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Pathogenesis? Pathology Pathophysiology/Symptoms

RISK FACTORS
Idiopathic, drugs and toxin,
CTDs, HIV, portal
| hypertension, CHD,
schistosomiasis, CHA

GENETIC PREDISPOSITION
*Mutations: BMPR2, ALK1, ENG
*Polymorphisms?

* Genetic susceptibility?

WHO-Functional Class | T m v
*
Variable/unknown

Timescale Months-years

Galie N et al. Eur Heart J 2010;31:2080-2086
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Hemodynamicka definice plicni hypertenze

L Definice

PAWP J
PAH

< 15 mmHg

el

PVR > 3
Wood units
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PAP: pulmonary arterial pressure; PAWP: pulmonary artery wedge pressure; PVR: pulmonary vascular resistance
Hoeper MM, et al. J Am Coll Cardiio/ 2013; 62:D42-50. ( ’




Plicni hypertenze -
definice a klasifikace

Journal of the American College of Cardiology
© 2013 by the American College of Cardiology Foundation ISSN 0735-1097/836.00
Published by Elsevier Inc. http://dx.doi.org/10.1016/ jacc.2013.10.029

Updated Clinical Classification of Pulmonary Hypertension

Val. 62, No. 25, Suppl D, 2013

Gerald Simonneau, MD,* Michael A. Gatzoulis, MD, PHD,f Tan Adatia, MD,t
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Definition Characteristics Clinical gr't:-ur.n:s]h
Pulmonary Mean PAP All
hypertension =25 mmHg
(PH)
Pre-capillary PH Mean PAP 1. Pulmonary arterial
=25 mmHg hypertension

PWP =15 mmHg

CO normal or

3. PH due to lung diseases
4. Chronic

reduced” thrombeoembolic PH
5. PH with unclear and/or
multifactorial
mechanisms
Post-capillary PH Mean PAP 2. PH due to left heart
=25 mmHg disease

1. Pulmonary arterial hypetension

11 Idiopathic PAH

12 Heritable PAH

12.1 BMPR2

12.2 ALK-1, ENG, SMADS, CAV1, KCNK3

12.3 Unknown

1.3 Drug and toxin induced

14 Associated with:

1.4.1 Connective tissue disease

14.2 HIV infection

14.3 Portal hypertension

1.4.4 Congenital heart diseases

14.5 Schistosomiasis
1’ Pulmonary veno-occlusive disease and/ or pulmonary capillary hemangiomatosis
1". Persistent pulmonary hypertension of the newborn (PPHN)

2. Pulmonary hypertension due to left heart disease
21 Left ventricular systolic dysfunction
22 Left ventricular diastolic dysfunction
2.3 Valvular disease
2.4 Congenital / acquired left heart inflow /outflow tract obstruction and
congenital cardiomyopathies
3. Pulmenary hypertension due to lung diseases and,/or hypoxia
31 Chronic obstructive pulmonary disease
32 Interstitial lung dsease
3.3 Other pulmonary diseases with mixed restrictive and obstructive pattem

PWP =15 mmHg

CO normal or
reduced”

TPG =12 mmHg
TPG =12 mmHg

Prevalence of PAH in the general population
15-50 cases per million (0.0015-0.0050%)

Prevalence of PAH in at risk populations
CHD: 4-15%
Systemic sclerosis: 8—10%
Portal hypertension: 0.5-10%
HIV: 0.5%
Sickle cell disease: 2%
BMPR2 mutation carriers: 20%

Passive

Reactive (out of
proporton)

34 Sleep-disordered breathing

35 Alveoclar hypoventilation disorders
3.6 Chronic exposure to high altitude
3.7 Developmental lung diseases

4. Chronic thromboembelic pulmeonary hypertension (CTEPH)

5. Pulmonary hypertension with unclear multifactorial mechanisms
51 Hematologic disorders: chronic hemolytic anemia, myeloproliferative
disorders, splenectomy
52 Systemic disorders: sarcoidosis, pulmonary histiocytosis,
lymphangicleiomyomatosis
5.3 Meta bolic disorders: glycogen storage disease, Gaucher disease, thyroidd isorders
5.4 Others tumoral obstruction, fibrosing mediastinitis, chronic renal failure,
segmental PH
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Echokardiografie - metody

