., for patients who are on govern-
ment-based insurance, for example.

The most frustrating aspect of this is 
that the rules of medication access are 
not necessarily based on scientific nor 
standards of treatment. It’s not necessar-
ily based on things that are best for the 
patient or what the clinician recom-
mends for the patient. It’s really driven 
either by policy or financial factors. If 
there’s anything that the PHA can do to 
help us, it is to collectively speak to law-
makers and other stakeholders to change 
that. The prohibitive cost of therapeutics 
is a national discourse going on that cer-
tainly touches on PH patients as well. If 
there’s a way in which we can move the 
needle on that, it would be helpful for 
our patients. It really is a shame that, for 
our patients, securing access to therapy 
is a full-time job every year as insurance 
formulary rules change and they need to 
struggle to access foundation funds to 
pay for life-sustaining therapy.

When the PH care centers (PHCC) 
initiative came onboard, we talked 
about, won’t it be great if there are cer-
tain accredited centers in which, perhaps 
if you are a patient who gets seen there, 
then there’s an assumption that the 
treatment is adequate, and therefore, 
the insurance can move quickly. In fact, 
that’s how it operates in other counties. 
This is not necessarily because we want 
to exclude patients out, by no means, but 
it’s simply a balance to control the cost 
of therapeutics but, at the same time, 
give adequate care without needless bu-
reaucratic redundancies. What we have 
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right now is not doing either. What the 
pandemic has taught the general public, 
if anything, is how fragmented the 
US health care system is, and because 
there are no consistent rules, and every 
jurisdiction and insurance has its own 
standards, the prescriber has to navigate 
through the extremely complicated and 
inefficient administrative hurdles just to 
get a patient started or maintained on 
therapy.

One successful initiative that the 
PHA was able to advocate for was the 
centralization of one REMS program 
for ambrisentan. When generic ambris-
entan came online, they set up 2 REMS 
programs for the drugs. That meant 
that. depending on your pharmacy and 
which generic product you were receiv-
ing, you had to enroll in one REMS 
program versus another. That also 
meant, if your pharmacy stocked another 
type of ambrisentan, you had to enroll 
in the other REMS program. As you 
can imagine, this caused needless delay 
in therapy. Through the advocacy work 
of the PHA, Dr Sager and myself, we 
spoke to the REMS program; we were 
able to convince the drug manufactur-
ers to disband one of the programs and 
merge into one entity.

Something that the PHA can do and 
has successfully done is to partner with 
us as clinicians to provide a collective 
voice on behalf of the patients.

Dr Talwar: From listening to both Pa-
tricia and Juliana, PHA does try to make 
its voice heard both at the local and 
federal policy level. We need to argue 
for proper access to care for minorities, 
for ethnic minorities, or people who 
have low socioeconomic status, which 
correlates at some level with health in-
surance as well. PHA obviously needs to 
focus more on health education, both for 
the patients as well as for the providers.

Let me ask Elizabeth and Vinicio, 
what about PHAR? What have they 
taught us? Where are we moving with 
this? Secondly, what can we learn from 
other organizations, like Cystic Fibrosis 
(CF) Foundation, Pulmonary Fibrosis 
Foundation, and other patient advocacy 
organizations, that we can take from 
them and probably incorporate into 
PHA’s efforts?

Dr de Jesus Perez: The PHAR is 
certainly a very unique and powerful 
resource that was designed to capture 
race, ethnicity, socioeconomic status, and 
other information missing from previ-
ous registries. I would love to hear from 
Elizabeth since she worked with the CF 
Foundation and can certainly provide a 
very important perspective of this.

Dr Joseloff: Sure. I’m happy to talk. The 
PHAR is now reaching a substantial 
enrollment number. We’re approaching 
2000 patients enrolled. We have 11 pub-
lications now. The science is coming out 
that will support data behind these types 
of studies. There’s more information to 
come in that regard.

If you look at other more mature 
registries, there are a number of publi-
cations and papers that can be used to 
support these types of studies that can 
be used to support basic knowledge, 
patient education, understanding in the 
community, and also to support advo-
cacy. That’s where PHA is heading. We 
want to be able to leverage with the care 
centers and the registry to be able to 
help so that there aren’t these disparities 
and challenges that continue for the PH 
patient populations.

