HOSPITAL
UNIVERSITARIO

HIPERTENSION PULMONAR
Epidemiologia, definicion y
clasificacion
Rafael Porcile

rafael.porcile@vaneduc.edu.ar
DEPARTAMENTODE CARDIOLOGIA
CATEDRA DE FISIOLOGIA

Universidad Abierta Interamericana



Cual es la presion pulmonar
normal?
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Presion pulmonar normal

La reevaluacion de los datos disponibles sugieren
como normal una presion arterial media en reposo de
14+/-3 mmHg

Con un limite normal maximo de 20 mmHg.

El significado de las presiones entre 21 y 24 mmHg
son inciertos

Badesch BD, et all. Diagnosis and assessment of pulmonary arterial hypertension.
J Am Coll Cardiol 2009;54:5S55-S56
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Definamos hipertension
pulmonar
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Incremento de la presion arterias pulmonar media
por encima de 25 mmHg en reposo medido por
cateterismo derecho

tla definicion de hipertension pulmonar de 30 mm
hg durante el ejercicio no esta respaldada por
bibliografia publicada.

+ La hipertension arterial pulmonar se caracteriza
por aumento de la presion pulmonar pre capilar en
ausencia de causas de hp pre capilar como
enfermedad pulmonar , TEP cronico recurrente u
otras causas

rafael.porcile@vaneduc.edu.ar



What is Pulmonary Hypertensnon (PH)?.

Pulmonary hypertension (PH) is a rapidly prog ssive,

deadly disease which affects the Iungs and heart."? L

It is characterized by high blood pressure
in the arteries of the lungs.

There are 5 main types of PH which affect
patients in different ways, all of which can
lead to heart failure and death.?

What are the
symptoms?

PH is a personal condition and symptoms
vary in each individual, common symptoms
may include:*

i =

1

/’/\
E

Breathlessness [
Blue lips -
Fatigue
Educating people to recognize the syndum.
of PH could save lives.
S
The impact of PH  Time matters f iV \ ho is affected?
50% of patients die within two years people with P is thought that there are more than 25
if not treated.® Diagnosis of PH takes approxi million patients globally.™*
2 years due to delay.® »
ocy el 25 million
meaning PH is frequently mistaken for
o asthma or other conditions. One of the rare types of PH, called PAH,

The death rate for puimonary arterial
hypertension (PAH), the most studied
form of PH, Is higher than both breast or

colorectal cancers.®’ PH Is a rapkdly progressive disease

and time lost in its progression cannotbe  and treatment, survival and quality of life
couki be significantly improved.®

Rapidly progressive disease

PH can have a profound impact on many
aspects of daily life such as having difficulty
climbing stairs, walking short distances or
simply getting dressed.??

entirely regained."121*

2 years dlgg:;sm

affects approximately 52 people per million. '

People of all ages, including children, can
develop PH afthough it Is most likely to
be diagnosed in people between 40-50
years of age.®

A range of pharmaceutical treatments are
available but they only treat 1 of the 5 types
of PH, called PAH.

There are currently
O cures for 4 of
e 5 forms of PH

onOy potentially curative treatment

+  available is surgery for 1 form of

U

PH called chronic thromboembolic
pulmonary hypertension (CTEPH).

Some patients are eligible for lung or heart-

lung transplant, afthough this is not always

poubb due to lack of available organs, or
not being suitable for surgery.

e and early diagnosis and treatment
lowed by continucus treatment

-‘mmilomg can mean the difference
‘between life and death.

. More research is needed to improve

understanding of how all 5 types can be
treated effectively.'®

References

5 Puinaney hyperns - i e Candcl

P

2 Mazhin s f i L
n iy fomHat

3 w.imqmmm#m.nw.,

l‘l-‘-,.lﬂhu-yw mm A 21 o134

A

Nh-'—u..sm e
&I-qulqic«p.moln—ho-—mudwmvm.

J
HowtLung Trwwplare 20623 21.227.

VMA-&MWM-\EW « 2002 wab
hu«wmmm el

il sh.comiing wih_gh' Last
..-.au.,zm
9. Mearrm S okl T CaronEuecrar R
s )

¥ oy b i
nm;wemm.,w SRR RS,
11. Fubin o1 4. B0 B (" d
= Macine 200 546 505001
12 Bacach st owtact 2765 Marmnnce of n5-Mrte Wk Dirarc

whog Tromirrs: Fawdn of the E-1 Cpur-Labod o

Sucy Comuduton 2061141 578

12, Qb 1 Long T A Ty o o

¢t i )t Aevarcen Colege o Casisbigy
14 Bl C el Wk i s nd
pulnorasy kel CHEST 2010 1375 26e-Dde

P T RS TD &

n-pnur‘nm.qw'
9. ESC/ERS Gudefioo. Guiddelirnm for the deagnoss md werrart df pimonsy
Iryparteraion. Eusspenn Haart Joueral (2000 ), 24932557



Ir/f

Mayor frecuencia en el sexo femenino
Entre 20-50 anos
Poblaciones de riesgo con
antecedentes familiares (3,8%),
consumo de anorexigenos,
colagenopatias, cardiopatias
congenitas,
portadores de HIV
hipertension portal

rafael.porcile@vaneduc.edu.ar


http://www.tingloop.com/buscadores/buscadores_argentinos.htm
http://www.tingloop.com/buscadores/buscadores_argentinos.htm

Ir/f
2100 .

A
rgentina


http://www.tingloop.com/buscadores/buscadores_argentinos.htm
http://www.tingloop.com/buscadores/buscadores_argentinos.htm

Disnea, astenia ,
ocasionalmente sincope




SUB
DIAGNOSTICO




rafael.porcile@vaneduc.edu.ar



European Heart Journal Advance Access published September 15, 2015
N ESC/ERS GUIDELINES @

L e coc!1 0109 Dsurheartyee 117
R o
A

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)

Authors/Task Force Members: Nazzareno Galie* (ESC Chairperson) (Italy),

Marc Humbert** (ERS Chairperson) (France), Jean-Luc Yachiery® (Belgium),

Simon Gibbs (UK), Irene Lang (Austria), Adam Torbicki (Poland), Gérald Simonneau®
(France), Andrew Peacock® (UK), Anton Vonk Noordegraaf® (The Netherlands),
Maurice Beghetti® (Switzertand), Ardeschir Ghofrani* (Germany),

Miguel Angel Gomez Sanchez (Spain), Georg Hansmann® (Germany), Walter Klepetko®
(Austria), Patrizio Lancellotti (Belgium), Marco Matucci? (Italy), Theresa McDonagh
(UK), Luc A. Pierard (Belgium), Pedro T. Trindade (Switzerland), Maurizio Zompatori®

(Italy) and Marius Hoeper® (Germany)
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«m Actualizacion en clasificacion de la

hipertension pulmonar

Hospital Universitario

* Hipertension arterial pulmonar (PAH)
* Secundaria a falla ventricular izquierda

* Secundaria a enfermedad pulmonar _con o sin
hipoxemia

* Hipertension pulmonar secundariaa
tromboembolismo cronico t

multifactorial

I 2728/ 1 3
rafael. ar



WHO Classification of Pulmonary Hypertension

Group 1: Pulmonary

arterial hypertension
« |diopathic PAH (iPAH)

Group 2: Pulmonary
hypertension due to

Group 4: Chronic
thromboembolic

teritablo PAH (HPAF) left heart disease pulmonary
) X = Systolic dysfunction unartencinr
 Drug- and toxin-induced W, piocioie dvsfunction hypertension (CTEPH)
* Associated with PAH il 2
(APAH)
* (Connective tissue
diseases Group 3: Pulmonary

= HIV infection

. hypertension due to
* Portal hypertension ,
» (Congenital heart ung diseases or
disease (CHD) nypoxemia
= Schistosomiasis = COPD
* Persistent pulmonary * Interstitial lung disease
hypertension of the (ILD)
newborn (PPHN) » Restrictive or obstructive
disorders rafael.porcile@vaneduc.edu.ar
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UAL Clasificacion de hipertension
ARTERIAL pulmonar

afeccion de arterias de menos de 500 micrones

« 1 ldiopatica
1.2 Heredables

— 1.2.1 BMPR2b receptor tipo2 proteina morfogenetica
— 1.2.2 ALK1, gen kinasa 1 like
— 1.2.3 hereditaria desconocida

TH

« 1.3 Inducida por drogas y toxinas Suf

« 1.4 Asociadas
— 1.4.1 Enfermedades del tejido conectivo
— 142HIVi
— 1.4.3 hipertension portal
— 1.4.4 cardiopatias congenitas
— 1.4.5 Schistosomiasis
— 1.4.6 anemia hemolitica croénica

« 1.5 HAP persistente del recién nacido

Fabrucry 27-28 / Mach 1, Z013
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Hipertension
ARTERIAL Pulmonar

PAH: menores desde 500 micrones dy
Inflamacion peri vascular  plexiforme .

hipertrofia de la
media
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EVALUACION
PRONOSTICA
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Clasificacion funcional segun
New York Heart Assoclation de
acuerdo a
O.M.S: 199876




Class | .Hipertension pulmonar sin
sintomas de esfuerzo ni de reposo

Class Il Sin sintomas de reposo , leve
limitacion al esfuerzo

Class 11 Sin sintomas de reposo
Marcada limitacion de la actividad fisica.

Class IV sintomaticos en reposo .

: »,
4

43
L4
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SOBREVIDA

WHO-FC IV. 2.5 ANOS
WHO-FC 11l, 6 ANOS
WHO-FC | and 1. 8 ANOS
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Sels pacientes mas fueron
tratados con ambrisentan
por hipertension arterial
pulmonar del 2009 a la
fecha todo perteneciente al
grupo UAI salud o circultos
de sequridad social
atendidos por nuestro
sistema

rafael.porcile@vaneduc.edu.ar



6,7 anos de seguimiento
promedio

L_os resultados
globales de los 11
pacientes son muy
similares.
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EXxpectativa de vida segun
clase funcional

WHO-FC IV, 2.5 ANOS
WHO-FC IIlI, 6 ANOS
WHO-FC I and 11. 8 ANOS
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rRONOSTICO =+

Cardiopatias congénitas \ SYBREVIDA

[diopatica

Secundaria a
colagenopatias

MORTALIDAD Enfermedad
veno oclusiva
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UAl
Biomarcadores de mal pronostico

* NT-proBNP mayor de 1400 pg/ml
« BNP mayor a 150 pg/ml

 La proteina ligadora de acidos grasos
especifica del corazon: falla derecha

e Dimero D +factor de VVon Willebrand
marcadores de disfuncion endotelial

rafael.porcile@vaneduc.edu.ar



Better prognosis

No

Slow

No

Longer (>500 m)?

