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Definice srdecniho selhani dle ESC 2016

Srdecni selhani je klinicky syndrom

soubor symptomu (pfriznakut) a klinickych znamek, v dusledku
strukturalnich/funkénich abnormalit srdce a cév, které vedou k snizenému
srde¢nimu vydeji nebo zvySenym nitrosrdec¢nim tlakim v klidu nebo pfi
zatézi

Dg stoji na A) priznacich
B) klinickych znamkach
C) néjakeé evidenci o dysfunkci srdce
shizena EF — HFrEF

nebo
T LAVI, LVmass, BNP, E/E", | e" — HFpEF

A-C musi platit Ponikowski P, EHJ 2016



Jak diagnostikovat HFpEF dle ESC 2016 ?

The ESC algorithm for
diagnosis of HFpEF

Symptoms and signs for HF
and
EF = 50%

|

NT-proBNP 2 125 pg/ml
or
BNP 2 35 pg/ml

No l Yes

LA volume index > 34ml/m?2
or
LVMI = 115g/m2(m); = 95g/m2(f)
or
Av. E/le’ 213 and Av. e’ < 9cm/s

l No l Yes
v

| No HF | | HFpEF |

srovnani s invazivni zatézovou
hemodynamikou:

senzitivita jen 60%!!

Obokata...Borlaug
Circulation 2017



Problemy s diagnostickymi kriterii HFpEF

patofyziologie: homogenni

mechanismus: | kontraktilita LK

role komorbidit: omezena

typ dg postupu:  afirmacni

(pfitomnost | EF = pfitomnost nemoci)

vyrazné heterogenni

| diastol. funkce, 1 tuhost céy,
dysfunkce levé sin&, chron. inkompetence
plicni vaskularni nemoc, dysfunkce pravé komory

vyznamna

vyluCovaci

(rule-out)



Edema

Lisi se HFpEF a HFrEF

u y

klinickymi znamkami a pziznaky ?
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Identicka distribuce MLHFQ mezi HFrEF a HFpEF

Lewis EF, Eur J Heart Fail 2007, 9: 83-91

Klinické projevy ChSS jsou u HFpEF a HFrEF velmi podobné

Problém s dg je v kritériu o evidenci o dysfunkci srdce



Evidence o dysfunkci srdce u HFpEF:
pomuzou diastologické parametry ?

stupné diastolické dysfunkce (DD) LK

DD v obecné populaci bez srde€niho selhani (Olmsted county, MN)

Lehka DD Stfredni+tézka DD
Cely soubor (n=1991) 20.6 % 6.8 %
vék>65 +Hy + ICHS (n=396) 47.6 % 16.5 %
DD bez srde¢niho selhani je ¢asta (~ 10x ¢astéjsi nez srd.selhani) Redfield MM, JAMA 2003

a neni specificka pro srdec¢ni selhani

Diagn6zu HFpEF nelze postavit jen na echo nalezu DD

nejvyssi sensitivitu z parametri DD maji E/e’a e’, ale v kombinaci s klin. informacemi



Evidence o dysfunkci srdce u HFpEF:
pomuzou natriuretické peptidy ?

Akutni HFpEF (BNP trial) 1000 | Vedm=

34 pg/ml
1586 pacientt s akutni dugnosti 500 { ~“TPEm

452 HF pacientti, 36% s HFpEF 900 L e [
J_ Median=

- f
: &\E i"llzdf;nﬂ 821 pg/ml
x\\l\\

Non-CHF | Non-Systolic Systolic
n = 844 n=165 n=287

Meisel AS, JACC 2003; 41:2010-7
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BNP je nizSi u HFpEF nez u HFrEF, ale ma diskriminaéni hodnotu
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Chronické HFpEF vs. obecna populace
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u ambulantnich ,,éasnych”“ HFpEF to neplati
McKie, JACC 2010; 55: 2140-7

Obokata M, Circ 2017



Invazivni hemodynamika zpresnuje diagnostiku HFpEF

55 starSich osob s dusnosti nejas. etiologie a intoleranci zatéze, EF LK>50%
s norm. klidovou hemodynamikou a normalni hladinou BNP — ,,éasné*“ HFpEF
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NCD: nekardialni du$nost

-P-katetrizace (se zatézi) zpresni diagnostiku HFpEF, zlaty dg. standard

- Duilezité pri posuzovani nejasnych stavu €i diff. dg. plicni hypertenze

Borlaug B at al. Circ Heart Fail., 2010; 3: 588-95



Diff dg plicni hypertenze: PAH nebo PH-HFpEF ?

pravostranna katetrizace
&~ D PAWP < 15 mmHg

PAWP > 15 mmHg PVR >3 w.u.