With our advocacy work at PHA, 
this is on our radar too, with making 
sure that we keep everyone in mind and 
advocate for all patients with PH.

Dr Talwar: I’m hearing that maybe PHA 
needs to collaborate more with other such 
organizations to learn from them and 
share their experience to see where we are. 
Listen, all these diseases at one time were 
considered rare. I’m so impressed with 
CF Foundation, the way they advocate 
for their patients, how they support their 
centers, and even help collect data. I think 
that’s amazing and maybe something that 
we can learn from them as well.

Dr Joseloff: PHA is partnering with the 
CF Foundation and organizations on 
advocacy work. Many disease founda-
tions and associations [are] working 
together as partners for advocacy. That’s 
already ongoing.

Dr George: That’s so key because, while 
we are in one rare disease space, by 

partnering with other organizations, we 
bring greater numbers to these import-
ant core issues. There is definitely power 
in numbers, and I’m glad PHA is doing 
this.

Dr Talwar: One of the things that 
always has intrigued me as a PHA 
member is that PHA focuses more on 
the PHA physicians per se, but the 
problem starts with the primary care 
physicians. There is a big gap in timely 
referral from primary care physicians to 
the specialist centers. At times patients 
who don’t speak English, either because 
they are minorities or they have other 
socioeconomic problems, cannot get to 
their primary care physicians, or often 
they cannot explain their symptoms. 
I feel there is a delay by the time the 
patient is referred to a proper PH center 
for care.

What should PHA be doing, Vini-
cio, so that we can target this particular 
problem? Is there something that we can 
come up with in terms of guidelines, or 
what we have done up until now? Has 
there been any introspection?

Dr de Jesus Perez: I cannot speak for 
PHA, of course, but what I can say is 
that this is an important problem, and 
it goes beyond the health disparities 
aspect. As we all know, many patients, 
including patients who do not necessar-
ily fall in the bracket of being under-
served, get lost in the system for a long 
time before the diagnosis is suspected. 
You reported a couple of years that, 
when these patients finally reach you, 
they are in a much worse functional 
class. [I] think, when it comes specifical-
ly to addressing health disparities, there 
are several avenues.

I think insurance plays a key role in fi-
nancial support, access to centers as well 
as resources to connect the patient with 
the practitioner through interpreter ser-
vices, through matching with providers 
who are from the same race, ethnicity, 
religious background, sexual preference, 
any of these factors because they do play 
a key role in how patients see us and the 
trust that they put on us.

With regards to what PHA can do, 
reaching out and educating the medi-
cal community is a major step. Maybe 
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working with professional societies 
like the American Medical Association 
and American Family Medicine could 
help add PH as part of the educational 
curriculum for general practitioners and 
specialists. Also, promoting the implicit 
bias training for professionals, which can 
certainly go a long way in mitigating 
some of these initial additives that we 
bring with us into a patient encounter 
can help mitigate mistrust and improve 
communication between patients and 
providers.

Dr Joseloff: I would say this is definitely 
an area of development. Incorporat-
ing diversity, inclusion, and equity is 
definitely an area of focus for PHA. We 
want to keep diversity, equity, and in-
clusion in the forefront of all aspects of 
what we do. That’s one of the areas for 
the care centers that we’re focusing on 
this year, to target outreach to new PH 
care centers in geographical areas that 
maybe have gaps in access to PHCCs. 
That will help us make sure that PH 
patients get seen by expert health care 
providers and get the right treatments as 
early as possible.

Dr Talwar: That brings me to a dif-
ferent issue altogether, which I think is 
tied to long-term access to care. There 
are PH centers all across the country. I 
also look at so many pulmonary training 
programs. Not every pulmonary train-
ing program has the kind of capacity 
to train fellows in PH. I feel that the 
PHA physicians, with the backing of the 
PHA, should make a push to argue for 
further training in PH for all trainees in 
pulmonary fellowship. If extensive PH 
management experience is not available 
in a particular training program, some 
facilitation should be made so that train-
ees can rotate through a program where 
this kind of experience is available. 
Vinicio, what do you think?