Peak O, consumption >I5 mL/minlkg

Normal or near-normal

No pericardial effusion
TAPSE® >2,0 cm

RAP <8 mmHg
and CI >2.5 Limin/m®

Determinants of prognosis

A JU

Worse prognosis

Yes

Rapid

Yes

v

Shorter (<300 m)

Peak O, consumption <12 mL/min/kg

Very elevated and rising

Pericardial effusion
TAPSE® <.5 ¢m

RAP >[5 mmHg
or Cl <20 Lmin/m?

P
orcile@vaneduc.ed




The REVEAL Registry risk score
calculator in patients newly diagnosed

with pulmonary arterial hypertension.

Chest. 2012 Feb;141(2):354-62. doi:
10.1378/chest.11-0676. Epub 2011 Jun 16.
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From: The REVEAL Registry Risk Score Calculator in Patients Newly Diagnosed With Pulmonary Arterial
HypertensionValidation of the REVEAL Registry Risk Calculator

Chest. 2012;141(2):354-362. doi:10.1378/chest;11-0676
| =] ]

APAH-CTD AFrAH-FPoPH FP.AH
VWV HO Groups |

Subgrou

i
N
i
N

= Renal Insufficiency Males Age—>&S50yrs
Demmographicacs &<
Comorbidities

i|
N

NYHA/VWHO
Functiomal CTlass

s

SBF<=110 mm Hg HR>9= BPAA
WVital Sianms

=330 >
S—-Minute
W alk Test

=SSO P>/l =180 ppa /Ll

FPericardial Effusion

Echocardiograrnm

TS precd. DiLco=80 TS pred. Dico=32
Pulrhmonmncanys
Functionmn Test

| |
l-' f
§"

mRAP.'>20 2 ala sl
- Hog withi 3
Right Heoart = e

Tathetferization

SUMNM OF ABOVWVE

—a— S

PWVR35S2 Wood units

= RISK SCORE

If N-terminal proBNP is available and BNP is not, listed cut points are replaced with < 300 pg/mL and > 1500 pg/mL. APAH™=

associated pulmonary arterial hypertension; BNP = brain natriuretic peptide; BPM = beats per minute; CTD = connective tissue

disease; DLco = diffusing capacity of lung for carbon monoxide; FPAH = familial pulmonary arterial hypertension; HR = heart rate;

MRAP = mean right atrial pressure; NYHA = New York Heart Association; PAH = pulmonary arterial hypertension; PoPH =

portopulmonary hypertension; PVR = pulmonary vascular resistance; REVEAL Registry = Registry to Evaluate Early and Long-term
Pulmonary Arterial Hypertension Disease Management; SBP = systolic BP; WHO = World Health Organizatifael.porcile@vaneduc.edu.ar
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From: The REVEAL Registry Risk Score Calculator in Patients Newly Diagnosed With Pulmonary Arterial
HypertensionValidation of the REVEAL Registry Risk Calculator

Chest. 2012;141(2):354-362. doi:10.1378/chest.11-0676

100 1=5g7-=============s=msmmeemesememceecemceeeeeaeeos

0

15 14 13 12 11 10 9 8 7 6 5 4 3 2
Risk score (calculator)

Twelve-month Kaplan-Meier survival estimate for the REVEAL Registry development cohort with predicted risk score. Risk strata
are indicated by the lines: predicted 1-year survival is 95% to 100% in the low-risk group, 90% to < 95% in the average-risk group,
85% to < 90% in the moderately high-risk group, 70% to < 85% in the high-risk group, and < 70% in the very high-risk group. See
Figure 1 legend for expansion of abbreviation.
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The REVEAL Registry risk score
calculator in patients newly diagnosed

with pulmonary arterial hypertension.

Chest. 2012 Feb;141(2):354-62. doi:
10.1378/chest.11-0676. Epub 2011 Jun 16.
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From: The REVEAL Registry Risk Score Calculator in Patients Newly Diagnosed With Pulmonary Arterial
HypertensionValidation of the REVEAL Registry Risk Calculator
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= RISK SCORE I

If N-terminal proBNP is available and BNP is not, listed cut points are replaced with < 300 pg/mL and > 1500 pg/mL. APAH =

associated pulmonary arterial hypertension; BNP = brain natriuretic peptide; BPM = beats per minute; CTD = connective tissue

disease; DLco = diffusing capacity of lung for carbon monoxide; FPAH = familial pulmonary arterial hypertension; HR = heart rate;

MRAP = mean right atrial pressure; NYHA = New York Heart Association; PAH = pulmonary arterial hypertension; PoPH =

portopulmonary hypertension; PVR = pulmonary vascular resistance; REVEAL Registry = Registry to Evaluate Ea%?&ﬁwi@ﬂ@@%nedue.edu.ar

Piilmonaryv Arterial Hunerten<cion Diceace Manadement: SRP = cvetnlic RP- WHO = \WWorld Health Oraani7zation



Nuestra experiecia



Once fueron tratados con
ambrisentan por
hipertension arterial
pulmonar del 2004 a la
=8 fecha todo perteneciente al
s orupo UAI salud o circuitos
Sl de seguridad social atendidos
&8 por nuestro sistema

e




6,7 anos de seguimiento
promedio

L_os resultados
globales de los 11
pacientes son muy
similares.

HHHHHHHH



¢, Que
herramientas

utilizar

Para una
evaluacion
ESTIMATIVA
De la evolucion
de esta pequeia
poblacion ?




5 herramientas de estimacion
 Calculador de riesgo del REVEAL

e Evaluacion de corte de la evolucion
clinica a los 36 meses

« Curva Kaplan Meier del REVEAL

« Mortalidad prevista segun test de caminata
Inicial

« Mortalidad prevista segun clase funcional
OMS.

rafael.porcile@vaneduc.edu.ar
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Reflexiones...

ANOS

Alos 12 meses de
2005/2006

seguiminto



2004-2005
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The REVEAL Registry risk score
calculator in patients newly diagnosed

with pulmonary arterial hypertension.

Chest. 2012 Feb;141(2):354-62. doi:
10.1378/chest.11-0676. Epub 2011 Jun 16.
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PAH Risk Score Calculator'?

Total Risk Score: 11 Predicted

1-year survival

(Including Starting Score +6)

Low Risk 1-7 95% — 100%
Average Risk 8 90% —<95%
Moderately ~ 2

High Risk 9 85% —<90%

High Risk 10-11 70% — <85%

[Very High Risk =12 <70% ]

E-mail or print for record keeping.

rafael.porcile@vaneduc.edu.ar




B Risk calculator
95.2 + 1.8%
e L L R e e T 91.5+2.95%
88.6 +3.6%
e ool | , L 719 +43%
(_>° Riskshbala @ @ = 3 0 Fme=seiamaaw 7 659 +7.2%
S 64  —Score =1-7 (n= 159)
5 -=-=Score = 8 (n = 98) 11 pts
g M SCOrezg(n=86) promedlo
40+  ---Score =10-11 (n= 115)—
l ----- Score 2 12 (n = 46)
0
o 1 2 3 4 5 6 7 8 9 10 11 12
. Months from enroliment
No. at risk:
Score=1-7 159 156 155 151 150 150 150 141 140 139 120 120 119
Score =8 % 93 91 8 8 8 86 8 8 & MM 1 T
Score=9 86 84 84 8 80 78 77 73 72 72 65 64 64
Score=10-11 115 107 102 99 96 95 95 85 85 8 74 74 T2
Score > 12 46 42 40 38 38 36 35 3 29 28 26 26 25

rafael.porcile@vaneduc.edu.ar



p . Date of download: 11/18/2014
1_.;" Copyright © American College of Chest Physicians. All rights reserved.

From: The REVEAL Registry Risk Score Calculator in Patients Newly Diagnosed With Pulmonary Arterial
HypertensionValidation of the REVEAL Registry Risk Calculator

Chest. 2012;141(2):354-362. doi:10.1378/chest.11-0676
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Risk score (calculator)

Twelve-month Kaplan-Meier survival estimate for the REVEAL Registry development cohort with predicted risk score. Risk strata
are indicated by the lines: predicted 1-year survival is 95% to 100% in the low-risk group, 90% to < 95% in the average-risk group,
85% to < 90% in the moderately high-risk group, 70% to < 85% in the high-risk group, and < 70% in the very high-risk group. See
Figure 1 legend for expansion of abbreviation.

Very high

Predicted 1-year survival by
prognostic equation (%)
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Reflexiones... No Conclusiones

» Sobrevida esperada promedio de los 5
pacientes al ano subestimada por no

nonderar BNP segin REVEAL /1.9.9%0

e Sobrevida UAI observada al
—1 afio 100 %

rafael.porcile@vaneduc.edu.ar
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Reflexiones...

A los ) ARIGS
Tres anos de 4 2007/2008

seguimiento



EVOLUCION
CLINICA



 Buena tolerancia al farmaco sin
hepatotoxicidad

« Caida del test de caminata respecto del
mejor historico en todos los casos
mayor al 6-11 % que mejora al
agregarle sildenafil a partir del ingreso
a Aries EXxt.

« Reduccion de la presion arterial
pulmonar a expensas
predominantemente de la presion
sistolicas

rafael.porcile@vaneduc.edu.ar
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Reflexiones...

A los 4 anos de ARIOS

2008/2009
seguimiento



Survival estimates of patients In
REVEAL using Kaplan—Meier
estimates stratified by newly
versus previously diagnhosed

patients and survival estimated

by a delayed entry model
accounting for truncation

M.D. McGoon, and D.P. Miller
Eur Respir Rev 2012;21:8-18

rafael.porcile@vaneduc.edu.ar



Survival estimates of patients in REVEAL using Kaplan—Meier estimates stratified by newly UAI

versus previously diagnosed patients and survival estimated by a delayed entry model

J HOSPITAL
UNIVERSITARIO!

accounting for truncation.

100 ..

904 N~

80 -

70+

Sobrevida
N esperada
N 62 % a los

60 -

Survival %

50 -

......

-
”

T4
I

.. 4 anos

Survival from enrolment for previously diagnosed patients
Survival from enrolment for newly diagnosed patients s
Survival from diagnosis estimated with delayed entry model

At risk n

Delayed entry (all) 965
KM# 965
KMT 2553

I 1 1 I I I 1

1 2 3 4 5 6 7
Time from diagnosis/enrolment yrs
1259 1356 1371 1168 902 684 536
751 475 250 34 0 0 0
2289 2012 1725 365 0 0 0

M.D. McGoon, and D.P. Miller Eur Respir Rev 2012;21:8-18

©2012 by European Respiratory Society

rafael.porcile@vaneduc.edu.ar



Reflexiones... No Conclusiones
» Sobrevida esperada promedio alos 4 anos

62%

e Sobrevida UAI observada al
—lano 100 %
— 2 anos 80%
— 3 anos 80 %

—4 anos 80%
— 5 anos 60 %
— 11 anos 60%

rafael.porcile@vaneduc.edu.ar
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Reflexiones...

