Je stale potreba k diagnostice plicni hypertenze
invazivni hemodynamické vysetreni?
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Hemodynamicka definice plicni hypertenze

General measures
~
Treatment naive R PAH confirmed by (Table 16)
patient expert center Supportive therapy
1 » (Table 17)
CCB Therapy X Acute vasoreactivity test
(Table 18) V. ive (IPAH/HPAH/DPAH only)
L— Non-vasoreactive —l
Low or intermediate risk High risk
t_ (WHO FC lI-li)* ﬁ (WHOIC vy
Initial Initial oral Initial combination
monotherapy® combination® including i.v. PCA®
(Table 19) (Table 20) (Table 20)

PAP: pulmonary arterial pressure; PAWP: pulmonary artery wedge pressure; PVR: pulmonary vascular resistance
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Updated Clinical Classification of Pulmonary Hypertension
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b 1. Pulmonary arterial hypetension
Definition Characteristics Clinical group(s) 14 Idiopathic PAH
12 Heritable PAH
12.1 BMPR2
Pulmonary Mean PAP All 12.2 ALK-1, ENG, SMAD9, CAV1, KCNK3
hypertension =25 mmHg =
1.3 Drug and toxin induced
{PH) 14 Associated with:
1.4.1 Connective tissue disease
Pre-capillary PH Mean PAP 1. Pulmonary arterial 14.2 HIV Infection
. 14.3 Portal hypertension
=125 mmHg hypertension 14.4 Congenital heart diseases
PWP <15mmHg 3. PH due to lung diseases _14.5 Schitosomiasis
1" Pulmenary veno-occlusive disease and/or pulmonary capillary hemangiomatosis
CO normal or 4 Chronic 1". Persistent pulmonary hypertension of the newborn (PPHN)
re dLl CECF' tl"ll"DmeEﬂ"‘lbD“C F'H 2. Pulmonary hypertension due to left heart disease
21 Left ventricular systolic dysfunction
5. PH with unclear and/or 2.2 Left ventricular diastolic dysfunction
multifactorial 23 Vahular disease
2.4 Congenital / acquired left heart inflow /outflow tract obstruction and
mechanisms congenital cardiomyopathies
3. Pulmenary hyperiension due to lung diseases and,/or hypexia
Post-capillary PH Mean PAP 2. PH due to left heart 34 Chmnic ohstnuctive pulmanary disease
’ 32 Interstitial lung dsease
2 E mmHg dl sease 3.3 Other pulmonary diseases with mixed restrictive and obstructive pattem
34 Sleep-disordered breathing
e
PWP =15 mm Hg Prevalence of PAH in the general population 35 Alveolar hypoventilation disorders
CO normal or 15-50 cases per million (0.0015-0.0050%) 356 Chronic exposure to high altitude
d CF 3.7 Developmental lung diseases
reduce . . . 4. Chronic thromboembelic pulmeonary hypertension (CTEPH)
, } Prevalence of PAH in at risk populations
Passive TPG =1 2 mmHg CHD: 4-15% 5. Pulmonary hypertension with unclear multifactorial mechanisms
. ~ cmRR 51 Hematologic disorders: chronic hemolytic anemia, myeloproliferative
Reactive {D‘Ut of TPG =112 mmHg Systemic sclerosis: 8—10% disorders, splenectomy
pr‘opor'u on) Portal hypertension: 0.5-10% 52 Systemic disorders: sarcoidosis, pulmonary histiocytosis,
HIV: 0.5% lymphangicleiomyomatosis
. ) o 5.3 Meta bolic disorders: glycogen storage disease, Gaucher disease, thyroidd isorders
Sickle cell disease: 2% 5.4 Others tumoral obstruction, fibrosing mediastinitis, chronic renal failure,
BMPR2 mutation carriers: 20% segmental PH
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The Pulmonary Artery Catheter
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The NEW ENGLAND JOURNAL of MEDICINE
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Pulmonary-Artery Catheterization

Christopher R. Kelly, M.D., and LeRoy E. Rabbani, M.D.
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Pulmonary-Artery Pressure

Pulmonary-Artery Catheterization
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Mean: 1-5 mm Hg