- MM/2DE/RT 3DE

- CEE

. Doppler (CFM, PWD, CWD) Y ALALAL

'TWV

- Tissue Doppler imaging

- 2D/3D strain
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http://www.cardiovascularultrasound.com/content/9/1/11/figure/F3

Jakeé informace poskytuje echokardiografie?
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SCREENING A DIAGNOZA
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1. SCREENING A DIAGNOSTIKA PLICNI HYPERTENZE

Clinical suspicion

l

Echo: TR >2.8 m/s and >3 months of
therapeutic anticoagulation

}

|
! ! !

= Echokardiografie

‘ ( . T At least
‘ ; ’ ; : Negative Indeterminate tln::ltasr;ir::i::c:
‘ st defects
= = - = e ? : ‘ i l l l
u SCIntlg rafie p|IC ‘. & ¥ CTEPH CTEPH CTEPH
" T - ruled out uncertain likely

RAR®P -

Obrazky poskytnuty laskavosti doc. Jansy ~
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Echokardiografie - klicové screeningové vysetreni

[28/11/2013 14:07:23
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Morfologie a funkce prave komory

@ European Heart Journal — Cardiovascular Imaging (2015) 16, 233-271 POSITION PAPER
nnnnnnnn doi:10.1093/ehjci/jev014

SSSSSSSSS

Recommendations for Cardiac Chamber
Quantification by Echocardiography in Adults:
An Update from the American Society of
Echocardiography and the European Association
of Cardiovascular Imaging
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@ Eurpean Heart Journal — Cardiovascular Imaging (2015) 16, 233-271 POSITION PAPER

doi10.1093/ehiciljev014

Recommendations for Cardiac Chamber
Quantification by Echocardiography in Adults:
An Update from the American Society of
Echocardiography and the European Association

Rozmery DUTINY praveé komory  of Cardiovascular imaging

RV linear dimensions (inflow)’

RV areas (inflow)

Table 8 MNormal values for RV chamber size
End-diastolic area (EDA)

Parameter Mean + 5D Normal range
RV basal diameter (mm) 33+4 25-41
RV mid diameter (mm) 27+ 4 19-35
RV lengitudinal diameter (mm) 71+6 59-83
RVOT PLAX diameter (mm) 25425 20-30
RVOT proximal diameter (mm) 28435 21-35
RVOT distal diameter (mm) 224325 17-27
RV wall thickness {mm) 341 1-5
RVOT EDA (cm?)
3DE RV volumes Men 17 +35 10-24
wros v | [T—— Women 1443 8-20
- . Tricuspid vaive RV EDA indexed to BSA (cm*/m?)
4 ', ‘ Men 88 +19 5-126
\J"' 2 Women 804+1.75 45-115
v RV ESA (cm?)
‘ i Men 943 3-15
Women T4+2 3-1
RV ESA indexed to BSA (cm?/m?)
Men 47 +1.35 20-74
RVOT Distal
Women 40 +1.2 1.6—64
RV EDV indexed to BSA (mL.‘mz)
RV wall thickness Men 61+13 35-87
Women 534105 32-74
RV ESY indexed to BSA(mL;’mZ)
A EDWT = 4 oot Men 27 4 85 10-44
Women 2247 8-36
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Systolicka funkce prave komory

A. 2D strain: normalni longitudinalni deformace volné stény pravé komory v
apikalni 4dutinové (A4C) projekci

B. M-mode: tricuspid annular plane systolic excursion (amplituda pohybu
TAPSE vyjadrena v mm)

C. Tkanova Dopplerovska echokardiografie: systolicka rychlost
trikuspidalniho anulu (S;) vyjadfena v cm/s

" . INTERNT KLINIKA
KARDIOLOGIE
/ )

AKULTNT NEMOCNICE OLOMOUC



A

Echocardiographic imaging Rec

RV global function
Pulsed Doppler RIMP Doppler:

RIMP = (TCO — ET)/ET

Ah A,

oy -

hab)
q

160« 420 ms

RIMP « (1CO.€T)/ET = (620-333)/333 - 0.26
Tissue Doppler RIMP RIMP by tissue Doppler:
RIMP = (IVRT + VCT)/

T= (TCO — ET)ET

RV FAC in RV-focused apical
four-chamber view:

RVFAC (%) = 100 x (EDA
~ ESA)/EDA

FAC = (EDA-ESA)/EDA = (23.7-13.9)/23.7 = 41%

Fractional RV volume change
by3D TTE:

RV EF (%) = 100 x (EDV —
ESV)/EDV

.