A los 6 anos de

ANOS
2010/2011

seguimiento




HOSPITAL
UNIVERSITARIO

SOBREVIDA

EXxpectativa de vida segun
clase funcional

WHO-FC IV, 2.5 ANOS
WHO-FC IIlI, 6 ANOS
WHO-FC I and 11. 8 ANOS




HOSPITAL
UNIVERSITARIO

Clasificacion funcional segun =
New York Heart Assoclation de

acuerdo a
O.M.S: 199876

WHO-FC 1V, 2.5 ANOS
WHO-FC I1l, 6 ANOS
WHO-FC | and Il. 8 ANOS
Se esperaria gue todos los

pacientes hubiesen fallecido a los
seis afnos




Reflexiones... No Conclusiones
« Mortalidad esperada promedio alos 11 afos

10090

« Sobrevida observada al
— lano 100 %
— 2 anos 80%
— 3 anos 80 %
— 4 anos 80%
— 5 anos 60 %

—11 anos 60%o

rafael.porcile@vaneduc.edu.ar
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Rafael Porcile
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UAI
Juzmd  AUMENTO DE LAS

RESISTENCIAS CON
PRESION CONSTANTE

Aumento de la RVP
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HIPERTENSION ARTERIAL PULMONAR

Sobrecarga
ventricular Falla

Aumento RVP derecha, ventricular
hipertrofia y derecha
dilatacion

rafael.porcile@vaneduc.edu.ar



UAI
= HIPERTENSION PULMONAR

ES EL NOMBRE ADECUADO?

Hospital Universitario

rafael.porcile@vaneduc.edu.ar



UAL RESISTENCIAS
VASCULARES
PULI\/IQNARES
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V.D. VS HIPERRESISTENCIA
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LV

RV
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Figura 2 - Imagenes del corazon. En (3) observamos un gran volumen de las camaras derechas, principalmente def ventriculo derecho (VD) con acentuada hipertrofia
de la pared y dilatacion cavitaria en relacion con el ventriculo izquierdo (VI). EI atrio derecho (AD) es mejor observado en I figura (b) que destaca la presencia de
trombosis (flecha) traspasando la muscufatura pectinea y llenando fa auricula derecha (flecha) cuya punta se corto en (c). Corte histologico de Ia auricula {d) evidencia
trombo fibrinohematico (*) lenando fa cavidad auricular (Hematoxilina & eosina; objetiva de 5X). TP - tronco pulmonar, Ao - aorta, M - mitral, T - trictispide.

rafael.porcile@vaneduc.edu.ar



Ventriculo
derecho

Inferior —

Figura 3. Corte transversal de los ventriculos con las dreas irrigadas por cada
arteria coronaria.

rafael.porcile@vaneduc.edu.ar



PRECAPILAR POST CAPILAR

AUMENTO DEL

—

B GRADIENTE
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Right Ventricular Function Predicts
Clinical Response to Specific
Vasodilator Therapy in Patients with
Pulmonary Hypertension.

Echocardiography. 2012 Sep 18.

doi: 10.1111

Over an average period of 1 year, almost
half of patients showed signs of clinical
deterioration despite specific vasodilator
therapy. Parameters of right ventricular
morphology and function had prognostic
value In these patients.

rafael.porcile@vaneduc.edu.ar


http://www.ncbi.nlm.nih.gov/pubmed?term=Takatsuki%20S%5BAuthor%5D&cauthor=true&cauthor_uid=22511577

Pulmonary and/or
myocardial microthrombi o

LV dysfunction

|

FALLA
__— VENTRICULO &
DERECHO

/ \ Endothelial dysfunction

Mechanical ventilation

Hypoxic pulmonary

S Capillary leak/
vasoconstriction

hypovolemia
Ischemia/arrhythmias

Source: JACC © 2010 American Cai e of ZimonkTiny fatndaion
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Diagnostic algorithm.

Symptoms, signs, history suggestive of PH

Echocardiographic probability of PH (Table 8)

High or intermediate Low

v

Consider other causes
nd/or ow-up (Table 9)

Consider left heart disease and lung diseases
by symptoms, signs, risk factors, ECG,
PFT+DLCO, chest radiograph and HRCT,
arterial blood gases (Table 9)

Yes Diagnosis of left heart diseases or Yes

lung diseases confirmed?

No signs of severe
PH/RY dysfunction

Signs of severe PH/RV
dysfunction

Treat unde V/IQ scan?

Refer to PH
disease Mismatched perfusion defects?

expert centre

Yes Refer to PH No
expert centre +

RHC (Table 10)
mPAP =25 mmHg, PAWP
=15 mmHg, PVR >3 Wood units

PAH likely onsider other
Specific diagnostic tests causes

o Group 5
orto-
pulmonary

Schistosomiasis

CTEPH possible:
CT pulmonary angiography,
RHC +/- Pulmonary Angiography l

~
GE - >
v v

Heritable Idiopathic Idiopathic Heritable
PVOD/PCH PVYOD/PCH PAH PAH
CHD = congenital heart diseases; CT = computed tomography; CTD = connective tissue disease; CTEPH = chronic thromboembolic pulmonary hypertension;
DLCO = carbon monoxide diffusing capacity; ECG = electrocardiogram; HIV = Human immunodeficiency virus; HR-CT = high resolution CT; mPAP = mean pulmonary arterial

pressure; PA = pulmonary angiography: PAH = pulmonary arterial hypertension; PAVWP = pulmonary artery wedge pressure; PFT = pulmonary function tests;

PH = pulmonary hypertension; PVOD/PCH = pulmonary veno-occlusive disease or pulmonary capillary hemangiomathosis;: PVR = pulmonary vascular resistance;
RHC = right heart catheterisation; RV = right ventricular; V/Q = ventilation/perfusion.

*CT pulmonary angiography alone may miss diagnosis of chronic thromboembolic pulmonary hypertension.

Authors/Task Force Members: et al. Eur Heart J 2015;
eurheartj.ehv317

rafael.porcile@vaneduc.edu.ar




Symptoms/signs/history suggestive of PH

Search for
ther causes and/or
re-check

¥
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No... solo sentido comun
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Symptoms, signs, history suggestive of PH

Echocardiographic probability of PH (Table 8)

High or intermediate Low

v

Consider left heart disease and lung diseases Consider other causes
by symptoms, signs, risk factors, ECG, and/or follow-up (Table 9)
PFT+DLCO, chest radiograph and HRCT,

arterial blood gases (Table 9)

Diagnosis of left heart diseases or Yes
lung diseases confirmed?

No signs of severe
PH/RY dysfunction

Treat underlying V/Q scan? Refer to PH
disease Mismatched perfusion defects? expert centre

Yes Refer to PH
expert centre

Signs of severe PH/RVY
dysfunction

CTEPH possible: RHC (Table 10)
CT pulmonary angiography, mPAP =25 mmHg, PAWP
RHC +/- Pulmonary Angiography l Yes <15 mmHg, PVR >3 Wood units

PAH likely Consider other
Specific diagnostic tests causes

CcTD CHD
—
- Porto-
Drugs - Toxin pulmonary

Heritable Idiopathic Idiopathic Heritable
PVOD/PCH PYOD/PCH PAH PAH

CHD = congenital heart diseases; CT = computed tomography; CTD = connective tissue disease; CTEPH = chronic thromboembolic pulmonary hypertension;
DLCO = carbon monoxide diffusing capacity; ECG = electrocardiogram; HIV = Human immunodeficiency virus; HR-CT = high resolution CT; mPAP = mean pulmonary arterial

PR UTIAL S A TSR R SR D RS B Al E LR R TRETEL 2L o tiary hemangiomatheosis: PR = pulmonary vascular resseances

gﬁ mm i?tjon; RV = right ventricular; V/Q = ventilation/perfusion.
;r | lone may miss diagnosis of chronic thromboembolic pulmonary hypertension. Paﬁel.pﬁl‘e“e@vaﬂedue.edu.a




—
‘ Symptoms, signs, history suggestive of PH

Echocardiographic probability of PH (Table 8)

High or intermediate Low

v

Consider other causes
and/or follow-up (Table 9)

Consider left heart disease and lung diseases
by symptoms, signs, risk factors, ECG,
PFT+DLCO, chest radiograph and HRCT,
arterial blood gases (Table 9)

v

Yes Diagnosis of left heart diseases or Yes
lung diseases confirmed?

No signs of severe

Signs of severe PH/RVY
PH/RY dysfunction No dysfunction

V/Q scan? Refer to PH
Mismatched perfusion defects? expert centre

Treat underlying
disease

Yes Refer to PH No

expert centre *

RHC (Table 10)
mPAP =25 mmHg, PAWP

<15 mmHg, PVR >3 Wood units

CTEPH possible:

CT pulmonary angiography,
RHC +/- Pulmonary Angiography l Yes

.
El estudio de la Disnea

rafael.porcile@vaneduc.edu.ar




Clasificacion
Calificacion
Cuantificacion
de la disnea



Pruebas de esfuerzo

Test de ejercicio cardiopulmonar

* Disminucion del consumo maximo de
oxigeno

« Disminucion umbral anaerdbico

« Disminucion de la reserva respiratoria

e Consumo maximo de O2 menor de 14
mil/kg/min mal pronostico

 Contraindicado en pacientes con sincope

rafael.porcile@vaneduc.edu.ar



Pruebas de esfuerzo

Prueba de la caminata de los 6
minutos (6MWT)

e Correlaciona con la clase funcional de los
pacientes

 Correlaciona con el estado hemodinamico

 Distancia recorrida :objetivo para evaluar el
tratamiento

Menos de 332 metros: mal pronostico

rafael.porcile@vaneduc.edu.ar



Once mas fueron tratados
con ambrisentan por
hipertension arterial
pulmonar del 2004 a la
=8 fecha todo perteneciente al
s orupo UAI salud o circuitos
Sl de seguridad social atendidos
=8 por nuestro sistema

p—




HHHHHHHH

Reflexiones...

