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PULMONARY HYPERTENSION
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* |t was first identified by Ernst Von Romberg in
1891 (Germany ).

* “Pulmonary hypertension is a chronic
progressive debilitating disease.”
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Defined treatments Optimal treatment not clear

3. Pulmonary hypertension owing to

lung disease/hypoxia
A ; Chronic obstructive pulmonary disease
o ; Interstitial lung disease

s Lo : Sleep disorder

1. Pulmonary arterial hypertension
Idiopathic / " Alveolar hypoventilation

Heritable ) : '
Drugs N :
Connective tissue disease > [ 5. Multifactorial/unclear

HIV o= y 4 mechanisms
Haematological
Chronic haematolytic anaemia
Myeloproliferative disease
O Splenectomy
1’ \\ Systemic disorders
A Sarcoidosis
Langerhans cell histiocytosis
Lymphangioleiomyomatosis
Neurofibromatosis
Vasculitis
y . Metabolic disorders
4. Chronic thromboembolic |, ¢ : Glycogen storage disease
pulmonary hypertension | : Gaucher's disease
Operable g , Thyroid disorder
Inoperable : Others
Tumour obstruction
Fibrosing mediastinitis
Chronic renal failure

Portal hypertension
Congenital heart disease
Schistosomiasis

Pulmonary veno-
occlusive disease
Pulmonary capillary
haemaglomatosis

* 2.Pulmonary hypertension owing to left
* heart disease
. Systolic dysfunction

Diastolic dysfunction

Valvular disease




3. Due to lung disease or
hypoxemia
Positive Vasodilator Test {ROPE, :I'ﬁz :p';ea' high
(1) Decrease in mean PAP of
>10 mm Hg to a value <40
mm Hg; AND
(2) Unchanged or increased
CcO
1. PAH 2. Due to Left
(Genetic or associated with Heart Disease
CTD, HIV, Eisenmenger,
rtal HTN, d
S rugs) Pulmonary
Drugs for PAH Hypertension

a. Epoprostanol IV (Flolan 1-

10 ng/kg/min; NYHA class IV)
b. CCB (nifedipine 30 mg qd,

or diltiazem 120 mg qd but

not verapamil) if and only if
vasodilator test positive. Only

10% of tests are positive. -
c. Endothelin antagonists 4. Chronic PEs

(bosentan, ambrisentan)
d. Sildenafil (20-80 mg tid)

5. Miscellaneous
(Sarcoidosis, histocytosis X,
fibrosing mediastinitis)

e. Inhaled iloprost




Presence of Primary disease (Sec. PHTN)

Suspicion

Non specific synptoms (Primary PHTN)






Detected by nonspecific symptoms:

* Dyspnoea ,Weakness, rec. syncope in
young female

INn contrast to left
 heart cause or venous PHTN



. PPH
Basis of symptoms
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Pa0. LPH |ATP Regeneration
p
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enninteriRequirement Impaired Muscle Contraction

Fatigue , Dyspnoea
Dyspnoea

Exercise Limitation



Pulmonary Hypertension

Can be caused by a number of factors, all of which
force the heart’s right side to work harder to pump
blood to the Iungg The right chambers may enlarge
as they struggle to function, and blood.ls often
forced backward through the tricuspid va

o. a'y

N r.j "‘ Mitral valve
= stenosis (N

.

Right ventricle \ 3




Signs
Loud —P2

Prominent Rt.
ventricular impulse

Graham Steell murmur
Murmur of TR
Raised JVP
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I Suggestive Clinical Features

Assess cardiac cause of PH

v

Echocardiogra | Assess RV function, RVSP.
oY | RAE, RVE

Workup for other causes

Pulmonary Function Test

1 Sleep Study

Functional test
Right heart cathetensation
e Vasodilator test

Ventilation Perfusion Scan

Serologies - HIV, connective
tssue disease markers etc




|

|. PH suspicion

|

[I. PH detection

(

[Il. PH class

identification

V. PAH evaluation:

Type

—»ﬁ Exercise capacity —»

— Hemodynamics —»

Symptoms and physical examination
Screening procedures
Incidental findings

ECG
Chest radiograph
TT echocardiography

Pulmonary function tests and ABG
Ventilation-perfusion lung scan
High resolution CT

Spiral CT

Pulmonary angiography

Blood tests and immunology
HIV test
Abdominal ultrasound scan

6-min walk test, peak VO,

Right heart cath + vasoreactivity




ECG Findings
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Electrocardiogram demonstrating the changes of right ventricular hypertrophy for
example, incomplete right bundle branch block, inversion of the T wave in

anterior leads, persistent S wave in V6.



Importance of X-ray chest



Chestx-ray showing decreased peripheral lung vascular markings, and hilar
Pulmonary artery prominence with a hilar-to-thoracic ratio >44%,which is
specific but not Sensitive for the diagnosis of pulmonary hypertension.
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ILD with PHTN



MS with PHTN






VSD with PHTN



A sleep study may be done if doctor suspects sleep apnea.