RIMP (Teiindex) by pulsed ~ ® Prognostic value

Less affected by
heartrate

Less affected by
heartrate
Single-beat
recording with no
need for R-R
interval matching

Established
prognostic value
Reflects both
longitudinal and
radial components
of RV contraction
Correlates with RV
EF by CMR

Includes RV
outflow tract
contribution to
overall function
Correlates with RV
EF by CMR

Limitations

* Requires matching for R-R
intervals when
measurements are
performed on separate
recordings

Unreliable when RA
pressure is elevated

.

* Unreliable when RA
pressure is elevated

* Neglects the contribution
of RV outflow tract to
overall systolic function

 Only fair inter-observer
reproducibility

* Dependent on adequate
image quality

o Load dependency

o Requires offline analysis
and experience

* Prognostic value not
established

@ Eurapean Heart Journal — Cardiovascular Imaging (2015) 16, 233-271

doi10.1093/ehiciljev014

POSITION PAPER

Recommendations for Cardiac Chamber
Quantification by Echocardiography in Adults:
An Update from the American Society of

Echocardiography and the European Association

of Cardiovascular Imaging

Echocardiographic imaging

RV longitudinal systolic function

TAPSE

Color tissue Doppler S wave

ver

wer
1%

Recommended methods  Advantages

[ Tapse =20 mm

Tricuspid annular

longitudinal excursion by
M-mode (mm), measured
between end-diastole and
peak systole

Proper alignment of
M-mode cursor with the
direction of RV
longitudinal excursion
should be achieved from
the apical approach.

Peak systolic velocity of
tricuspid annulus by
pulsed-wave DTl(cm/sec),
obtained from the apical
approach, in the view that
achieves parallel alignment
of Doppler beam with RV
free wall longitudinal
excursion

Peak systolic velocity of
tricuspid annulus by color
DTI (cm/sec)

Peak value of 2D
longitudinal speckle
tracking derived strain,
averaged over the three
segments of the RV free
wall in RV-focused apical
four-chamber view (%)

Established
prognostic value
Validated against
radionuclide EF

Easy to perform
Reproducible
Validated against
radionuclide EF
Established
prognostic value

Sampling is
performed after
image acquisition
Allows multisite
sampling on the
same beat

Angle independent
Established
prognostic value

Limitations
* Angle dependency

* Partially representative of
RV global function*

Angle dependent

Not fully representative of
RV global function,
particularly after
thoracotomy, pulmonary
thromboendarterectomy
or heart transplantation

Angle dependent

Not fully representative of
RV global function,
particularly after
thoracotomy, pulmonary
thrombendarterectomy or
heart transplantation
Lower absolute values and
reference ranges than
pulsed DTIS’ wave
Requires offline analysis

* Vendor dependent
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Maximalni gradient regurgitace na pulmonalni chlopni (PR) predikuje stfedni tlak v plicnici (MAP) .
Endiastolicky gradient pulmonalni regurgitace predikuje diastolicky tlak v plicnici (DAP) . \

y T VO TR TR e { i
Dolni duta Zila (IVC) , jeji T Py Py e e
rozmér a stupen inspiracniho
kolapsu predikuji tlak v pravé
sini (RAP resp. CVT):
IVC <1.2 cm a kolaps 100% =
RAP 0 mmHg

C. PR Vel.--PAPm, PAPd

IVC 1.2-1.7 cm s >50%
kolapsem = RAP 0-5 mmHg

IVC >1.7 cm s >50% kolapsem
= RAP 6-10 mmHg; <50%

kolapsem = RAP 10-15 mmHg A. IVCCI--RAP Ao f g
IVC >1.7 cm s 0% kolapsem = P (.. k* - ',W"

40

B. TR Vel.--RVSE

Y

Vrcholova systolicka rychlost jetu ®= iy N OF g
trikuspidalni regurgitace (TR) | [ ' '..; D. E/E’--PCWP
predikuje systolicky tlak v plicnici ' .
(SAP):

Pomeér vrcholové systolické rychiosti-¢asného mitrainiho toku (E)/Casna diastolicka rychiost mitrainiho anulu Em
(E/Em) <8 nebo >15 presné predikuje PCWP <15 mmHg resp. >15 mm Hg.