A los 5 anos de e

2009/2010
seguimiento



El promedio de test de
caminata de sels
minutos al ingreso al
programa en nuestros
paciente fue de 322 m



Supervivencia de los pacientes con hipertension arterial
pulmonar de acuerdo con el recorrido en el test de la

marcha de 6 minutos en el momento del diagnéstico

(Unidad de Colagenosis e Hipertension Pulmonar del

Hospital Universitario Virgen del Rocio, Sevilla).

Rev Clin Esp.2008;208:142-55 - Vol. 208 NUim.3
DOI: 10.1157/1311582

s | i
s o6 —/ i
D
=
= T
S 0,4
S 04—
D
0,2 —
p = 0,05
0,0 —

0,00 1,00 2,00 3,00 4,00 5,00 6,00
ANos

Test 6 minutos
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Supervivencia de los pacientes con hipertension arterial
pulmonar de acuerdo con el recorrido en el test de la

marcha de 6 minutos en el momento del diagnéstico

(Unidad de Colagenosis e Hipertension Pulmonar del

Hospital Universitario Virgen del Rocio, Sevilla).

Rev Clin Esp.2008;208:142-55 - Vol. 208 NUim.3
DOI: 10.1157/1311582

» Sobrevida esperada
] ] promedio de los
e pacientes a los 5 afios
R e ¢lase segun test de
o2 I oos Caminata 322m
 ohe ihe 2he abo bo she oho Promedio

ANos

38 % aprox
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Reflexiones... No Conclusiones

UAI

J HOSPITAL L
UNIVERSITARIO!

Caminata 322m promedio

Supervivencia

0,00 1,00 2,00 3,00 4,00 5,00 6,00

ARNnos

Test 6 minutos

< 350
> 350

Sobrevida
abanos
60%

Rev Clin Esp.2008;208:142-55 - Vol. 208 Num.3
DOI: 10.1157/1311582
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Reflexiones... No Conclusiones
» Sobrevida esperada promedio a los 5 anos

38%0
e Sobrevida observada al
— 1 afo 100 %
— 2 anos 80%

— 3 anos 80 %
— 4 anos 80%

—5 anos 60 %
— 11 anos 60%

rafael.porcile@vaneduc.edu.ar



‘ Symptoms, signs, history suggestive of PH '

e EEE—_

Echocaraiugr aprun por wrassmey v rr1 ( Fable 8)

High or intermediate Low

v

Consider left heart disease and lung diseases Consider other causes
by symptoms, signs, risk factors, ECG, and/or follow-up (Table 9)
PFT+DLCO, chest radiograph and HRCT,

arterial blood gases (Table 9)

Diagnosis of left heart diseases or Yes
lung diseases confirmed?

No signs of severe
PH/RY dysfunction

Signs of severe PH/RVY
dysfunction

Treat underlying V/Q scan? Refer to PH
disease Mismatched perfusion defects? expert centre

Yes

Refer to PH No
expert centre +

RHC (Table 10)
mPAP =25 mmHg, PAWP
<15 mmHg, PVR >3 Wood units

CTEPH possible:

CT pulmonary angiography,
RHC +/- Pulmonary Angiography l Yes

PAH likely

Consider other
causes

Specific diagnostic tests

CcTD < > CHD

a |l

LA CLINICA

rafael.porcile@val ar



‘ Symptoms, signs, history suggestive of PH '

e EEE—_

Echocaraiugr aprun por wrassmey v rr1 ( Fable 8)

High or intermediate Low

v

Consider left heart disease and lung diseases Consider other causes
by symptoms, signs, risk factors, ECG, and/or follow-up (Table 9)
PFT+DLCO, chest radiograph and HRCT,
arterial blood gases (Table 9)

Diagnosis of left heart diseases or
lung diseases confirmed?

No signs of severe
PH/RY dysfunction

Yes
Signs of severe PH/RVY
dysfunction
Treat underlying V/Q scan? Refer to PH
disease Mismatched perfusion defects? expert centre

Refer to PH

expert centre +
CTEPH possible: RHC (Table 10) No
CT pulmonary angiography, mPAP =25 mmHg, PAWP
RHC +/- Pulmonary Angiography <15 mmHg, PVR >3 Wood units

PAH likely Consider other
Specific diagnostic tests causes

cTo - TR CO—

Signo de Dressler- Segundo ruido cardiaco aumentado,
— Insuficiencia tricuspidea -Insuficiencia pulmonar,
— Tercer ruido derecho Distension yugular

rafael.porcile@val



Symptoms, signs, history suggestive of PH

Echocardiographic probability of PH (Table 8)

High or intermediate Low

Consider left heart disease and lung diseases
by symptoms, signs, risk factors, ECG,
PFT+DLCO, chest radiograph and HRCT,

arterial blood gases (Table 9)

Yes

v

Consider other causes
and/or follow-up (Table 9)

Diagnosis of left heart diseases or Yes

v

No signs of severe
PH/RY dysfunction

Treat underlying
disease

lung diseases confirmed?

Signs of severe PH/RY
No dysfunction

V/Q scan? Refer to PH
Mismatched perfusion defects? expert centre

Yes Refer to PH No

CTEPH possible:
CT pulmonary angiography,
RHC +/- Pulmonary Angiography

Drugs - Toxin - >

Heritable

PVOD/PCH

expert centre *
RHC (Table 10)
l Yes

mPAP =25 mmHg, PAWP
<15 mmHg, PVR >3 Wood units
PAH likely Consider other
Specific diagnostic tests causes
CTD - > CHD
.
Porto-

pulmonary

HIV - > Schistosomiasis

v v

Idiopathic Idiopathic Heritable
EVOD/ECH PAH AL porcile@vaneduc.edu.ar




Symptoms, signs, history suggestive of PH

‘ Echocardiographic probability of PH (Table 8)
[
Consider left heart disease and lung diseases Consider other causes
by symptoms, signs, risk factors, ECG, and/or follow-up (Table 9)
PFT+DLCO, chest radiograph and HRCT,

arterial blood gases (Table 9)

v

Yes Diagnosis of left heart diseases or Yes
lung diseases confirmed?

No signs of severe

Signs of severe PH/RVY
PH/RY dysfunction No dysfunction

V/Q scan? Refer to PH
Mismatched perfusion defects? expert centre

Treat underlying
disease

Yes Refer to PH No
expert centre *

RHC (Table 10)
mPAP >25 mmHg, PAWP
<15 mmHg, PVR >3 Wood units

Consider other
I causes

CTEPH possible:

CT pulmonary angiography,
RHC +/- Pulmonary Angiography l Yes

PAH likely
Specific diagnostic tests

Ecocardiograma

rafael.porcile@vaneduc.edu.ar
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European Heart Journal Advance Access published September 15, 2015
N ESC/ERS GUIDELINES @

L e coc!1 0109 Dsurheartyee 117
R o
A

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)

Authors/Task Force Members: Nazzareno Galie* (ESC Chairperson) (Italy),

Marc Humbert** (ERS Chairperson) (France), Jean-Luc Yachiery® (Belgium),

Simon Gibbs (UK), Irene Lang (Austria), Adam Torbicki (Poland), Gérald Simonneau®
(France), Andrew Peacock® (UK), Anton Vonk Noordegraaf® (The Netherlands),
Maurice Beghetti® (Switzertand), Ardeschir Ghofrani* (Germany),

Miguel Angel Gomez Sanchez (Spain), Georg Hansmann® (Germany), Walter Klepetko®
(Austria), Patrizio Lancellotti (Belgium), Marco Matucci? (Italy), Theresa McDonagh
(UK), Luc A. Pierard (Belgium), Pedro T. Trindade (Switzerland), Maurizio Zompatori®

(Italy) and Marius Hoeper® (Germany)
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A: The ventricles® B: Pulmonary artery® C: Inferior vena cava and

right atrium?

Right ventriclef/left | Right ventricular Inferior cava diameter
ventricle basal outflow Doppler >21 mm with decreased
diameter ratio acceleration time inspiratory collapse
>1.0 <105 msec and/or [<50% with a sniff or

midsystolic notching | <20% with quiet
inspiration)

Flattening of the Early diastolic Right atrial area
interventricular | pulmonary lend-systole] =18 cm?
septum [left regurgitation velocity
ventricular >2.2 m/sec

eccentricity index
=1.1in systole
and/or diastole]

PA diameter >25 mm.

rafael.porcile@vaneduc.edu.ar



TABLA 4. Criterios ecocardiograficos para evaluar la posibilidad del diagndstico de hipertension pulmonar

Clase’ vt

Diagnastico ecocardiografico: HP improtiable
Velocidad de reguroitacion icuspide < 2.8 mis, presion sistlia en AP < 36 mmHg, v sin variables ecocarciograficas | B
adiionales que parecen indicar una HP
Diagndstico ecocardiografice: HP posible

Velocdad e reguroitacion icuspidea < 2.8 mis, presion sistlica en AP = 36 mmHg, pero con variables ecocandiograficas  1a (
adicionales que parecen indicar ung HP
Velochdad de requroitacion ricuspides de 2.9-3 4 mis, presion sstdlca AP de 37-50 mmHo convsin variables 4 (

scocardiograficas adicionales que parecen ndicar una HP
Diagnostico ecocardiografico: HP probatie
Velocldad o requraltacion icuspidea :» .4 s, presidn stolca en AP = 50 mmHg, oon'sn varables ecocardiogréices | i
alcionales Que parecen Indiar un HP
La ecncardingralia Doppler durante e jercicio no ¢S recomendable para explorar a HP I (

rafael.porcile@vaneduc.edu.ar




Ecocardiografia

Normal Sobrecarga de presion VD

rafael.porcile@vaneduc.edu.ar



Pronostico mediante Ecocardiograma.

* Derrame pericardico: signo indirecto de disfuncion
ventricular y PAP muy elevadas, posiblemente
relacion con alteracidon del drenaje linfatico.

* Doppler tisular pulsado anillo tricuspideo: Velocidad
pico de laonda S < 11.5 cm/s indica disfuncion VD y
<8 cm/s severamente deprimido pobre pronostico.

* TAPSE: cuando es < 15 se relaciona mortalidad alta.

rafael.porcile@vaneduc.edu.ar



LIMITACIONES DEL ECOCARDIOGRAMA:

1) estd ausente hasta el 16% de los pacientes

2) en algunos estudios se han documentado
diferencias de hasta 20 mmHg al compararlo con
cateterimo ventricular derecho.

rafael.porcile@vaneduc.edu.ar



Por que usar el ecocardiograma solo como
Screening?

* PSAP se tiende a subestimar a traves de la medicion
de la velocidad de regurgitacion tricuspidea y puede
presentar diferencias en las medidas de mas de 10
mmHg por lo que no se debe utilizar para decidir
cuando iniciar el tratamiento o monitorizar la
respuesta al tratamiento.