This study involves an overnight examination in the sleep lab.
In the lab, brain waves and breathing will be monitored.
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Echocardiographic findings in a patient with pulmonary hypertension include right atrial and
ventricular enlargement, flattening or D shape of the interventricular septum, and under filled
left heart chambers. (A) Parasternal short axis view. (B) Apical four chamber view. (C) Doppler

analysis of the systolic tricuspid regurgitant velocity.



Cardiac Catheterization

Mandatory for

* Diagnhosis of PHTN

* Determining Vasodilator response
s»for predicting response to CCB
s»predicting efficacy of shunt surgery

* Exclusion of cong. heart diseases or other
concomitant heart diseases



Standard right-heart catheterization
measurements include:

* right atrial pressure (RAP)

* right ventricular pressure (RVP)

e pulmonary arterial pressure (PAP)

* pulmonary capillary wedge pressure
(PCWP)

» systemic arterial pressure (BP) and
heart rate

 cardiac output (CO)

* pulmonary arterial vasoreactivity

e pulmonary arterial (PA) ("mixed
venous") saturation

e superior vena cava (SVC) saturation*

* inferior vena cava (IVC) saturation*

* right atrial (RA) saturation*

* right ventricular (RV) saturation*
*When indicated.




Vasodilator Testing

Drugs used are adenosine, nitric oxide, oxygen

Consider positive vasodilator response

- When mean Pulmonary Artery Pressure falls by 22%
& fall in Pulmonary vascular resistance of at least 26%



“*TREATMENT PRIMARY PHTN

Secondary PHTN
* Medical (MS,COPD)
 Surgical-Shunt anomalies,embolism.



¢ Digoxin-increase
pumping ability
< Anticoagulant —decrease| | Advanced therapy (PPHTN)

chance of blood clot “*Endothelin receptor antagonists
% Diuretic —decrease (Bosentan),
preload “*Prostacyclins(epoprostenol)

< Oxygen —vasodilatation

 Low salt intake +phospodiesterse

Inhibitors(sildenafil)

Calcium channel blocker
(nifidipine,diltiazem,amlodipine,verapamil)



Basis of advanced therapy in
Primary pulmonary hypertension



Treatment
Pathways

Blood Vessel

Endothelin
PDE-5 - Receptor
Inhibitors Prostanoids = < Antagonists

/

Dr«crea*_::' Increase Decrease
PDE-S Prostacychin : Endothelin
Effect Effect Effect

RESULT: RESULT: RESULT:
-Open blood vessels -QOpen blood vessels - Open blood vessels
—Reduce cell buildup
along vessel wall
—Reduce blood clotting




Endothelial cells
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Prostacyclin Mechanism of Action

Arachidfnic acid

Endothelial Cell | Prostacyclin synthase

'
Prostacyclin

Prostacyclin

N\

G Adenylate
cyclase

& W+ Protein kinases
ATP cAMP Smooth Muscle Cell

:
Vasodilatation




Treatment of PAH

Anticoagulation, diuretics, oxygen, digoxin & low salt intake

! e v
+CCB
| V

+P.D.E inhibitor O:OPrOStacyCIin
“ERA (Bosentan)




Systemic Hypertension

Treated to prevent damage of




Backup of Pressure
Through Pulmonary System
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Virus Genetically
Inflammation susceptible

Hypoxia
Drugs/toxins etc TO AVOi d

Severity of pulmonary
vascular dysfunction

/Genetically
Non-susceptible

Epigenetic changes

Time

Proposed Multifactorial Factors Influencing
Progression of Pulmonary Hypertension

In a suitable genetic background, the interplay of epigenetics and pathobiological
injurious events may amplify the severity of the disease, often associated with
more pronounced remodeling and worse clinical outcome.




NYHAFC lorll

o

Baseline NYHA FC 1l

_E.
e
=
oy .
_E 4
3
5 -
E
=
o

': NYHA FC lll or IV

Baseline NYHA FC IV

12 24 36 48 60 72 84 96 108
(Months)
0 12 24 36 ‘?ﬂmtﬁg] 72 84 96 108 84 69 48 32 17 7 3 1 NYHAlorll

- —

120 82 65 46 K| 17 [ 2 1 WYHA 11l isk, 45 16 9 4 4 NYHA Il or IV
20 M & 4 1 1 NYHA IV

Impact of functional class on survival: prior to therapy (A) and following 3 months of
epoprostenol therapy in patients with idiopathic pulmonary arterial hypertension (A).

J Am Coll Cardiol, 40(4), Sitbon O et al, Long-term intravenous epoprostenol infusion in

primary pulmonary hypertension: prognostic factors and survival, pp 780-788, copyright
2002, with permission from Elsevier.



Monitoring

 FEchocardiogram ,once or twice a year
* Brain natriuretic peptide (BNP)
e Uric acid —marker of decreased oxygen delivery

The 6-Minute Walk Test

*The 6-Minute Walk Test is a tool to
evaluate exercise capacity.

*» For the test, patient will walk as far as
possible in 6 minutes. Before, during, and
after the test, patient will be asked to report
how short of breath he / she is.




Take home message

Exertional dyspnoea in
female
(When other diseases are

excluded & before thinking as
functional

BOSENTAN (ERA) & others

P % . Doppler echo for early diagnosis &
._ ~‘ follow up