Pressure (mm Hg)
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Systolic: 15-30 mm Hg
Diastolic: 4-12 mm Hg
Mean: 9-19 mm Hg
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0
Normal Range
Systolic: 15-30 mm Hg

Pressure (mm

Normal Range
Mean: 4-12 mm Hg

Normal
Value Equation Values

DiaStO“C: 1-7mmH g Cardiac output (liters/min) Vo 48-73
co= 2 for an
Ca-Cy average
which can be simplified to adult
VO,
CO=136xHgbx (520, 5vo:) x10
Cardiac index (liters/min/m?) o 28-42
CI="gsa
Systemic vascular resistance _ 700-1600
(dyn-sec.cm™) svn=%xso
Pulmonary vascular PA - PCWP 20-130
resistance PVR=——=——x80
(dyn-sec.cm™) <o
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Pravostranna katetrizace — ,,zlaty standard“

EXSPIRIUM

INSPIRIUM
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Echokardiografie — klicovy screeningovy nastroj

D6/04/2018 10:04:31 X 3 [268/11/2013 14:07:23

5.13 m/s|
p 105.11 mmHg
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PAH/CTEPH -
screening
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[16/09/2014 11:16:56 - 5/09/2014 11:15:28

European Heart Journal

EUROFEAN
SOCIETY OF
CARTADLOGY™

doi:10.1093/eurheartj/ebv3 17

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)

<2.8 or not
measurable
<2.8 or not
Yes
measurable
29-34 No

Yes

Not required

Right ventricle/
left ventricle basal
diameter ratio >1.0

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

Inferior cava diameter
>2| mm with
decreased inspiratory
collapse (<50 % with
a sniff or <20 % with
quiet inspiration)

Flattening of the
interventricular
septum (left ventricular
eccentricity index

>|.1 in systole and/or
diastole)

Early diastolic
pulmonary
regurgitation velocity
>2.2 m/sec

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

PA diameter >25 mm.

Intermediate
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@ European Heart Journal (2014) 35, 3033-3080 ESC GUIDELINES

aaaaaaaa doi:10.1093/eurheartj/ehu283

- y
- k 2014 ESC Guidelines on the diagnosis and
P E d g " a p rog n OStI C a management of acute pulmonary embolism

stratifikace

Echocardiographic criteria of RV dysfunction include RV
dilation and/or an increased end-diastolic RV-LV diameter
ratio (in most studies, the reported threshold value was
0.9 or 1.0); hypokinesia of the free RV wall; increased
velocity of the tricuspid regurgitation jet; or combinations
of the above.

Early mortality risk Risk parameters and scores

The Task Force for the Diagnosis and Management of Acute
Pulmonary Embolism of the European Society of Cardiology (ESC)

Suspected PE with shock or hypotension

CT angiography immediately available

Yes

No

Echocardiography
RV overload®
L l CT angiography
Yes — zvaail:ble ——  CT angiography
patient stabilized ‘
! ! !
No other test available® positive negative
or patient unstable l l
i

Search for other causes i PE=: spe:lf‘ c treatment: Search for other causes
of haemodynamic instability | "~~~ """~ L2 rimary reperfusion® of haemodynamic instabili

Shock or PESI class IV dyﬁi'lf'c‘::: ::: " Cardiac laboratory
ypotension or sPESI 2I* 5 biomarkers*
imaging test

High #)¢

()

Intermediate

Assessment optional; if assessed,

Low

both negative®




Chlopenni vady —
indikace intervence

Indications for PMC and mitral valve surgery in clinically
significant (moderate or severe) mitral stenosis (valve
area <1.5cm?)

Recommendations

PMC is indicated in symptomatic patients
without unfavourable characteristics® for
pMC 144146.148

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

Mitral valve surgery is indicated in sympto-
matic patients who are not suitable for
PMC.