* Los demas parametros no se relacion de una forma
lineal con la presion pulmonar
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Q 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 Europ Paediatric and Congenital
Cardiology (AEPC), International Society for Heart and Lung

Transplantation (ISHLT)

Authors/Task Force Members: Nazzareno Galie* (ESC Chairperson) (ltaly),

Marc Humbert** (ERS Chairperson) (France), Jean-Luc Vachiery® (Belgium),

Simon Gibbs (UK), Irene Lang (Austria), Adam Torbicki (Poland), Gérald Simonneau*
(France), Andrew Peacock® (UK), Anton Vonk Noordegraaf (The Netherlands),
Maurice Beghetti® (Switzertand), Ardeschir Ghofrani* (Germany),

Miguel Angel Gomez Sanchez (Spain), Georg Hansmann® (Germany), Walter Klepetko©
(Austria), Patrizio Lancellotti (Belgium), Marco Matucci? (Italy), Theresa McDonagh
(UK), Luc A. Pierard (Belgium), Pedro T. Trindade (Switzerland), Maurizio Zompatori®
(Italy) and Marius Hoeper® (Germany)
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E5C crthticn baving purticpured i B dersmpment of e decameet

Clinical classification of pulmonary arterial
hypertension associated with congenital heart disease
(updated from Simonneau et al..)
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Includes all large intra- and extra-cardiac defects which begin as
systemic-to-pulmonary shunts and progress with time to severe
elevation of PVR and to reversal (pulmonary-to-systemic) or
bidirectional shunting; cyanosis, secondary erythrocytosis, and
multiple organ involvement are usually present.

 Correctable.

» Non-correctable

Includes moderate to large defects; PVR is mildly to moderately
increased, systemic-to-pulmonary shunting is still prevalent, whereas
cyanosis at rest is not a feature.

Marked elevation in PVR in the presence of small cardiac defects
(usually ventricular septal defects <1 cm and atrial septal defects <2 cm
of effective diameter assessed by echo), which themselves do not
account for the development of elevated PVR; the clinical picture is
very similar to idiopathic PAH. Closing the defects is contra-indicated.

Congenital heart disease is repaired, but PAH either persists
immediately after correction or recurs/develops months or years
haemodynamic lesions. rafael.porcile@vaneduc.edu.ar



Symptoms, signs, history suggestive of PH

Echocardiographic probability of PH (Table 8)

High or intermediate Low

Consider other causes

Consider left heart disease and lung diseases
and/or follow-up (Table 9)

by symptoms, signs, risk factors, ECG,
PFT+DLCO, chest radiograph and HRCT,
arterial blood gases (Table 9)

Yes Diagnosis of left heart diseases or Yes
lung diseases confirmed?

No signs of severe
PH/RY dysfunction

Treat underlying V/Q scan? Refer to PH
disease Mismatched perfusion defects? expert centre

Yes Refer to PH No
expert centre v

CTEPH possible: RHC (Table 10)
CT pulmonary angiography, l mPAP >25 mmHg, PAWP

Signs of severe PH/RVY
dysfunction

RHC +/- Pulmonary Angiography Yes <15 mmHg, PVR >3 Wood units

PAH likely

Specific diagnostic tests

CcTD

A
Y

J N o Porto-
Drugs - Toxin - > pulmonary

Heritable Idiopathic Idiopathic Heritable
PVOD/PCH PYOD/PCH PAH PAH

CHD = congenital heart diseases; CT = computed tomography; CTD = connective tissue disease; CTEPH = chronic thromboembolic pulmonary hypertension;
DLCO = carbon monoxide diffusing capacity; ECG = electrocardiogram; HIV = Human immunodeficiency virus; HR-CT = high resolution CT; mPAP = mean pul
pressure; PA = pulmonary angiography; PAH = pulmonary arterial hypertension; PAWP = pulmonary artery wedge pressure; PFT = pulmonary function tests;

PH = pulmonary hypertension; PVOD/PCH = pulmonary veno-occlusive disease or pulmonary capillary hemangiomathosis; PVR = pulmonary vascular resistance
RHC = right heart catheterisation: RV = right ventricular: V/O = ventilation/perfusion.

HIV

A
Y

Consider other
causes

alll

A



Symptoms, signs, history suggestive of PH

Echocardiographic probability of PH (Table 8)

High or intermediate

Low

Consider left heart disease and lung diseases
by symptoms, signs, risk factors, ECG,
PFT+DLCO, chest radiograph and HRCT,
arterial blood gases (Table 9)

No signs of severe
PH/RY dysfunction

Treat underlying
disease

Yes

Diagnosis of left heart diseases or
lung diseases confirmed?

V/Q scan?®
Mismatched perfusion defects?

Refer to PH

CTEPH possible:
CT pulmonary angiography,
RHC +/- Pulmonary Angiography

:
: ;

Consider other causes
and/or follow-up (Table 9)

Yes

Signs of severe PH/RVY
dysfunction

Refer to PH
expert centre

expert centre

l Yes

PAH likely

RHC (Table 10)
mPAP =25 mmHg, PAWP
<15 mmHg, PVR >3 Wood units

Consider other

Specific diagnostic tests

Y

v v

J N o Porto-
Drugs - Toxin - > pulmonary

causes

e
==
%

Heritable Idiopathic Idiopathic Heritable
PVOD/PCH PYOD/PCH PAH PAH

CHD = congenital heart diseases; CT = computed tomography; CTD = connective tissue disease; CTEPH = chronic thromboembolic pulmonary hypertension;
DLCO = carbon monoxide diffusing capacity; ECG = electrocardiogram; HIV = Human immunodeficiency virus; HR-CT = high resolution CT; mPAP = mean pul
pressure; PA = pulmonary angiography; PAH = pulmonary arterial hypertension; PAWP = pulmonary artery wedge pressure; PFT = pulmonary function tests;

PH = pulmonary hypertension; PVOD/PCH = pulmonary veno-occlusive disease or pulmonary capillary hemangiomathosis; PVR = pulmonary vascular resistance
RHC = right heart catheterisation: RV = right ventricular: V/O = ventilation/perfusion.

A



Symptoms, signs, history suggestive of PH

Echocardiographic probability of PH (Table 8)

intermediate Low

v

Consider left heart disease and lung diseases Consider other causes
by symptoms, signs, risk factors, ECG, and/or follow-up (Table 9)
PFT+DLCO, chest radiograph and HRCT,

arterial blood gases (Table 9)

viagnosis of left heart diseases or Yes
lung diseases confirmed?

No signs of severe
PH/RY dysfunction

Treat underlying V/Q scan? Refer to PH
disease Mismatched perfusion defects? expert centre

Yes Refer to PH No

expert centre *

RHC (Table 10)
mPAP =25 mmHg, PAWP

<15 mmHg, PVR >3 Wood units

Signs of severe PH/RVY
dysfunction

CTEPH possible:

CT pulmonary angiography,
RHC +/- Pulmonary Angiography l Yes

PAH likely Consider other
Specific diagnostic tests I causes

ECG+RX+GASES
ARTERIALES




El electrocardiograma

rafael.porcile@vaneduc.edu.ar
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Ul Electrocardiograma
 Sensibilidad del 55% especificidad del

70%, por lo que no es util como
herramienta de deteccion

Hipertrofia ventricular derecha (87%)
 Desviacion del eje a la derecha (79%)

. rafael.porcile@vaneduc.edu.ar
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HOSPITAL
UNIVERSITARIO

Actualizacidon en clasificacion de la
hipertension pulmonar

[U[AT1]

Hospital Universitario

* Hipertension arterial pulmonar (PAH)
* Secundaria a falla ventricular izquierda

* Secundaria a enfermedad pulmonar _con o sin
hipoxemia

* Hipertension pulmonar secundaria a
tromboembolismo crénico ¥

* Mecanismos poco claros o
multifactorial

rafael.porcile@vaneduc.edu.ar



Symptoms, signs, history suggestive of PH

Echocardiographic probability of PH (Table 8)

High or intermediate

Low

Consider left heart disease and lung diseases
by symptoms, signs, risk factors, ECG,
PFT+DLCO, chest radiograph and HRCT,
arterial blood gases (Table 9)

No signs of severe
PH/RY dysfunction

Treat underlying
disease

Yes

Diagnosis of left heart diseases or
lung diseases confirmed?

V/Q scan?®
Mismatched perfusion defects?

Refer to PH

CTEPH possible:
CT pulmonary angiography,
RHC +/- Pulmonary Angiography

:
: ;

Consider other causes
and/or follow-up (Table 9)

Yes

Signs of severe PH/RVY
dysfunction

Refer to PH
expert centre

expert centre

l Yes

PAH likely

RHC (Table 10)
mPAP =25 mmHg, PAWP
<15 mmHg, PVR >3 Wood units

Consider other

Specific diagnostic tests

Y

J N o Porto-
Drugs - Toxin - > pulmonary

causes

e
==
%

Heritable Idiopathic Idiopathic Heritable
PVOD/PCH PVYOD/PCH PAH PAH
CHD = congenital heart diseases; CT = computed tomography; CTD = connective tissue disease; CTEPH = chronic thromboembolic pulmonary hypertension;
DLCO = carbon monoxide diffusing capacity; ECG = electrocardiogram; HIV = Human immunodeficiency virus; HR-CT = high resolution CT; mPAP = mean pul
pressure; PA = pulmonary angiography; PAH = pulmonary arterial hypertension; PAWP = pulmonary artery wedge pressure; PFT = pulmonary function tests;
PH = pulmonary hypertension; PVOD/PCH = pulmonary veno-occlusive disease or pulmonary capillary hemangiomathosis; PVR = pulmonary W]@@Va
RHC = right heart catheterisation: RV = right ventricular: V/O = ventilation/perfusion.

i



Symptoms, signs, history suggestive of PH

Echocardiographic probability of PH (Table 8)

intermediate Low

v

Consider left heart disease and lung diseases Consider other causes
by symptoms, signs, risk factors, ECG, and/or follow-up (Table 9)
PFT+DLCO, chest radiograph and HRCT,

arterial blood gases (Table 9)

iagnosis of left heart diseases or Yes
lung diseases confirmed?