-
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Accuracy of Doppler Echocardiography in the
Hemodynamic Assessment of Pulmonary Hypertension

Micah R. Fisher', Paul R. Forfia?!, Elzbieta Chamera?, Traci Housten-Harris', Hunter C. Champion?,
Reda E. Girgis', Mary C. Corretti2, and Paul M. Hassoun'

'Division of Pulmonary and Critical Care Medicine; “Division of Cardiology, Department of Medicine, Johns Hopkins University, Baltimore, Maryland
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Average of DE and RHC Measurement

Average of DE and RHC Measurement

Micah R. Fisher et al. Am J Respir Crit Care 2009, Med Vol 179. pp 615-621,
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European Journal of Echocardiography (2009) 10, 165-193
doi:10.1093 /ejechocard /jep007
ESC GUIDELINES

EAE/ASE RECOMMENDATIONS
ESC Guidelines for the diagnosis and treatment
Recommendations for the Evaluation of Left Ventricula of acute and chronic heart failure 2012

Diastolic Function by Echocardlography The Task Force for the Diagnosis and Treatment of Acute and
Chronic Heart Failure 2012 of the European Society of Cardiology.

Sherif F. Nagueh, MD, Chair', Christopher P. Appleton, MD', Thierry C. Gillebert, MD*, R . . . .
Paolo N. Marino, MD*, Jae K. Oh, MD', Otto A. Smiseth, MD, PhD*, Alan D. Waggoner, MHST, Developed in collaboration with the Heart Failure Association (HFA)
Frank A. Flachskampf, MD, Co-Chair*, Patricia A. Pellikka, MD', and Arturo Evangelisa, MD* of the ESC

10/04/2012 08:19:11 /10/2005 13:48:35

I

N
17y
Ten L

y [l
A‘-" B Mitral E/A
ANUALN ¢ ]
T PV P : S E/le’ > 15
— : ‘ ~ il or =
E/A <1 and E < 50 cm/s E/A21-<2,0r E/A 22, DT <150 ms Ele'<8 Ele’ 9-14 i Y Lat. Ele’ > 12

E/A <1 and E > 50 cm/s (Sep, Lat, or Av.) ; o
/ SN /\ . Av.E/e’>13

J , E/e’ (average e’) > 15
£l (33:3: : )=8 E/Np225 LA volume < 34 ml/m? LA volume 2 34 mi/m?
SID>1 S/D <1 Ar—A<0ms Ar—A230ms
At A 0TS Ar—A>30ms Valsalva AE/A < 0.5 Valsalva AE/A > 0.5
Valsalva A E/A < 0.5 Valsalva A E/A > 0.5 PAS <30 mmHg PAS >35 mmHg
PAS <30 mmHg PAS >35 mmHg IVRT/Tg . >2 IVRT/Tg, <2
IVRT/T, . >2 'VHT'I £ <2 |

Normal LAP Normal LAP TLAP Normal LAP Normal LAP TLAP
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<2,8 nebo

nemeéritelna

< 2,8 nebo Ano o '
neméritelna Stfedné vysoka
2,9-3,4 Ne

Ano

European Heart Journal Advance Access published September 15, 2015

@ European Heart Journal
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ESC/ERS GUIDELINES (@)

doi:10.1093/eurheartj/ehv317

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
P European Respiratory Society (ERS)

Endorsed by: Association for European Paediatric and Congenital
Cardiology (AEPC), International Society for Heart and Lung
Transplantation (ISHLT)