PMC should be considered as initial treat-
ment in symptomatic patients with subopti-
mal anatomy but no unfavourable clinical
characteristics for PMC.*

PMC should be considered in asymptomatic
patients without unfavourable clinical and
anatomical characteristics® for PMC and:

e high thromboembolic risk (history of

systemic embolism, dense spontaneous
contrast in the LA, new-onset or parox-

ysmal atrial fibrillation), and/or
e high risk of haemodynamic decompensa-

tion (systolic pulmonary pressure
>50 mmHg at rest, need for major non-

cardiac surgery, desire for pregnancy).

v,
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@ ESC European Heart Journal (2017) 38, 2739-2791 ESC/EACTS GUIDELINES

European Society doi10,1093/eurheartj/ehx391
of Cardiology

2017 ESC/EACTS Guidelines for the
management of valvular heart disease

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

Indications for intervention in severe primary mitral
regurgitation

Recommendations

Mitral valve repair should be the preferred
technique when the results are expected to be
durable.

Surgery is indicated in symptomatic patients
with LVEF >30%,'131132

Surgery is indicated in asymptomatic patients
with LV dysfunction (LVESD >45mm"® and/or
LVEF <60%).122131

Surgery should be considered in asymptomatic
patients with preserved LV function (LVESD
<45mm and LVEF >60%) and atrial fibrillation
secondary to mitral regurgitation or pulmonary
hypertension® (systolic pulmonary pressure at
rest >50 mmHg)."*"**
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@ ESC European Heart Journal (2017) 38, 2739-2791 ESC/EACTS GUIDELINES

European Society doi:10,1093/eurheartj/ehx391
of Cardiology

2017 ESC/EACTS Guidelines for the
management of valvular heart disease

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

C) Asymptomatic patients with severe aortic stenosis (refers only to patients eligible for surgical valve replacement)

SAVR is indicated in asymptomatic patients with severe aortic stenosis and systolic LV dysfunction (LVEF <50%) not due to another cause. I

SAVR is indicated in asymptomatic patients with severe aortic stenosis and an abnormal exercise test showing symptoms on exercise clearly
related to aortic stenosis.

SAVR should be considered in asymptomatic patients with severe aortic stenosis and an abnormal exercise test showing a decrease in blood la
pressure below baseline.

SAVR should be considered in asymptomatic patients with normal ejection fraction and none of the above-mentioned exercise test abnor-

malities if the surgical risk is low and one of the following findings is present:

e Very severe aortic stenosis defined by a V2 >5.5 m/s

e Severe valve calcification and a rate of V.., progression >0.3 m/s/year

® Markedly elevated BNP levels (>threefold age- and sex-corrected normal range) confirmed by repeated measurements I
without other explanations

e Severe pulmonary hypertension (systolic pulmonary artery pressure at rest >60 mmHg confirmed by invasive measure-

ment) without other explanation.

Indications for surgery in asymptomatic aortic stenosis

y New lla C recommendation:
AV meanes 8097 vl e "l Severe pulmonary hypertension (systolic pulmonary artery pressure at rest >60 mmHg

winn sl E o : confirmed by invasive measurement) without other explanation.

HR

Indications for intervention in asymptomatic severe primary mitral regurgitation

New additional statement:

If pulmonary hypertension (SPAP >50 mmHg at rest) is the only indication for surgery,
the value should be confirmed by invasive measurement.
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Srdecni selhani —
indikace LVAD/HTXx

[10/03/2015 10:30:43

04/02/2015 12:08:48
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European Heart Journal (2016) 37, 2129-2200

doi:10.1093/eurheartj/ehw128
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ESC GUIDELINES

2016 ESC Guidelines for the diagnosis and
treatment of acute and chronic heart failure

The Task Force for the diagnosis and treatment of acute and chronic

heart failure of the European Society of Cardiology (ESC)

HTx

LVAD

Patients to | End-stage HF with severe symptoms, a poor prognosis,
consider and no remaining alternative treatment options.
Mativated, well informed, and emotionally stable.
Capable of complying with the intensive treatment
required postoperatively.
Contra- Active infection.
indications | Severe peripheral arterial or cerebrovascular disease.

Pharmacolugicallx irreversible Eulmona ry mEertension

(LVAD should be considered with a subsequent re-
evaluation to establish candidacy).

Cancer (a collaberation with oncology specialists
should ccour to stratify each patient as to their risk of
tumour recurrence).

Irreversible renal dysfunction (e.g. creatinine clearance
<30 mU/min).

Systemic disease with multi-organ involvement.

Other serious co-morbidity with poor prognosis.
Pre-transplant BMI 35 kg/im? (weight loss is
recommended to achieve a BMI <35 kg/m’),

Current alcohol ar drug abuse.