Dr de Jesus Perez: If I may point out, 
besides physicians, there’s of course 
nurse practitioners (NPs) and other 
health professionals who are essential 
in managing this patient population. I 
would love to hear from Juliana, who has 
been working in this field for more than 
20 years, what her thoughts are regard-

ing educating nurses, caregivers, and 
physician assistants (PAs). What do you 
think? Do you think this is a legitimate 
goal that we should prioritize?

Juliana: Thank you, Vinicio. In terms 
of training the nonphysician provider, I 
think the challenge is that there are so 
many different pathways into becom-
ing either a PA or a NP. Usually, their 
training is very diverse, not necessarily 
as standardized as medical training. Any 
specialization comes from where you 
end up working.

That being said, I think PAs, NPs are 
more attuned to dealing with some of 
these general health issues that affect 
health care that may not be so pathobio-
logically focused. Their training includes 
ways to see the whole patient and bring 
in issues pertaining to socioeconomic 
status, cultural background, etc. Not to 
say physicians aren’t, but there’s a strong 
emphasis at least in the nursing tradition 
to look at that.

It’s impossible to train all these non-
physician providers about PH, but if we 
can develop a really great digitally ac-
cessible curriculum that can be promul-
gated to these PA or NP societies, for 
example, can be a great start. Really, they 
are the frontlines to see and identify the 
high-risk patient and then refer them to 
a tertiary center.

They’re not going to supplant the 
role of the PH center, but we really 
need more hands and feet out there in 
the community. That might be a good 
avenue to spread the knowledge, to help 
us really widen the catchment of these 
high-risk patients.

Regarding nurses, I often tell peo-
ple, once they’re diagnosed, actually, 
the nurse’s job just starts. It’s, how do 
we ensure that the patients continue 
on their therapy and do well? I have 
patients who’ve been on epoprostenol 
almost 20 years, and they’re doing 
really well. Why? Because, honestly, the 
nurse was there to call the patient and 
make sure every line infection doesn’t 
evolve into sepsis. There needs to be 
more focus in the PHA in supporting 
the nonphysician provider and also to 
bridge the gap between those patients 
who have difficulty accessing tertiary 
care centers.

We really need to think of our model 
of care, not just physician-patient but re-
ally to broaden the scope of care through 
not just nurses but even trained com-
munity health educators to help patients 
understand their disease. They can help 
improve health literacy, even understand 
things like insurance access or how to 
take basic health steps to improve one’s 
overall health or food choices. Much of 
the guidance around food and things 
are very mainstream American cultural 
focus. How do you incorporate dietary 
recommendations that are ethnically 
mindful that incorporate traditions from 
other cultures?

Patients who might not come from 
the majority culture, sometimes they will 
just defer to the physician and not ask 
questions. Even having culturally diverse 
and meaningful patient education tools 
builds trust because it signifies to the 
patient that we hear them and want to 
try to help.

In California, there is a significant 
Asian population. We have never had 
any PH material in different Asian 
languages. I know that the PHA has a 
memorandum of understanding with a 
lot of the international PH groups. We 
don’t have to recreate the wheel. There’s 
a lot of culturally appropriate material 
that was actually generated overseas that 
we can incorporate. Leveraging the vast 
network is something that the PHA can 
definitely tap into and in turn result in 
more culturally relevant and pertinent 
materials.

Dr Talwar: Yes. I would call it as 
transdisciplinary training and education, 
which incorporate nurses, PAs, NPs, 
and physicians. We need to make an 
effort that enough teaching about PH 
is provided during training period as 
well. We need to make sure that PH as a 
differential diagnosis exists in the mind 
of health care providers when patients 
present with all kinds of symptoms.