Neni nutno provadét
PLICNi HYPERTENZE NEPRAVDEPODOBNA

Rychlost trikuspidalni regurgitace < 2.8 m/s
Odhad PASP <36 mmHg

Bez pritomnosti hypertrofie, normalni morfologie a systolicka funkce pravé komory

PLICNi HYPERTENZE MOZNA

Rychlost trikuspidalni regurgitace < 2.8 m/s
Odhad PASP <36 mmHg

Suspektni hypertrofie, dilatace a/nebo systolicka dysfunkce pravé komory

PLICNi HYPERTENZE PRAVDEPODOBNA

Rychlost trikuspidalni regurgitace > 2.8 m/s
Odhad PASP >36 mmHg

Evidence/absence pfitomnosti hypertrofie, dilatace a systolické dysfunkce pravé

Tttt
-0.50

: {' oo

komory

Galie N, et al. Eur Heart J2016; 37:67-119.
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European Heart Journal Ad Access i P 15, 2015

@ European Heart Journal

0i:10.1093/eurheartj/ehv317

ESC/ERS GUIDELINES @

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)

Echokardiografické znamky naznaéujl'ci PH, které jsou pouzivany k posouzenl' pravdépodobné
pritomnosti plicni hypertenze navic k méreni rychlost| proudu krve pri nedomykavosti trojcipé chlopné

Right ventricle/
left ventricle basal
diameter ratio =1.0

Right ventricular
outflow Doppler
acceleration time
<105 msec and/or
midsystolic notching

Inferior cava diameter
=21 mm with
decreased inspiratory
collapse (<50 % with
a sniff or <20 % with
quiet inspiration)

Flattening of the
interventricular

septum (left ventricular

eccentricity index
>1.1 in systole and/or
diastole)

Early diastolic
pulmonary
regurgitation velocity
>22 misec

Right atrial area
(end-systole) >18 cm’

PA diameter =25 mm.

1 Vmax
Vmean
Pmax
Pmean 51.42 mmHg
Env.Ti 519.03 ms|
VTI 174.24 cm
HR 115.60 BPM
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Diagnosticky postup u asymptomatickych nemocnych
s RF, pripadné bez RF PH nebo CTEPH - rozdéleni
podle pravdepodobnosti pritomneé PH z
echokardiografického vysetreni

Trida Uroven
doporuceni dikazh

Echokardiograficka Bez rizikovych faktort Trida Uroven

S RF PAH nebo CTEPH

pravdépodobnost PAH nebo CTEPH doporuéeni  duikazi

Eventualni
echokardiografické sledovani

Nizka Bez dalsiho vysetreni C

Echokardiografické
sledovani doporuceno
SS — RHC by méla byt
zvazena

Echokardiografické
sledovani

Stiedni

RHC by méla byt zvazena RHC doporucena

. INTERNT KLINIKA
KARDIOLOGIE
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Diagnostika plicni hypertenze

Class®

Level®
Echocardiographic diagnosis: PH unlikely

Tricuspid regurgitation velocity <2.8 m/s, PA
systolic pressure =36 mmHg, and no
additional echocardiographic variables
suggestive of PH

Echocardiographic diagnosis: PH possible

Tricuspid regurgitation velocity <2.8 m/s, PA lla

systolic pressure =36 mmHg, but presence of

additional echocardiographic variables

suggestive of PH

Tricuspid regurgitation velocity 29-34 m/s, PA  lla
systolic pressure 37-50 mmHg with/without
additional echocardiographic variables

suggestwe Df PH

Echm:ardmgr'aphlc dlagnums FH llkel‘f

Tricuspid regurgitation velocity =3.4 m/s, PA
systolic pressure =50 mmHg, with/without
additional echocardiographic variables
suggestwe of PH

Exen:lse anpler echncardmgraphy isnot Il

recommended for screening of PH

|

Symptoms/signs/history suggestive of PH

[Non -invasive assessment compatlble with PH? ]_>

Search for
other causes and/or

causes of PHJ

erp 2 Left heart dlseasel

Hlstory, Symptoms, Signs
ECG, Chest radmgraph
TTE PFT,HRCT

re-check

v

Group 3: Lung diseases
and/or hypoxia?