Any patient for whom social supports are deemed
insufficient to achieve compliant care in the outpatient

Patients with >1 months of severe symptoms despite optimal
medical and device therapy and more than one of the following:

LVEF <25% and, if measured, peak ¥O; <12 mLkg/min.

23 HF hospitalizations in previous 12 months without an obvious
precipitating cause.

Dependence on iv. inotropic therapy.

Progressive end-organ dysfunction (worsening remal andfor hepatic
function) due to reduced perfusion and not to inadequate ventricular filling
pressure (PCWP 220 mmHg and SBP <80-90 mmHg or Cl £2 Umin/m).

Absence of severe right ventricular dysfunction together with severe

'Lricuspia regurgitation.

setting.
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Intenzivni péce —
vedeni terapie

Diagnostické pravostranné srdecni katetrizace a hemodynamické
monitorovani pomoci plicnicového katetru se pouzivaly na pracovistich
intenzivni péce od roku 1970

Pred rozvojem echokardiografie se invazivnhi hemodynamika Siroce
uplatnovala v diferencialni diagnostice systémové hypotenze, Sokovych
stavl, srde¢niho selhani, dalSich zavaznych onemocnéni a také ve vedeni
vazoaktivni a volumoveé terapie kriticky nemocnych.

Od pocatku noveého tisicileti je v intenzivistickych kruzich patrny odklon od
rutinné provadené pravostranné srdecni katetrizace v ramci monitorace
kriticky nemocnych, a je snaha nahradit tuto metodu jinymi minimalnée
invazivnimi monitorovacimi systémy hemodynamiky (PiCCO, LiDCO), nebo
zcela neinvazivnimi napr. echokardiografickymi pristupy.

» Use of pulmonary artery catheters reported to decrease from about 6 per 1,000 to 2 per 1,000 medical admissions in
United States from 1993 to 2004 in retrospective record review of Nationwide Inpatient Sample (JAMA 2007 Jul 25;298(4):423)

» Use of pulmonary artery catheters reported to decrease from 5.4% to 3% among patients hospitalized for acute
coronary syndromes from 2000 to 2007 in retrospective review of multinational Global Registry of Acute Coronary Events
(GRACE) (Am Heart J 2009 Aug,158(2):170)
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Maximalni gradient regurgitace na pulmonalni chlopni (PR) predikuje stiedni tlak v plicnici
Endiastolicky gradient pulmonalni regurgitace predikuje diastolicky tlak v plicnici

Dolni duta Zila (IVC) , jeji
rozmér a stupen inspiracniho
kolapsu predikuiji tlak v pravé
sini :

IVC <1.2 cm a kolaps 100% =
RAP 0 mmHg

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

IVC >1.7 cm s 0% kolapsem =
RAP >15 mmHg

Vrcholova systolicka rychlost jetu

trikuspidalni regurgitace (TR) : : . D. E/E’--PCWP
predikuje systolicky tlak v plicnici = 2

Pomeér vrcholové systolické rychlosti ¢asného mitralniho toku (E)/Casna éiastoTﬁ«E] rychlost mitralniho anulu Em

(E/Em) <8 nebo >15 presné predikuje <15 mmHg resp. >15 mm Hg.
Sgg;;’a;g;l;fj;g al. Echocardiography in Heart Failure: Applications, Utility, and New Horizons. J Am Coll Cardiol ” Lékafska fakulta )
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ASE/EACVI GUIDELINES AND STANDARDS

Recommendations for the Evaluation of Left
Ventricular Diastolic Function by Echocardiography:
An Update from the American Society of
Echocardiography and the European Association
of Cardiovascular Imaging

Sherif F. Naguch, Chair, MD, FASE," Otto A. Smiseth, Co-Chair, MD, PhD,” Christopher P. Appleton, MD,
Benjamin F. Byrd, 111, MD, FASE," Hisham Dokainish, MD, FASE," Thor Edvardsen, MD, PhD,
Frank A. Flachskampf, MD, PhD, FESC,” Thierry C. Gillebert, MD, PhD, FESC,” Allan L. Klein, MD, FASE,
Partrizio Lancellotti, MD, PhD, FESC," Paolo Marino, MD, FESC,” Jac K. Oh, MD,
oner, MHS, RDCS', Houston, Texas;