Patients don’t read textbooks, so 
they present with all kinds of different 
complaints. If this disease is not on our 
radar, we are unlikely to think of it, even 
as our sixth, seventh, or eighth differ-
ential diagnosis. That’s where I think 
perhaps things start falling through the 
cracks.
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I think, Juliana, you were right in 
pointing out, initial screening place right 
now is done in primary care practices 
much more by NPs and PAs. We have 
to think of that territory as well. I have 
to take them along with us as we move 
in terms of treatment and other man-
agement issues. Hopefully that will then 
result in early diagnosis and improved 
outcomes down the line.

Dr George: First off, I’m loving hearing 
what all you have to say. These are really 
important points that you bring up. If 
I were to utilize an organization like 
PHA in trying to educate people who 
are on the front line, that’s what we’re 
talking about; they don’t have to treat 
PH, but they have to send them to the 
experts. You have to at least have it on a 
differential. I would think about, again, 
partnering with other advocacy organi-
zations in rare diseases.

It’s one thing to go out there and ed-
ucate the world about PH, but in a busy 
primary care practice, it’s hard. Our tra-
ditional venues have been in pulmonary 
medicine and in cardiology. Will it be 
seen by the frontline physicians? What if 
you’d have at American College of Phy-
sicians national meeting or joint sessions 
with the American Academy of Family 
Physicians, for example. There could 
be a rare disease panel, a “zebra panel,” 
if you will, or an unexplained dyspnea 
panel, “When shortness of breath is not 
asthma or COPD,” but you actually get 
representation from different rare dis-
eases to flesh out that differential.

Dr Joseloff: PHA is hosting annually 
an Associated Diseases Summit. We 
bring 10 or so organizations of associat-
ed diseases together, and we talk about 
common issues and how we can work 
together. This is [a] relevant topic to 
bring to the summit for discussion. I will 
share this with my colleagues at PHA.

PHA has exhibit booths at other 
organizations’ conferences for aware-
ness and outreach. We’ll be having at 
the PHA 2022 Conference in June a 
[Pulmonary Vascular Research Institute] 
and PHA joint session on beyond group 
1 PH. This is an example of when we’re 
working together with other organiza-
tions.

Dr George: That is super. It would also 
be amazing to generate a summary arti-
cle from the Associated Disease Summit 
and consider getting it cross-published 
into multiple journals and different 
specialties.

Dr Joseloff: That’s a great idea. Thank 
you.

Dr George: One other barrier to care 
I also wanted to mention before our 
time is up is challenges with telehealth 
and access to care, highlighted by the 
COVID-19 pandemic. We work with 
people from across state lines, and one 
might think that telehealth is a great 
option. However, I cannot conduct a 
telehealth visit with someone across 
state lines. I can see them in Colorado, 
where I’m licensed, but I cannot see 
them if they are sitting in their home in 
Wyoming or another state. Additionally, 
there are a lot of issues with telehealth 
and access to care. Many people even in 
large cities do not have broadband. They 
may not have a device that can connect.

PHA could help greatly by advocating 
with the government for the ability to 
treat people across state lines, especially 
when there are no PH specialists in a 
state or region. Additionally, advocating 
for expansion of universal broadband, an 
infrastructure issue, would help us reach 
more of our patients as well.

Dr Talwar: These are important issues 
and something very granular. Patients 
who come from a poor socioeconom-
ic background, they may not have the 
capability of doing video. They may be 
able to do telephone. It’s very simple. 
I have seen it in my practice time and 
again. It’s very much correlated with 
health literacy, socioeconomic status, and 
to their ethnicity.

In the remaining few minutes, I just 
want to get everybody’s opinion on some 
other issues. There is some data maybe 
that—if you look at the subsets of PAH, 
maybe the collagen vascular disease is 
more common in the African American, 
maybe portopulmonary is more common 
in the Hispanic population. How should 
that be addressed or put together so that 
a little bit more resources are put there 
so that patients with that kind of ethnic 

minority are able to get equal access to 
care, Patricia?

Dr George: I have a quick question 
regarding these statements. Whenever 
I see this racial prevalence of a sub-
type of PAH, my larger concern is, are 
we underdiagnosing the denominator 
(PAH) in certain patient populations? 
For example, are we making a connective 
tissue disease (CTD) diagnosis and then 
doing appropriate screening (which is 
excellent), yet missing the diagnosis in 
the non-CTD PAH subtypes?