No signs of severe
PH/RY dysfunction

Treat underlying V/Q scan? Refer to PH
disease Mismatched perfusion defects? expert centre

Yes Refer to PH No

expert centre *

RHC (Table 10)
mPAP =25 mmHg, PAWP

<15 mmHg, PVR >3 Wood units

Signs of severe PH/RVY
dysfunction

CTEPH possible:

CT pulmonary angiography,
RHC +/- Pulmonary Angiography l Yes

PAH likely Consider other
Specific diagnostic tests I causes

EVALUACION
NEUMONOLOGICA

rafael.porcile@vaneduc.edu.ar
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UAI .., -
«m Actualizacion en clasificacion de la

hipertension pulmonar

Hospital Universitario

* Hipertension arterial pulmonar (PAH)
* Secundaria a falla ventricular izquierda

* Secundaria a enfermedad pulmonar con o
sin hipoxemia

* Hipertension pulmonar secundaria a
tromboembolismo crénico ¥

* Mecanismos POCO claros o AR RN
multifactorial

3
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U Estudio funcional /\
\

respiratorio

Test practicamente normales

Reduccion leve de los volumenes pulmonares

y de la capacidad de difusion de monoxido
de carbono

Test de funcion pulmonar anormal
SI reducidos: enfermedad pulmonar

Los gases en sangre arterial en reposo,
evidencian PaO2 normal o levemente
disminuida si hipoxia: enfermedad cardiaca

rafael.porcile@vaneduc.edu.ar



Test de respiracion unica para la capacidad
de difusion de monoxido de carbono
(DLCO) y su interpretacion en
enfermedades autoinmunes. Aplicacion en

la practica clinica

Tabla 2. Grados de severidad y porcentaje

Gas de prueba con
monoxido de carbono

.CO

N\

predicho de DLCO.
Grado de severidad % predicho D
Leve >00%y <L
Moderado 40-60%
Severo < 40%

a8
N .

FADAM.

LIN: limite interior de lo normal

rafael.porcile@vaneduc.edu.ar
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NO HAY ENFERMEDAD
PULMONAR
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UAI .., -
«m Actualizacion en clasificacion de la

hipertension pulmonar

[U[AT1]

Hospital Universitario

* Hipertension arterial pulmonar (PAH)

* Enfermedad veno oclusiva pulmonar con o sin
haemangiomatosis capilar

* Secundaria a falla ventricular izquierda

* Secundaria a enfermedad pulmonar con 0 sin
hipoxemia ’ s

* Hipertension pulmonar secundaria a oD SRS
tromboembolismo cronico ‘

* Mecanismos poco claros o
multifactorial

rafael.porcile@vaneduc.edu.ar



Symptoms, signs, history suggestive of PH

Echocardiographic probability of PH (Table 8)

High or intermediate Low

Consider other causes

Consider left heart disease and lung diseases
and/or follow-up (Table 9)

by symptoms, signs, risk factors, ECG,
PFT+DLCO, chest radiograph and HRCT,
arterial blood gases (Table 9)

Yes Diagnosis of left heart diseases or Yes
lung diseases confirmed?

No signs of severe
PH/RY dysfunction

Treat underlying V/Q scan? Refer to PH
disease Mismatched perfusion defects? expert centre

Yes Refer to PH No
expert centre v

CTEPH possible: RHC (Table 10)
CT pulmonary angiography, l mPAP >25 mmHg, PAWP

Signs of severe PH/RVY
dysfunction

RHC +/- Pulmonary Angiography Yes <15 mmHg, PVR >3 Wood units

PAH likely

Consider other
causes

Specific diagnostic tests

CcTD

A
Y

J N o Porto-
Drugs - Toxin - > pulmonary

Heritable Idiopathic Idiopathic Heritable
PVOD/PCH PYOD/PCH PAH PAH

CHD = congenital heart diseases; CT = computed tomography; CTD = connective tissue disease; CTEPH = chronic thromboembolic pulmonary hypertension;

DLCO = carbon monoxide diffusing capacity; ECG = electrocardiogram; HIV = Human immunodeficiency virus; HR-CT = high resolution CT; mPAP = mean pul
pressure; PA = pulmonary angiography; PAH = pulmonary arterial hypertension; PAWP = pulmonary artery wedge pressure; PFT = pulmonary function tests;
PH = pulmonary hypertension; PVOD/PCH = pulmonary veno-occlusive disease or pulmonary capillary hemangiomathosis; PVR = pulmonary W]@@Va
RHC = right heart catheterisation: RV = right ventricular: V/O = ventilation/perfusion.

HIV

A
Y

alll

i



Symptoms, signs, history suggestive of PH

Echocardiographic probability of PH (Table 8)

High or intermediate Low

v

Consider left heart disease and lung diseases Consider other causes
by symptoms, signs, risk factors, ECG, and/or follow-up (Table 9)
PFT+DLCO, chest radiograph and HRCT, l

arterial blood gases (Table 9)

Yes Diagnosis of left heart diseases or
lung diseases confirmed?

No signs of severe
PH/RY dysfunction

Signs of severe PH/RVY
dysfunction

V/Q scan? Refer to PH
Mismatched perfusion defects? expert centre

CTEPH possible:
CT pulmonary angiography,
RHC +/- Pulmonary Angiography

RHC (Table 10)
mPAP =25 mmHg, PAWP
<15 mmHg, PVR >3 Wood units

l Yes
PAH likely Consider other
Specific diagnostic tests I causes

PULMONES Y CORAZON
SANO...... CENTELLO V/Q

rafael.porcile@vaneduc.edu.ar




Q’H “proportionate to severityJ

.

Treat underlying disease
and check for progression

Consider Group 4:
CTEPH

m L “out of proportion” PH J

—[ Segmental perfusion defects Search for
‘ other causes

1
i)

@
Consider
PYOD/PCH

sensibilidad entre el 90%
y el 100%0, y una
especificidad entre el 95%
y el 100% para
diferenciar una HAP
secundaria a patologia
tromboembolica cronica
de la HAP primaria o
idiopatica.

[Consider other u'ncommon causes] T
wd I CICLICICI LI LI
€ €3 €3 €Y €% ¢v ¢v EN
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HOSPITAL
UNIVERSITARIO

Actualizacidon en clasificacion de la
hipertension pulmonar

[U[AT1]

Hospital Universitario

* Hipertension arterial pulmonar (PAH)
* Secundaria a falla ventricular izquierda

* Secundaria a enfermedad pulmonar _con o sin
hipoxemia

* Hipertension pulmonar secundaria a_
tromboembolismo cronico

* Mecanismos poco claros o
multifactorial
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Symptoms, signs, history suggestive of PH

Echocardiographic probability of PH (Table 8)

High or intermediate Low

Consider other causes

Consider left heart disease and lung diseases
and/or follow-up (Table 9)

by symptoms, signs, risk factors, ECG,
PFT+DLCO, chest radiograph and HRCT,
arterial blood gases (Table 9)

v

Yes Yes

Diagnosis of left heart diseases or
lung diseases confirmed?

No signs of severe

Signs of severe PH/RVY
PH/RY dysfunction No dysfunction

V/Q scan? Refer to PH
Mismatched perfusion defects? expert centre

Treat underlying
disease

Yes Refer to PH
expert cg

CTEPH possible:
CT pulmonary angiography,
RHC +/- Pulmonary Angiography

RHC (Table 10)
mPAP =25 mmHg, PAWP
<15 mmHg, PVR >3 Wood units —

Specific diagnostic tests causes
>
Porto-
pulmon

CcTD

A
Y

Y

Drugs - Toxin -

A
Y

HIV

Schistosomi

Heritable Idiopathic Idiopathic Heritable
PVOD/PCH PVOD/PCH PAH PAH

HD = congenital heart diseases; CT = computed tomography; CTD = connective tissue disease; CTEPH = chronic thromboembolic pulmonary hypertension;
LCO = carbon monoxide diffusing capacity; ECG = electrocardiogram; HIV = Human immunodeficiency virus; HR-CT = high resolution CT; mPAP = mean pulm
-essure; PA = pulmonary angiography; PAH = pulmonary arterial hypertension; PAVWP = pulmonary artery wedge pressure; PFT = pulmonary function tests;

- = pulmonary hypertension; PVOD/PCH = pulmonary veno-occlusive disease or pulmonary capillary hemangiomathosis; PYR = pulmonary vascular resistance;
HC = right heart catheterisation; RV = right ventricular; V/Q = ventilation/perfusion.

~T pulmonary angiography alone may miss diagnosis of chronic thromboembolic pulmonary hypertension.

rafaal vnaratla@vanadia-ads-aw







m L - OuUc OF proporiion & P

' A/
[ Perform V/IQ scan ]

—[ Segmental perfusion defects ] Search for
other causes

[Consider other uncommon causes]

[ Perforrm RHC ]
(PAH probability®)

YES B

(Speciﬁc diagnostic testsi

{/

Angiografia pulmonar. Y cateterismo derecho Se halla indicada la
algunos pacientes, sobre todo cuando se piense
resolucion de la HAP secundaria a TEP
estudio que hagamos habitualmente, y presenta
riesgos.
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Recommeandations

RHL is recomrem-andead toe confirm the
diagnasis of pubmanary arterial
hypertension [group 1] and (o support
treatment decisions

In patieants with PH, it is recommended (o
perform RHC in expert centres [see
section 12) as it is technically
demanding and may be assceciated with
serious complications

RHC should be considersd im pulmomnary
arterial hypertension lgroup 1] to assess
the treatment effect of drugs (Table 14&]

RHC is recomum-ended in patents with
cangenital cardiac shunts to support
decisians on correction [Table 24)

RHL 15 recoman-snded in patsents with FH
due to Left heart disease [group 21 or lun
discase [group 3] if ergan transplantats
1% considerad

When measurement of PAYIF is
wunreliablie, left heart cathetierizatsom
should be considersd (o measure LVEDP

RHC may be considered in patients swwth
suspected PFH and left heart disease or
lung disease (o assist in the differential
diagnosis and support treatmment
decisions

RHC is indecated in patients with CTEFPH
lgroup &) to confirnm the diagnasis and
sUpport treatment decissons

Class? | Level® | Refc

1571
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Recomendaciones de cateterismo derecho
-Indicado en todos los pacientes con hipertension pulmonar a los

fines confirmatorios | C
-Confirmacion de efectividad terapéutica
-Confirmacion de progresion de la patologia

rafael.porcile@vaneduc.edu.ar
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Right atrial pressure
0-38 mm Hg

Right ventricular pressure

Systolic: 20-30 mm Hg
Diastalic: 0-8 mm Hgp

Pulmonary artery pressure

Syslolic: 20-30 mm Hg
Diastolic: 8-15 mm Hg

Pulmonary artery
wedge pressure

8-12 mm Hg

AD L VD AP Pulmones Al L Vi Aorta
cP < 100-140
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Systolic
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CATETER EN LA AP CATETER ENCLAVADO

REGISTRO DE PRESSION
DE LA AP

REGISTRO DE PRESION

¥ WORLD SYMPOSIUM ON
| PULMONARY HYPERTENSION
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nary artery
© pressure

12 mm Hg
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¢ ES solo
hipertension
pulmonar pre
capilar?