Bogdan Alexandru Popescu, MD, PhD, FESC, FASE,” and Ala a
— - Oslo, No Arizon, ¢ amilton, Ontar ada; Uppsala, Sweden; Ghent and
Lizge, Belginum; Cleveland, Obio; , Italy; Rochester, Minnesota; Bucharest, Romania; and St. Louis, Missouri

(J Am Soc Echocardiogr 2016;29:277-314.)
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Odhad PAWP — LAP - LVED

10/04/2012 08:19:11

/

E/A<0.8 +E=<50cm/s

Mitral Inflow

|
E/AZ08+E > 50 cm/s

or
E/A>0.8-<2

20of30r30of3
Negative

I 3 criteria to be evaluated* I

1-Average E/e’ > 14
2-TR velocity > 2.8 m/s
3-LA Vol. index>34ml/m?

20of3o0r30f3

Positive

When only 2 criteria are available

1 positive andI 2 positive I

Normal LAP
Grade | Diastolic
Dysfunction

If Symptomatic
|
Consider CAD, or

proceed to diastolic
stress test

Cannot determine
LAP and Diastolic
Dysfunction
Grade*

T LAP

Grade Il Diastolic
Dysfunction

1 LAP
Grade Ill Diastolic
Dysfunction

Snizena EF LK

18/10/2005 13:48:35

ASE/EACVI GUIDELINES AND STANDARDS
Recommendations for the Evaluation of Left
Ventricular Diastolic Function by Echocardiography:
An Update from the American Society of
Echocardiography and the European Association
of Cardiovascular Imaging

Sherif F. Nagueh, Chair, MD, FASE,' Otto A. Smiseth, Co-Chair, MD, PhD,” Christopher . Appleton, MD,
Benjamin F. Byrd, 111, MD, FASE,' Hisham Dokainish, MD, FASE,' Thor Edvardsen, MD, PhD,
\pf, MD, PhD, FESC,” Thierry C. Gillebert, MD, PhD, FESC,” Allan L. Klein, MD, FASE,

ancellotti, MD, PhD, FESC,” Paolo Marino, MD, FESC,” Jac K. Oh,
hD, FESC, FASE MHS, RDCS

Frank A. Flachs|

dru Popescu, MD

(J Am Soc Echocardiogr 2016;29:277-314.)

1-Average Ele'> 14

2-Septal e’ velocity < 7 cm/s or
Lateral &' velocity <10 cm/s
3-TR velocity > 2.8 m/s

4-LA volume index >34ml/m?

Normal Diastolic
function

50% >50%
positive positive
Diastolic
Indeterminate Dysfunction
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Odhad tlaku v prave sini

06/04/2018 10:10:55

GUIDELINES AND STANDARDS

Guidelines for the Echocardiographic Assessment of
the Right Heart in Adults: A Report from the American

Society of Echocardiography
Endorsed by the European Association of Echocardiography, a registered
branch of the European Society of Cardiology, and the Canadian Society of
Echocardiography

Lawrence G. Rudski, MD, FASE, Chair, Wyn
RDCS, FASE,
m, MD, Eric
New York: Boston, Massachusctts; Pl

V. Lai, MD, MPH, FASE, J;

(J Am Soc Echocardiogr 2010;23:685-713.)

* IVCdiameter £2.1 cm that collapses >50% with a sniff suggests normal RA pressure of 3 mmHg

(range, 0-5 mm Hg).

* |VCdiameter 2.1 cm that collapses <50% with a sniff suggests high RA pressure of 15 mmHg

(range, 10-20 mm Hg).