[ )

Group 2 or 3: dlagnosas confirmed

]—¢

&’H proportlonat to severlty

Treat ul erlymg disease
and ch k for progression

n5|der Group 4

Segmental perfusuon defet:ts

o

Consuder
PVODIPCH

Perform RHC
(PAH probability*)

“out of propomon PH ]

Search for
other causes

mPAP > 25 mm Hg

[Consnder other uncommon causes]

— > | PWP< lSmmHg

o B

/ Specnﬂc diagnostic tests
Cllmcal s.gns HRCT, ANA \ Physical,
PVOD \ Lah«;lratory \ Schistosomiasis
PCH analysis Other group 5
Hnstory Physical,
TTE, US,
- / TEE, LFT Chronic
HIV Test CMR NG Haemolysis
Drugs / \ Porto-
Toxins Pulmonary
BMPR2,ALKI,
Endoglin (HHT)
Idiopathic or Heritable PAH ey [l S TN

ESC guidelines. Eur Heart J 2009;30:2493-2537

European

Heart Journal




Pravostranna katetrizace - test akutni vazoreaktivity

Pripravek Inicidlni Max.  Protokol
davka davka

NO inh. (ppm) 10-20

Characteristic intracardiac pressure wave forms
during passage through the heart

Jednorazova inhalace

Epoprostenol iv. 2 12 Davku zvysit kazdych 10 min 40
(ng/kg/min) o 2 ng/kg/min mmHg
Adenosin i.v. 50 350 Davku zvysit kazdé 2 min i By £ ERW
(pg/kg/min) 0 50 pg/kg/min

ESC guidelines. Eur Heart J 2009;30:2493-2537
[. INTERNI KLINIKA

Jansa P. Chronicka plicni hypertenze. Cor Vasa 2011;53(3)
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Survival rate (%)

Screening PH u pacientti se SSc

100 -
90 -
80
70 _
60 -
50
40 -
30 -
20 -
10 -

0

=

p = 0.0037

HR =4.

15

(95% CI 1.47 - 11.71)

64?/0

|

75% :
: Screened
| PAH-SSc
: (n=16)
| 31%
: 25% Routine
: . practice
: : | 17%  pAH-SSc
! | n=16
| i : |—, =
| - |

1 year 3 years 5 years 8 years

Follow-up (years)

CI: Confidence interval; HR: Hazard ratio; SSc: Systemic Sclerosis
Humbert M, et al. Arthritis Rheun 2011; 63:3522-30.
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DETECT algoritmus screeningu PH u pacientii se SSc

Step 1 Step 2

I I
Rizikové skore > 300? —— Rizikové skore > 35? —_

BEZ INDIKACE TTE BEZ INDIKACE RHC

DLCO: Diffusing capacity of the lungs for carbon monoxide; ECG: Electrocardiogram; FVC: Forced vital capacity; NT-proBNP: N-
terminal prohormone brain natriuretic peptide; RHC: Right heart catheterisation; SSc: Systemic Sclerosis; TR: Tricuspid regurgitati(’ I. INTERNT KLINIKA

Coghlan JG, et al. Ann Rheumn Dis 2014; 73:1340-9. KARDIOLOGIE

FAKULTNI NEMOCNICE OLOMOUC




PROGNOZA
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2. PROGNOSTICKE INFORMACE

Pressure
overload

_______
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~~~~~
2 ~
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Inflammation
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_______