Eur Respir J. 2013 Jan;41(1):217-23.

The transpulmonary pressure gradient for
the diagnosis of pulmonary vascular disease.

K¥-11 y SUIEC Ul a\ .|i_'|‘| (':

defihed by the difference between

mean pulmonary arterial pressure (P(pa)) and left
atrial pressure (P(la); commonly estimated by pulmonary
capillary

wedge pressure: P(pcw)) has been recommended for
the detection of intrinsic pulmonary vascular disease In left-

heart conditions associated with increased pulmonary
Venous pressure
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Eur Respir J. 2013 Jan;41(1):217-23.

The transpulmonary pressure gradient for
the diagnosis of pulmonary vascular disease.

a TPG of >12 mmHg would
result in a diagnosis of "out
of proportion” pulmonary
hypertension
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Pulmonary vascular
disease

mPAP

2 2

Pulmonary hypertension
(MmPAPFP =22=SmmHg)

¥

mPCwVwWP

|

h 72

mPCWPEFP =1SmmHg
Pre-capillary PH

v

k. 4

mPCVWPFP =15SmmHg
Post-capillary PH

mPCVWPEP =1SmmHg
"Hyperkinetic™ PH

v

TPRPG =12mmHg
"TOut-of-proportion™ or
“"reactive™ PH

TPRPG =12mmiHg
"Passive™ PH

v

DFPFG =7mmHg
Pulmonary vascular
disease superimposed
on left-sided pressure
elevation

v

DPFPG =Z7mmHg
PH due LHD owing to
passive hydrostatic
transmission of elevated
Ffilling pressures

Hemodynamic algorithm. Hemodynamic algorithm for the diagnosis of a high-risk subgroup of “out-of-proportion” PH. The gray

shaded area indicates conditions where pulmonary vascular disease is expected. LHD =
leaends for exnpansion of other abbreviations
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A PASSIVE Increase <> TPG <12 mmHg; PCWP >15 mmHg

in Pulmonary Pressure 7 A
Y \
1T PAP AN 7/
AN /4 LA ‘tAtriaI
RV Pressure
B [ REACTIVE Pulmonary 1T TPG =12 mmHg; PCWP >15 mmHg
Hypertension y \
i A
T Pap N
LA . Atrial
RV Pressure
C OUT of PROPORTION _ 1T TPG=12 mmHg; PCWP >15<25 mmHg
Pulmonary Hypertension
// \\
; \
TT Pap ) 4
X 7 .an | W Atrial
RV Pressure




Debe tomarse el DPG

Gradiente pulmonar diastolico

Es la diferencia entre

diastolica pulmonar y W -
Sl es mayora /7 hay R

Hipertension pulmonar
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Pulmonary hypertension
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mPCVWPFP =15SmmHg
Post-capillary PH

mPCVWPFP =1SmmHg
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PH due LHD owing to
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Hemodynamic algorithm. Hemodynamic algorithm for the diagnosis of a high-risk subgroup of “out-of-proportion” PH. The gray
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Recormrrmendations

“Wasoreactivity testing is indicated only in
expert Centimes

Wasoreactivity Testing is recoarmirmended in
Eeatients with IIFAH, HPFAH and PAaH
associated with drugs use o detect
patients who camn be treated wwith high
doses of a CIOCB

A positive respoanse o Wwasoremc i iy
testing is defimned as a reducticon of mean
PAF =10 mmiHg to reach amn absolute
walue of mean FAP =940 gl g wewith am
increased or unchanmngsed cardiac outpuut

~itric ox<ide is recormmended for
performing vasoreactivily Testing

Intravenous epoprostenal is
recorimended for performing
waASsOreacChivity Testing as an altermnative

Avdenosine should be consideraed far
paerforming vasoreactivity testing as am
altermative

Inhaled iloprost may be considered for
paerforming wvasoreactivity testing as an
altermative

T he use of coral or intravemnowuas OO Bs im

acute wasoreactivity Testimng is mot
recorrmymended

wWasoreactivity testing 0o detect patients
wwho camn be safely treated with high doses
o a OB is mot recormmendeaed im patientcs
wwithy P othier than 1IPAH, HPAEH and
FPaH associated with drugs wuse and is moc
recommended in PH groups 2, 3, 4 and S5

=N

84.85

85 848

85 848

8788

89 90
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1)
2)
3)
4)
5)
6)
7)

8)
9)

Oxigeno al 100 % durante 30 minutos

Medicion de swan completa

Suspender el Oxigeno

Nifedipina Sublingual 10 — 20 mg

Medicion a los 15, 30 y 45 minutos después de administracion hipotension
Suspender la nifedipina esperar 60 minutos

Nitroglicerina Intravenosa 5-10 pg/min, con incremento gradual cada 10 min
hasta noventa de sistoélica

Medir swan

De no haber logrado | reducciéon de la tension arterial pulmonar media de al
menos 15 % Nitroprusiato Intravenosa 0.1 ug/kg/min con incrementos de 0.2
Mg/kg/min

10)Medir swan
11)Esperar 60 minutos
12) De no haber logrado | reduccion de la tension arterial pulmonar media de al

menos 15 %
Adenosina Intravenosa Inicio 50 pg /kg/min con incrementos de 50 ug Cefalea,
nausea, dolor toracicocada 2-5 min hasta una dosis maxima de mareo,
hormigueo500 pg/kg/min

rafael.porcile@vaneduc.edu.ar



TEST DE VASORREACTIVIDAD

Positivo; Descenso de PAPm > 10 mm Hg. Consiguiendo
una PAPm <40 mm Hg. con GC normal o elevado

Tipos de Respuesta:

Pacientes que empeoran: Sospecha de EVOP o HC.
Contraindicacion para el uso de Vasodilatadores

Test negativo: Tto Vasodilatador segun guias

Test positivo: Utilizacion de Bloqueantes de canales del
Calcio y confirmar respuesta en 3 meses



VENTILACION MECANICA

Presion100 ' i \ ﬁ e S
. e N ek R ; ST
parcial 75 \ TN, 4K
de O, 5p g ‘\ !
(mmHg) 25 A}
80
Presion g
arterial
b 40
media Oxido Nitrico
(mmHg) 20
- Sildenafil
0 : Hrs de
A) 0 25 50 | 75 100 125 vida
"""" v
_5 100
8 o0
2
2 .
32 0 12 100 [1% 00 11630

% de saturaciéon sk A Prostaciclina

Uil

i nebulizacion continua

0
~




SE
DESCARTA
O
CONFIRMA



d
aaaaaaaaaaaaaaaaaaaa
° 5

UAI .., -
«m Actualizacion en clasificacion de la

hipertension pulmonar

[U[AT1]

Hospital Universitario

* Hipertension arterial pulmonar (PAH)

* Enfermedad veno oclusiva pulmonar con o sin
haemangiomatosis capilar

* Secundaria a falla ventricular i1zquierda

* Secundaria a enfermedad pulmonar con o sin
hipoxemia

* Hipertension pulmonar secundaria a
tromboembolismo cronico

* Mecanismos poco claros o
multifactorial




UAI

HOSPITAL
UNIVERSITARIO

Clasificacion de hipertension
ARTERIAL pulmonar

afeccion de arterias de menos de 500 micrones

1 ldiopatica
1.2 Heredables

— 1.2.1 BMPR2b receptor tipo2 proteina morphogenetica
— 1.2.2 ALK1, gen kinaa 1 like
— 1.2.3 hereditaria desconocida

1.3 Inducida por drogas y toxinas

1.4 Asociadas =
— 1.4.1 Enfermedades del tejido conectivo
— 142HIVi
— 1.4.3 hipertension portal
— 1.4.4 cardiopatias congenitas
— 1.4.5 Schistosomiasis
— 1.4.6 anemia hemolitica croénica

1.5 HAP persistente del recien nacido

;: )
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Symptoms/signs/history suggestive of PH

(Non-invasive assessment compatible with PH? j._.

Search for
other causes and/or

&

-
[ Group 2:Left heart disease? |

re-check

(Consider common causes of PH}

ECG, Chest radiograph

History, Symptoms, Signs
TTE,PFT, HRCT

E=)
v

Group 3: Lung diseases
and/or hypoxia?

d

Group 2 or 3: diagnosis confirmed

(

J 3

Yes
PH “"proportionate’ to severity

v

Treat underlying disease
and check for progression

Consider Group 4:
CTEPH

Consider

PYOD/PCH

PYOD
Sl

CDT

/ s 1
Clinical signs HRCT, AV
History

Drugs
Toxins

v

Yes
“*out of proportion™ PH

[ &ﬂonntlQ scan ]//

— [ Segmental perfusion defects |

[Consider other uncommon causes]

|
Perform RHC

Search for
other causes

(PAH probability®)

[SPQdﬁc diagnostic tests

E,
TE LFT
HIV Test CM%
v ===

\\&\
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Chapter 12

HIV-Associated Pulmonary

Hypertension

G. Barbaro

About 14 years ago, Kim and Factor report-
ed the first case of HIV-associated pul-
monary hypertension [1]. Since then more
than 131 cases have been described in the
literature [2]. For this reason, HIV-associat-
ed pulmonary hypertension has been
included as a definite cause of precapillary
pulmonary hypertension according to the
executive summary of the World Health
Organization (WHO) [3]. The incidence of
HIV-associated pulmonary hypertension is 1
in 200, much higher than the 1 in 200,000
found in the general population [3]. No dif-
ferences have been found in the clinical,
histologic, and hemodynamic features
between patients with HIV-associated pul-
monary hypertension and HIV-uninfected
patients affected by primary pulmonary
hypertension.

Pathogenesis of HIV-Associated
Pulmonary Hypertension

The histopathology of HIV-associated pul-
monary hypertension is similar to that of
primary pulmonary hypertension. The most
common alteration in HIV-associated pul-
monary hypertension is plexogenic pul-
monary arteriopathy (Fig. 1), while throm-
botic pulmonary arteriopathy and pul-
monary veno-occlusive disease are more
rare histologic findings. This observation
may suggest that similar etiopathogenetic
mechanisms are at the basis of both HIV-
associated pulmonary hypertension and pri-
mary pulmonary hypertension.

Fig. 1 Plexogenic pulmonary arteriopathy (arrows)
in a patient with HI'V-associated pulmonary hyper-
tension (autopsy specimen). H&E, x20

The finding of an increased incidence of
pulmonary hypertension in HIV-infected
patients was at first related to viral infee-
tion. Although a direct role of HIV-1 in HIV-
associated pulmonary hypertension has not
been demonstrated [4, 5], several indirect
mechanisms may link HIV infection to the
pulmonary vascular changes. The principal
pathogenetic hypotheses formulated for
development of HIV-associated pulmonary
hypertension with related clinical evidence
are reported in Table 1.