Dr Talwar: Absolutely.

Dr George: It may be that only when 
some people have scleroderma or portal 
hypertension is PH considered. I think 
that is more likely than some sort of 
biologic reason. So maybe that changes 
how we discuss this issue.

Dr Talwar: It’s an access-to-care issue 
at a much broader level. That’s what I 
believe. That’s why I said before that we 
should educate our providers, including 
the bigger territory of primary care pro-
viders who are the first gateway for these 
patients. Let’s go through one by one 
and say, what’s the most important thing 
on your mind that we should be doing 
for next 1 to 4 years in terms of bridging 
the gap of access to care? Vinicio, let’s 
start with you.

Dr de Jesus Perez: Education. I think 
we have to be very aggressive about 
reaching out and educating. I think we 
know the problem is there. I’m sure that, 
from the perspective of the primary care 
providers, there’s no problem. They’re 
not aware of it. Again, there’s the im-
plicit bias aspect that is playing a major 
role. I think we just really need to reach 
out and be aggressive about making sure 
that the community’s educated.

I like Patty’s idea that maybe we 
should start interacting with medical 
societies so that we can be part of those 
discussions, give presentations, etc.

Dr Talwar: Juliana?

Juliana: I would say also we could focus 
on empowering the current providers 
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and reaching out to different groups’ 
needs. Along with educating providers, 
we need to create culturally meaningful 
educational materials, for example, not 
just in Spanish, but other major lan-
guages.

Even in our support group structure, 
I know that PHA does an excellent job 
in having demographic-specific groups 
like the young generation support group. 
Maybe there is a way to further develop 
language-based support groups. I think 
that would be huge. That would be real-
ly great to support the patients that are 
already diagnosed.

Dr Talwar: Patricia?

Dr George: I think those are excellent 
points. I echo what Vinicio is saying 
in expanding education, but I think it 
goes beyond education. I think there’s 
this system problem in US health care 
that disadvantages people being diag-
nosed appropriately when they have 
rare diseases. The problem begins with 
having 20 minutes to see a new patient 
and 10 minutes for a follow-up visit. If a 

health care provider is trying to man-
age diabetes, hypertension, and social 
issues like the patient just lost their 
job (and insurance) and cannot get a 
ride to clinic, how are they supposed to 
remember and even think and have time 
for the doorknob moment when they’re 
leaving the room; then the patient says, 
“You know what? By the way, when I 
go up the stairs, I’m a little more short 
of breath.” It is easy to see how some-
one might have to say, “Okay, here is an 
inhaler, and I’ll see you in 6 months.”

It may not always be that health care 
workers are ill-informed or ill-educated; 
they are having to take on bigger issues. 
If I were an advocacy organization like 
PHA, I’d partner with others and actual-
ly discuss this health care system issue as 
being one of the contributors to delayed 
diagnosis and delayed therapies in rare 
diseases.

Dr Talwar: Elizabeth?

Dr Joseloff: These are fabulous ideas 
and definitely information that will help 
PHA as we start to grow and expand to 

make sure that we are addressing these 
disparities and eliminating the barriers 
down the road. PHA now has a very 
extensive accredited care center pro-
gram network. Continuing to reach out 
to other PH care centers, we can work 
towards all PH patients are getting the 
appropriate care, the highest standard of 
PH care in the near future.

Dr Talwar: I echo everything that you 
all have said. I think reducing dispari-
ties in a rare disease process like PAH 
requires a multilevel and a multicol-
laborative approach. Mind you, PHA 
has a very important role to play. PHA 
is a bridge between the patient, health 
care providers, both PA, NPs, nurses, 
and physicians. We need to be able to 
identify the barriers to access to health 
care, both at individual and community 
level. We need to lobby for it so that 
we can provide it with more resources, 
and if need be, financial efforts so that 
everybody and anybody in this country 
who has PH is able to get optimum care 
without consideration for gender, sex, 
race, socioeconomic status. Thank you.
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