' SN 2 Oxidative 1
________ < N, stress  /
hlbernatlesn/ ! Metabolic ™\

~~
-7

~, ,’
~~~~~~~~~~

autophagy 'remodelllng/
\\\\\ L " mitochondrial
"""" N, dysfunction /

-- -

’
~ "
~o -
~. -
---------

“Sick lung

irculation”
Naeije R, et al. Eur Respir Rev 2014; 23:476-87.
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Funkce PK

Echocardiography MRI

0 RA areal 0 RV ejection fraction®

0 RV areal [0 Right ventricular stroke
O TAPSEL? volume

[0 Teiindex3 [0 Right ventricular mass
O RV fractional area change? O Right ventricular volume!
0 Tricuspid regurgitation? RHC

O Pericardial effusion? 00 Right arterial pressure’
O IVC collapsibility2 O Cardiac index®

O SVC flow velocity pattern? Biomarkers

[0 LV eccentricity index2 O NT-proBNP®

[0 RV filling pressure® O Troponin T1O

1. Griinig E, et al. DMW 2010. 2. Ghio S, et al. Int J Cardliol 2010. 3. Tei C, et al.
J Am Soc Echocardiogr 1996. 4. Raymond RJ, et a/. JACC 2002. 5. Utsunomiya H, et al. .
J Am Soc Echocardiogr 2009. 6. van de Veerdonk M, et al. JACC2011. I INTERNI KLINIKA
7. McLaughlin WV, et al. Circulation 2002. 8. D'Alonzo GE, et al. Ann Intern Med 1991. KARDIOLOGIE

9. Nagaya N, et al. JACC 1998. 10. Torbicki A, et al. Circulation 2003. / FAKULTNT NEMOCNICE OLOMOUC




Kind T, et al. J Cardiovasc Magn Reson 2010; 12:35. T TE T
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FAKULTNI NEMOCNICE OLOMOUC




Progression of symptoms No Slow
Syncope No Occasional syncope®
WHO functional class I II III “
6MWD > 440 m 165 — 440 m

Peak VO, Peak VO, Peak VO,
Cardiopulmonary > 15 ml/min/kg 11 - 15 mi/min/kg < 11 mil/min/kg
exercise testing (> 65% pred.) (35 —-65% pred.) (< 35% pred.)
VE/VCO, slope < 36 VE/VCO, slope 36 —44.9 VE/VCO, = 45
: BNP < 50 ng/I BNP 50 - 300 ng/I BNP > 300 ng/I
NT-proBNP plasmalevels  nr.proNP < 300 ng/mi NT-proBNP 300 - 1400 ng/| NT-proBNP > 1400 ng/|

SuCEILE ) RA area < 18 cm? RA area 18 - 26 cm? RA area > 26 cm?
(R E R TR, (el No pericardial effusion 40 GO0 QDL e Pericardial effusion
imaging effusion
RAP < 8 mmHg RAP 8 - 14 mmHg RAP > 14 mmHg
Haemodynamics CI = 2.51/min/m2 CI 2.0 - 2.4 I/min/m? CI < 2.01 I/min/m?2
SvO, > 65% SvO0, 60 - 65% SvO, < 60%

agstimated 1-year mortality. POccasional syncope during brisk or heavy exercise, or occasional orthostatic syncope in an otherwise stable patient.
‘Repeated episodes of syncope, even with little or regular physical activity

= R " |. INTERNT KLINIKA
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Prognosticka
informace

Echokardiograficky parametr:

TAPSE +
RV strain +
RA area +
Perikardialni vypotek ++

Table indicates the number of studies that
have shown prognostic implications for
each variable at baseline or follow-up

+ One study

++ Two studies

. INTERNT KLINIKA
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INDIKACE TERAPEUTICKE
INTERVENCE

I INTERNT KLINIKA
KARDIOLOGIE
FAKULTNI NEMOCNICE OLOMOUC



y the Am oundation N 0735-1097/0 LE: -l Catheterization Criterion
Pericardial Disease Posltlve Negatlve

Predictlve Predictive
Sensltivity Speclificlty Accuracy Accuracy
Criterlon

Constrictive Pericarditis in the Modern Era T

Novel Criteria for Diagnosis in the Cardiac Catheterization Laboratory =S mm Hg
) ) PASP <55 mm Hg

Deepak R. Talreja, MD, FACC, Rick A. Nishimura, MD, FACC, Jae K. Oh, MD, FACC, RVEDP/RVSP =1/3

David R. Holmes, MD, FACC LVRFW =7 mm Hg

Rochester, Minnesot: Inspiratory decrease in

EXSPIRIUM —— s

ommig > INSPIRIUM

75 mmHg
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4.81 mmHg

81.1 cm
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Class?

Level ®

Mitral valve repair should be
the preferred technique when
it is expected to be durable.

Surgery is indicated in
symptomatic patients with
LVEF >30% and LVESD <55 mm.

Surgery is indicated in
asymptomatic patients with LV
dysfunction (LVESD 245 mm
and/or LVEF <60%).

European Heart Journal (2012) 33, 2451-24%6 ESC/EACTS GUIDELINES @