* |VCdiameter and collapse do not fit this paradigm, an intermediate value of 8 mm Hg (range, 5-

10 mm Hg) may be used.
* TV E/E; >6 suggests high RA pressure

W,
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Liver
Hepatic vein

Portal vein

Inferior Vena Cava
Diameter

Inspiration collapse
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GUIDELINES AND STANDARDS

Guidelines for the Echocardiographic Assessment of
the Right Heart in Adults: A Report from the American
Society of Echocardiography
Endorsed by the European Association of Echocardiography, a registered
branch of the European Society of Cardiology, and the Canadian Society of
Echocardiography

Lawrence G. Rudski, MD, FASE, Chair, Wyman W. Lai, MD, MPH, FASE, Jonathan Afilalo, MD, Msc,

Geometrie a morfologie PK

06/04/2018 03:56:16

* Visual assessment of ventricular septal curvature looking for a D-shaped pattern in systole
and diastole should be used to help in the diagnosis of RV volume and/or pressure
overload.

* Although a D-shaped septum is not diagnostic in RV overload, with its presence,
additional emphasis should be placed on the confirmation, as well as determination, of
the etiology and severity of right-sided pressure and/or volume overload.
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GUIDELINES AND STANDARDS

Guidelines for the Echocardiographic Assessment of
the Right Heart in Adults: A Report from the American
Society of Echocardiography
Endorsed by the European Association of Echocardiography, a registered
branch of the European Society of Cardiology, and the Canadian Society of
Echocardiography

awrence G. Rudski, MD, FASE, Chair, Wyman W. Lai, MD, MPH, FASE, Jonathan Afilalo.
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, Kr

Odhad systolického tlaku v AP

06/04/2018 10:04:31 3 v 06/04/2018 09:57:17

* The normal cutoff value for invasively measured mean PA pressure is 25 mmHg. In the echolab,
SPAP is more commonly measured and reported. RVSP can be determined from peak TR jet
velocity, using Bernoulli equation and combining this value with an estimate of the RA pressure:
RVSP = 4V? + RAP.

* Incases in which RVSP is elevated, obstruction at RVOT or PV should be excluded, especially in
patients with congenital heart disease.

* Normal resting values are usually defined as a peak TR gradient of 2.8-2.9 m/s or a peak systolic
pressure of 35/36 mm Hg, assuming an RA pressure of 3-5 mm Hg. This value may increase with

age and increasing BSA.
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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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GUIDELINES AND STANDARDS

Guidelines for the Echocardiographic Assessment of
the Right Heart in Adults: A Report from the American
Society of Echocardiography
Endorsed by the European Association of Echocardiography, a registered
branch of the European Society of Cardiology, and the Canadian Society of
Echocardiography

Lawrence G. Rudski, MD, FASE, Chair, Wyman W. Lai, MD, MPH, FASE, Jonathan Afilalo, MD, Msc,

ew York,
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(J Am Soc Echocardiogr 2010;23:685-713.)

p 61.05 mmHg
Frq 10.02 kHz
[ v 164.68 cm/s
p 10.85 mmHg
Frq 4.22 kHz

* PADP can be estimated from the velocity of the end-diastolic pulmonary regurgitant jet using
the modified Bernoulli equation: [PADP = 4 (end-diastolic pulmonary regurgitant velocity)2 +
RA pressure].
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Guidelines for the Echocardiographic Assessment of
the Right Heart in Adults: A Report from the American
Society of Echocardiography
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branch of the European Society of Cardiology, and the Canadian Society of
Echocardiography
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Odhad stredniho tlaku v AP
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p| ik
2 v 390.67 cm/s|
p 61.05 mmH,
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p 10.85 mmHg|
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“0.50 : 025 0.00 101 100

e Standard formula mean PA pre

 Mean PA pressure may also be estimated by using PAT measured by pulsed Doppler of the
pulmonary artery in systole, whereby mean PAP =79 x (0.45 AT). In patients with PAT <120 ms,
the formula for mean PAP is 90 x (0.62 AT) performed better.

* The mean PA pressure can be estimated as 4 x (early PR velocity) 2+ estimated RAP.