Clinical Manifestations and
Diagnosis of HIV-Associated
Pulmonary Hypertension

In the largest clinical series of HIV-associat-
ed pulmonary hypertension, 47-54% of all
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HIPERTENSIO

PULMONAR

= EL HIV NO INFECTA LAS CELULAS
ENDOTELIALES PULMONARES

= EL HIV INDUCE INDIRECTAMENTE EL
DESARROLLO DE H.P AL AUMENTAR
CITOQUINAS INFLAMATORIAS EN LOS
LINFOCITOS Y MACROFAGOS ALVEOLARES
INFECTADOS

= ESTUDIOS RECIENTES HAN DEMOSTRADO
QUE EL HIV Y LA PROTEINA gp120
AUMENTAN LA SECRECION DE
ENDOTELINA-1 rafael porile@vaneduc.edv.ar
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Prevalence of structural heart disease in HIV
patients

® Non cardiomyopathy

® LV hypertrophy

® LV systolic dysfunction
B Pulmaonary hypertension
B Diastolic dysfunction

B RY systolic disfunction
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Sobrevida de la Hipertension pulmonar segun etiologia

Survival by pulmonary arterial hypertension (PAH) condition. IPAH, idiopathic
pulmonary arterial hypertension (D'Alonzo et all3l); CHD, congenital heart
disease (Hopkins et all13]); PSS, progressive systemic sclerosis (Stupi et all?l);
HIV, human immunodeficiency virus (Opravil et allt0l),

Medscapes www.medscape.com

IPAH
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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)

Authors/Task Force Members: Nazzareno Galie* (ESC Chairperson) (Italy),

Marc Humbert** (ERS Chairperson) (France), Jean-Luc Yachiery® (Belgium),

Simon Gibbs (UK), Irene Lang (Austria), Adam Torbicki (Poland), Gérald Simonneau®
(France), Andrew Peacock® (UK), Anton Vonk Noordegraaf® (The Netherlands),
Maurice Beghetti® (Switzertand), Ardeschir Ghofrani* (Germany),

Miguel Angel Gomez Sanchez (Spain), Georg Hansmann® (Germany), Walter Klepetko®
(Austria), Patrizio Lancellotti (Belgium), Marco Matucci? (Italy), Theresa McDonagh
(UK), Luc A. Pierard (Belgium), Pedro T. Trindade (Switzerland), Maurizio Zompatori®

(Italy) and Marius Hoeper® (Germany)

* Comapandeg svdhon Mo Gud. Dspurrrent of Digesrersal Dugeom and Specaly Medcns - DMTL Usiversty of Bokogra. Via Masswrs 9, 20100 Dolapa, vy,
Ter < D9 ANT SO0 RS P & 1N A1 S04 8O0, Bt sntsreea gl =

P Martan Servis de Prsaroinge. FAOEE e Linnenios P Sl Asearne Pubigue Mlgts 0o 73k TH res s Gevdnil Lnsacc. S2TD Le Crwmin Roston, Frasce,
Tk 00 37975, Fua: + 00 HEATWYY, Ll war bt gt #

(5 Commwmmon for N unne Gadelews (DG vl MNatuna! Cadan Snmtan dutwmerd revirnmes Ssiod » Aggar e

“Mepresenting the Taropesn Respiratory Seckty. "Represonting the A Far Curopean P are Cong 1 the frtor-
mumwmnu‘twmwwumwcwmummnmmd
Rabodagr

E5C evdition having parsicpared in the dovstopment of tis Secamest

BAC Avunihatinen A0 4r Carbinint wite Care Anocatin PNOCA)L Frrspma Assoitins Sr Codovan dr Pavemsion & Rt mes TAI Bovgmn Avonn of Cader
v dir bnapeg (FACE) Cavpoar A R Ca b (RASE, frorogeren Haart B3 ythee Avumstor EHRA) Sowt Fataw Aspat wton WS AL
B9C Comdis Lourct bor Cordaiog Pracios (CCF) Cownet on Cardaeascdar Marsng wd Allod Prodersom [CCNAR. Caurct on Cardiowunvier Arvmary Core 100C)
E5C Werking Cesspa Curduovasiatnr Muwracutengy, Cadavisodus Segewy. rowe-o Congeatsl Haan Duasis Purmonwry Crodmen wad bage vrvods Furason,
Vavar Moot Thaase

The dortent of v Futagasr Sacwty of Cartinngy (850 and Sun opman Rusgur iury Soowty BRS] Guotelr's s D, ot K fariinul and eded ansd Las anly. N0 (ows
vt ar 4 el and Na gt of e TUOTRS Cualutvms muy be bt nd o snpeodaind o vy Taets wiad aviion pevessses boe Pe P50 andior TRE Posmiisir ian e
S DOr RN OF 5 W er segant 13 Dudor @ Linseseny Frocs. the pubicher of 1% Doropean Mo journil or oo e Burtpesy Reaprnavy jourmal 30 1he gy ior
S0d 13 heodin Mcr pernision oo bebal of the 13C s DS

Obsatahvmre The [ 50 TRS Castutiomy rogrevert # o srny of e E5C ot EX5 drd wmn o vaband dhar canebid qqrrsalnn saos of Voe s o ol mmade s besanindge sl the evsion e
SOh T e P Pt T S50 a8 BRS 200 (00 10 alin #1 The seett O Mvy COPBOMIMT IR, ST Ry WEA SVIAELTy Sitwees (e SSCRL Gt 20k iy
wtht Mol 100 @V WSt s W DAL bined oy Pt Ve b p e N AN T, o e Vida) o seliteon (b pand wae S Daa T e v o Davigeedia dalrges Pl paley
HOCOR 3% encouriged 20 1ahe e LROTAS Gudeine Sy wa2 3000wt whir eossoming thaw Chnes) pagrent. 51 wal 11 2 B SIrarmneason and e evplenertrion of Dreventie,
fogroat or Drapouic Tedcl megos. howeviv, 1 ESOINS Guidelnn 60 1ot cworride, © Wy Ady Wucowe . 0 ndvdud rowgoley of Mt prolassionsh 0o roke
FOPIRONIN 14 WM AT £ caradet it es o PN R CPO ) FEET (eadnan wd £ Cam A s orf 1A APt Mrd WRETE ADNTRITAR AT PANEV ATy Pe [ e Y
tawgver Nor da e DI URS Oundetens comvpt hesty profincsondy bome tbrg vee G ad coohd compdonmon the roeert, o8 LoAEod recor rmendmons o Ut
S by B et d pu b FOaW W o o e L P areage w4 4 e M e L ey bepeed A pa e 18 AN ren e o o ol prvhess e el
whingaimra. 1 6 dba b Ve grofiecmnd s resgies ety 00 veedy Per gy b iy el vepvie s Tt g WO Ay el sedid dreney A Ve lew o oo i

Pahohad o0 bebal of e Lurnpaun Socery of Cardology. A rghts reserved © 2075 Durcpesn Soceny of Casiciogy & ucpesn Anpraony Socet

Tht srtse 1 Sy ponivhad tonturmmily v the £avpom Maort gormel (13 1005 smrtaetyore 5171 sl the Eurvpaor Acysrmory il (10 105077 790 X000 01581 X150 Tae wrowien
we et i oet gt dx e syt el soelinyg ey = barpeg A pach ueea’s s e chston (e vend Wen cerg ey it

rafael.porcile@vaneduc.edu.ar



Haematological disorders

a. Chronic haemolytic anaemia

The common feature of the haemolytic anaemias is that when there is intravascular haemolysis, there is release of
cell-free haemoglobin into the plasma which scavenges the nitric oxide. A loss of nitric oxide, the physiological
vasodilator of the pulmonary circulation, may cause vasoconstriction and vascular obstructive pathologic changes.

b. Sickle cell anaemia

Cells containing sickle cell haemoglobin (HbS) ma

additional factor leading to pulmonary hypertension (PH) is that these patients can suffer either functional or
surgical asplenia, putting them at risk for

thromboembolism and chronic thromboembolic pulmonary hypertension (CTEPH). There are, however, a few small
uncontrolled studies

c. Beta-thalassaemia
PH in patients with thalassaemia is also multifactorial, involving intravascular haemolysis (see above), changes in
the coagulation system, and local

d. Hereditary spherocytosis/stomatocytosis

Hereditary stomatocytosis is a rare autosomal red cell membrane disorder and the red cells are subject to
intravascular haemolysis. In addition, there is a

high risk of thrombotic complications but, once again, this is often in association with splenectomy which is done
to prevent the haemolysis.

e. Myeloproliferative disease

Chronic myeloproliferative disease (CMPD) is associated with PH. There are thought to be 2 main aetiologies.

1. CMPD may have excess risk of venous thrombosis.

2. CMPD may have pre-capillary proliferative vasculopathy. It is of interest that dasatinib, a tyrosine kinase inhibitor,
which is one of treatments for

chronic myeloid leukaemia, also appears to cause partially reversible PH.45, 46

f. Splenectomy
Splenectomy causes an increased risk of CTEPH and also even idiopathic pulmonary arterial hypertension.
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Systemic disorders associated with pulmonary hypertension
These disorders include sarcoidosis, histiocytosis, and
lymphangiomyomatosis.

a. Sarcoidosis

PH occurs in 5-15%.47

mediastinitis, pulmonary vasculitis, portopulmonary hypertension, and
pulmonary veno-occlusive disease.48

b. Langerhans cell histiocytosis (LCH)

PH associated with parenchymal lung disease itself related to smoking.
c. Lymphangioleiomyomatosis (LAM)

PH associated with parenchymal lung disease occurs in approximately 7%
of unselected patients with LAM.
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Metabolic disorders

a. Thyroid disease

PH associated with hypo- or hyper-thyroidism.50
b. Glycogen storage diseases

Pathogenesis of PH unknown but may include pulmonary veno-
occlusive disease. Enzyme replacement therapy seems to have
little effect, unlike Gaucher’s

disease (see below).

c. Gaucher’s disease

Approximately 30% of untreated patients with Gaucher’s disease
develop PH which is caused by a combination of factors including
plugging of the

vasculature by the abnormal macrophages, abnormal pulmonary
vascular cell proliferation, and asplenia (see above).

Treatment with enzyme replacement therapy (ERT), which is now
the dominant therapy for Gaucher’s disease, may improve the PH
However, ERT

Initiation can also unmask underlying PH.
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