FuROPEAN dei:10.1093/eurheartj/ehs 109

SOUETY OF

CARTIGLOGY

Guidelines on the management of valvular heart
disease (version 2012)

The Joint Task Force on the Management of Valvular Heart Disease
of the European Society of Cardiology (ESC) and the European
Association for Cardio-Thoracic Surgery (EACTS)

Surgery should be considered
in asymptomatic patients with
preserved LV function and

new onset of atrial fibrillation

or pulmonary hypertension
(systolic pulmonary pressure
at rest >50 mmHg)A

Surgery should be considered
in asymptomatic patients with
preserved LV function, high
likelihood of durable repair,
low surgical risk and flail leaflet
and LVESD 240 mm.

Surgery should be considered
in patients with severe LV
dysfunction (LVEF <30% and/
or LVESD >55 mm) refractory
to medical therapy with high
likelihood of durable repair and
low comorbidity.

Surgery may be considered

in patients with severe LV
dysfunction (LVEF <30% and/
or LVESD >55 mm) refractory
to medical therapy with low
likelihood of durable repair
and low comorbidity.

lib

Surgery may be considered in
asymptomatic patients with
preserved LV function, high
likelihood of durable repair,
low surgical risk, and:

+ left atrial dilatation (volume
index 260 ml/m?* BSA) and

| sinus chythm or

+ pulmonary hypertension on
exercise (SPAP 260 mmHg at
exercise).

b

|

Yes
LVEF <60% or
LVESD 245 mm

LVEF >30%

Refractory to
medical therapy

New onset of AF or
SPAP >50mmHg

Yes No

=

Y
i [
Durable valve
repair is likely
and low
High likelihood of comerbidity

durable repair, low
surgical risk, and
presence of risk

factors?
i ][]
]

i

=] |
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PMC is indicated in
symptomatic patients with
favourable characteristics.?

PMC is indicated in
symptomatic patients with
contraindication or high risk
for surgery.

PMC should be considered
as initial treatment in
symptomatic patients with
unfavourable anatomy but
without unfavourable clinical
characteristics.

PMC should be considered in
asymptomatic patients without
unfavourable characteristics®
and
* high thromboembolic risk
(previous history of
embolism, dense
spontaneous contrast in
the left atrium, recent or
paroxysmal atrial fibrillation)
and/or

160, 170

European Heart Journal (2012) 33, 2451-24%
cunorcan  doirl0.109/eurheartj/ehs109

SOCIETY OF
can -

ESC/EACTS GUIDELINES @

Guidelines on the management of valvular heart
disease (version 2012)

The Joint Task Force on the Management of Valvular Heart Disease
of the European Society of Cardiology (ESC) and the European
Association for Cardio-Thoracic Surgery (EACTS)

Cl or high risk
for surgery

T
[e] ]

v

High risk of embolism or
haemodynamic decompensation

Exercise testing

Yes

-

| Symptoms | | No symptoms |

Favourable Unfavourable L
anatomical anatomical
characteristics* characteristics*

Cl to or unfavourable
characteristics
for

-

Favourable
clinical
characteristics®

[t
Unfavourable
clinical
characteristics®
Y
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1 LVOT Vmax
LYOT Vmean

LVYOT maxPG 3.36 mmHg
LVOT meanPG 1.99 mmHg
LVYOT V¥TI

LVOT Env.Ti

HR

LVSY Dopp

LVYCO Dopp

1 AV Vmax
AV Vmean
AV maxPG 132.56 mmHyg
AV meanPG 80.97 mmHyg
AV VTI
AV Env.Ti
HR
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Rosca and Luc A. Pierard
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Figure 1. Impact of exercise on systolic pulmonary arterial pressure in patients without exercise pulmonary hypertension (A) and with ~ Figure 2. Cardiac event-free survival according to the presence
exercise pulmonary hypertension (B). or absence of exercise pulmonary hypertension (PHT).
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Mitralni regurgitace

| pressure, nmHg
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Figure 2. Symptom-free survival according to resting (A) and
exercise (B) PHT.
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