* An additional recently described method adds estimated RA pressure to the velocity-time
integral of the TR jet to calculate a mean systolic pressure.
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Srovnani metod

Echocardiographic Estimation of Mean Pulmonary @Cmm

Artery Pressure: A Comparison of Different
Approaches to Assign the Likelihood of Pulmonary
Hypertension

Kristian Hellenkamp, MD, Bernhard Unsold, M D, Sitali Mushemi-Blake, PhD, Ajay M. Shah, MD,
Tim Friede, PhD, Msc, Gerd Hasenfuff; MD, and Tim Seidler, MD, Gottingen and Regensburvg, Germany; and

London, United Kingdom

J Am Soc Echocardiogr 2018;31:89-98

Method

Publication

Number of patients
included in this study (n)

Maximal time frame
between RHC and echocardiography

Study design

Formula/abbreviation

Methods for estimating PAPm
TR-derived methods

RA-RV mean gradient (TR
Pmean) + RAP” (obtained by
tracing the TR time-velocity
integral added to the
estimated RAP)

Empirical; using PAPsys

PAT-derived method
Empirical; using PAT

Other echocardiographic parameters
that may correlate with invasive
PAPmM

RA-RV maximal velocity (TR Vmax)
(obtained by tracing the TR time-
velocity integral without addition
of RAP)

RA-RV maximal gradient (TR Pmax)
added to estimated RAP

Aduen et al*

Er et al

Chemla et al®"
Steckelberg et al®*

Amsallem et a/'®T

Friedberg et al®
Syyed et al”

Dabestani et al'’

ESC’

Rudski et al®

102

164

31

307 (RHC), 109
(echocardiography)

307

17

65

39

No study specified
within the guideline

No study specified

Simultaneously

Within 120 min

+

Within 1 mo

Within 5 d
Within 30 d
#

Within 6 d

Prospective

Prospective

Prospective
Retrospective

Retrospective

Retrospective
Retrospective

Not specified,

PAPm = TR Pmean + RAP

PAPm = 0.61 x PAPsys + 2
PAPm = 0.61 x PAPsys + 1.95

PAPm = 0.60 x PAPsys + 2.1
PAPm = 0.69 x PAPsys — 0.22
PAPm = 0.65 x PAPsys + 0.55

PAT =120 msec:

PAPmM =79 — (0.45 x PAT)
PAT <120 msec:
PAPmM =90 — (0.62 x PAT)

TR Vmax

PAPsys = TR Pmax + RAP

PAT (without empirical calculation ~ Dabestani et al'’ 39 Within 6 d Prospective PAT
of PAPm) Granstametal'® 29 Within 2 d Retrospective
Yared et al'* 371 -8 Retrospective and
prospective (n = 100)
Kitabatake etal'> 33 Within 1 wk Not specified, probably
prospective
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Echocardiographic Estimation of Mean Pulmonary @Cmm
Artery Pressure: A Comparison of Different
Approaches to Assign the Likelihood of Pulmonary
Hypertension

Krisdan Hellenkamp, MD, Bernhard Unsold, MD, Sitali Mushemi-Blake, PhD, Ajay M. Shah, MD,
Tim Friede, PhD, Msc, Gerd Hasenfufl, MD, and Tim Seidler, MD, Gottingen and Regensbury, Germany; and
London, United Kingdom
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Echocardiographic Estimation of Mean Pulmonary @Cmm
Artery Pressure: A Comparison of Different
Approaches to Assign the Likelihood of Pulmonary
Hypertension

Krisdan Hellenkamp, MD, Bernhard Unsold, MD, Sitali Mushemi-Blake, PhD, Ajay M. Shah, MD,
Tim Friede, PhD, Msc, Gerd Hasenfufl, MD, and Tim Seidler, MD, Gottingen and Regensbury, Germany; and
London, United Kingdom
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Echocardiographic Estimation of Mean Pulmonary @Cmm
Artery Pressure: A Comparison of Different
Approaches to Assign the Likelihood of Pulmonary
Hypertension
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Zavery

Echokardiograficky stanovené odhady tlakovych pomérl v
plicnici/LAP jsou standardem screeningovych aktivit
PAH/CTEPH, prognosticke stratifikace PE, diagnostického
algoritmu srdecniho selhani a indikacnich uvah u chlopennich
vad

Klicove je kvalitativni stanoveni pravdepodobnosti PH a jeji
etiologie (prekapilarni vs. postkapilarni)

Kvantitativni a tedy specifickou lécbu PAH indikujici méreni
tlak{l by mélo byt provedeno na zakladé precizné provedeni
invazivniho hemodynamického vysetreni, kterée je ,zlatym
standardem®...

...[ presto, Ze v akutni mediciné je plicnicovy katetr je (témer) zcela opusten.
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