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« I will be discussing off-label uses of medications

« I AM NOT CONDONING OR DISCUSSING
RECREATIONAL USES OF THESE MEDICATIONS

Washington University Physicians e St. Louis Children’s Hospital Pediatric Cardiology



Outline

« Framework for treatment
« Medications

« Interventional options
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| Expert Referral

Consider Diuretics/Spironolactone,

Acute Vasoreactivity Testing
Oxygen, Anticoagulation, B-Blocker

Positive

Negative

Oral CCB

- Improved ERA or PDE-5i (oral) Epoprostenol (V) or
- Sustained Iloprost (inhaled) Treprostinil (IV/SC) or
reactivity Treprostinil (inhaled) Iloprost (1V)

Consider Early Combination:

Continue
CCB

Reassess. Consider _—

5 ERA and/or PDE-5i (oral)
early combination therapy | s—

and/or lloprost (inhaled)

Class of Recommendation / Level of Evidence: )
Ambrisentan (llaC), Bosentan (11aC, IB), CCB (IC), Epoprostenol (IB), Atrial
lloprost inhal. (IIbC), Sildenafil (IB), Tadalafil (llaC), Septostomy
Treprostinil SQ/IV (IIbC/1laC), Treprostinil inhal. (11bC), or
investigational new drugs (e.g., Selexipag, Riociguat, Macitentan) Potts shunt
atrial septostomy (llaC), Potts shunt (I1bC)

-------------------------------------------

Lung
Transplant
or
Potts shunt*

- - o omomomomomom o

* Potts shunt as destination therapy

Hansmann, BMJ Hear
2016
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Importance of CCB Therapy

Responder by Sitbon criteria
stratified for CCB therapy
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Years from Acute Response Test

1 7 4 3
5 3 1

Douwes et al. JACC.
2016

Washington University Physicians e St. Louis Children’s Hospital Pediatric Cardiology



PAH Pulmonary Vasodilators: NO pathway

7Em;o!helin pathway
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iNO, Sildenafil, Tadalafil, Riociguat
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PAH Pulmonary Vasodilators: ERA

Bosentan
Ambrisentan
Macitentan

| Endathelin-
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PAH Pulmonary Vasodilators: Prostacyclins
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PAH Pulmonary Vasodilators:

7Em;o!helin pathway
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Sotatercept

« Restoring balance of BMPR2 pathway
« Adult study: decrease PVRi and NT-proBNP
« Mild symptom improvement

« Pediatric study: early stages
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Molecular Pathways of PH

Vascular obstruction Cellular and molecular
Chronic vasoconstriction mechanisms
Proliferation and apoptosis of disease induction
Migra and ECM synthesis
Disturbed metabolism
Endothellal dysfunction
In situ thrombosis

Inflammation Dysregulation

Health e DiS2OSEO of vascular tone
PGL,
NO-sGC-cGMP axis
PDE
Endothelin
Serotonin
K* and Ca*' channeis

Endothelium

- \ A\ Vs
Vascular : A\ A B Abnormal proliferation
jumen : 88! . N TGF-B, BMP
3 a Y. Growth factors (PDGF, FGF)
Transcription factors (Notch 3)
Metabolic changes
MMPs
Cytokines and chemokines

Smooth
muscie

Fibroblasts

: 7 4 Hypoxia-induced vasomotion
iy < and remodeling
&Y HIF
ROS
TRPC
Clinical trials Mitochendria
Tki, sGC, PDE, Rho-Kli, EPC etc. NADPH oxidase

Schermuly et al. Nature
Reviews 2011.
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\ / Inflammation

Inflammation in PAH o ,)\

e ,’ (viral, parasitic)
'

Release of cytokines/chemokines
CX3CL1, CCL5, CX3CR1, CCL2
'

Inflammatory cells racruitment l

Mast calls

Treg celis

Dendritic cells B-celis

I l Macrophages . :

| -
\ L
. ’

Cytokines, chemokines, growth factors
L1, IL6, TNF-a, £X3CL1, CCLS, MCP-1 S8OFa

Pullamsetti, Clinical Microbio and Inf Dis. 2011
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Steroids to Treat Pulmonary Hypertension
Dexamethasone reverses monocrotaline-

induced pulmonary artarial hvnertancinn

i Prednisolone Ameliorates Idiopathic Pulmonary
In ratS Arterial Hypertension

L.C. Price™"", D. Montani**", C. Tc  To the Editor:
N. Gambaryan**", M-C. Chaumais*"*

LS. Howard’, L.M. Adcock’, S.J. Wort Ao OGawa, M.D., Pu.D.
Kazurumt Nakamura, M.D., Pu.D.

Hiroxk1 MizoGucu, M.D.

Nosunaru Fum, M.D., Pu.D.

Hipexi Funo, M.D., Pu.D.

KenGo F. Kusano, M.D., Pu.D.

Touru Oue, M.D., Pu.D.

Hirosmi Iro, M.D., Pu.D.

Okayama University Graduate School of Medicine,
Dentistry and Pharmaceutical Sciences

Glucocorticoids for treating paediatric pulmonary hypertension:
a novel use for a common medication

Manish Aggarwal, Ronald Mark Grady

Division of Pediatric Cardiology, Washington University in St. Louis. St. Louis, Missouri, United States of America
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RV Failure

« 1Pulmonary pressure impairs RV function

« |RV function — |pulmonary and systemic output

Goal

/\

|Pulm pressure Tsystemic output
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Atrial Septostomy = Diastolic Pop-off

Occlutech AFR
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Left
pulmonary
artery

Desaturated
blood flow to
lower body

Blanc et al. NEIM 2004.
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Costs

Inhaled administration:
Treprostinil®, iloprost

Oral administration: 4

Beraprostt, lreproslirﬁb\

selexipag

Intravenous
administration via
central venous catheter:
Epoprostenol,
treprostinil, iloprost*

Intravenous administration
via implantable pump3:
Treprostinil
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Subcutaneous administration
via infusion pump:
Treprostinil

Washington University Physicians e St. Louis Children’s Hospital Pediatric Cardiology



Treatments but not Cures
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4 6
Time, years
N at risk

Group 1 476 324 209 138

Constantine, et al.
AJRCCM 2022
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Conclusions

« Medication options: CCB, NO pathway, ERA, prostacyclins
« Similar medications for ~20 years
« Alternative medications are on horizon?

« Interventional techniques including atrial septostomy and
Potts shunt are available
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