Pfitomny markery a rizikové faktory HFpEF ?
- zvySeny objem levé siné > LAVI 40 ml/m2
-E/IE"™> 15

- vék > 65 let

- arterialni hypertenze, fibrilace sini,

- diabetes, obezita

- symptomaticka odpovéd na diuretickou IéCbu
- anamneéza plicni kongesce na rtg plic

HFpEF

+
“reaktivni“ PH, je-li PVR>3

\

Zatéz Ci
volumexpanze
PAH

zvySeny PAWP

> 18 mmHg volumexpanze 4 ’
> 25 mmHg zatéz normalnl PAWP

podle Hoeper MM et al. JACC 2009;54: S85-96




PH 1 nebo 2 typu? Dynamicke testy
akutni volumexpanze

222 pacientu s RHC, zatézovy test: infuze 7 ml/lkg FR béhem 5-10 min
Vzestup PAWP 2 18 mmHg po infusi = postkapilarni PH
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Volumexpanze je bezpecCna
D’Alto M, Chest 2017, 151: 119-126



Dynamické hemodynamické vysetreni

volumexpanze

7 ml/kg do CZK / 5 min
bezpecné (pfi PAWP < 20 mmHg)

Fujimoto N, Circ 2013; 127:55-62
Robbins IM, Circ HF 2014, 7: 116-22

horizontalni ergometr
20W / 10W stupen a 3 min

Borlaug BA, Circ HF, 2010; 3: 588-95

zatéz poskytuje lepSi diskriminaci nez volumexpanze
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Andersen, Melenovsky, Borlaug: Circ HF 2014



Diag algoritmy HFpEF vs invazivni hemodynamika

Masaru Obokata, MD, PhD

Role of Diastolic Stress Testing in the Borvan . Kane, MD. FhD

Evaluation for Heart Failure With Preserved ikl Circulation. 2017;135:825-838. DOI: 10.1161/CIRCULATIONAHA.116.024822
Ejection Fraction i

A Simultaneous Invasive-Echocardiographic Study Barry A Borlaug, MO

50 pacientt s invazivni dg HFpEF (PAPW > 15 mmHg, nebo 25mmHg pfi zatézi), 18% mélo NTproBNP < 125 pm/mg

24 kontrol s nekardialni pfi€inou dusnosti

Simultanni invazivni zatézova hemodynamika a echokardiografie — porovnani rliznych dg algoritmd proti zlatému standartu

HFpEF Non-Cardiac Dyspnea
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Rest Rest Rest Rest Rest Rest Rest Rest Rest Rest Rest Rest
ASE/EACVI ESC ESC ESC Cath Cath ASE/EACVI ESC ESC ESC Cath Cath
- - + 0 + +
Exercise Ex E/e’ Exercise Exercise Ex E/e’ Exercise
Echo alone Cath Echo alone Cath

Post-Test Diagnosis of HFpEF:
Il Positive Negative [l Indeterminate

neinvazivni algoritmy jsou malo senzitivni
Pridani E/e” (sept+lat>15 or sept>14) pfi 20W (5 min) k ESC zvysi senzitivitu



Role of Diastolic Stress Testing in the
Evaluation for Heart Failure With Preserved

Ejection Fraction

A Simultaneous Invasive-Echocardiographic Study

Patient with Suspected HFpEF

1

p

-

Assessment of Pretest Probability

Clinical history: older age, typical comorbidities (e.g. obesity, HTN, DM),

HF specific symptoms like orthopnea or PND,
Physical examination: edema, jugular venous distension, gallop, rales

NP levels: {NT-proBNP or 1BNP
Chest x-ray, ECG: pulmonary congestion, LVH, atrial fibrillation
Rest Echocardiography: 1 LA volume, 1 LV mass, t E/e’, 1 TR velocity

4

1 Very low or very high pretest probability

Probable diagnosis made,
Further Testing usually unnecessary

Circulation. 2017;135:825-838. DOI: 10.1161/CIRCULATIONAHA.116.024822



F2

Pripravovany konsensus ESC

Heart Failure Associatio

The PEF2 Approach for the Diagnosis of HFpEF

Initial Workup
(P Step: Pretest Assessment)

Diagnostic Workup

. Symptoms and/or Signs of HF

Comorbilities
. Ergometry or Cardiopulmonary Exercise Testing
.ECG

. Standard Echocardiography
. Natriuretic Peptides

. Comprehensive Echocardiography

(E Step: Echocardiographic and Natriuretic Peptide Score) . Natriuretic Peptides

Advanced Workup

Exercise Stress Echocardiography (Diastolic Stress Test)

(F Step: Further Advanced Workup in Case of Uncertainty) - Invasive Hemodynamics Measurements

Etiological Workup
(F2 Step: Find the Etiology)

Ergometry
. Cardiovascular Magnetic Resonance
. Cardiac or Non-Cardiac Biopsies
. Scintigraphy
. Gen Tests
. Specific Laboratory Tests

n pro dg HFpEF

Postaveny na konceptu pre-test probability
Pravdépodobnostni skore
(aka Duke kriteria pro IE)

Diastolicky stress test (echo €i invazivni)
v nejasnych pfipadech

Patrani po etiologii (MR, scinti)

HFpEF workup

Functional

septal e’ < 7cm/s or
lateral e’ < 10cm/s
or
Average Efe’ 2 15

Average Efe’ 9 - 14
or
TR velocity > 2.8 m/s
or
GLS < 16%

Major Criteria: 2 points

Minor Criteria: 1 point

Morphological Biomarker (SR) Biomarker (AF)

LAVI > 34 ml/m?
or
LVMI 2 149/122 g/m? (m/w) or or

and RWT > 0.42 BNP > 80 pg/ml BNP > 240 pg/ml

NT-proBNP > 220 pg/ml NT-proBNP > 660 pg/ml

LAVI 29-34 ml/m?

or - - o -
LYMI > 115/95 g/ (m/w) NT-proBNP 125-220 pg/ml ||NT-proBNP 365-660 pg/ml
or or or
RWT > 0.42
or BNP 35-80 pg/ml

LV wall thickness = 12 mm

BNP 105-240 pg/ml

2 5 points: HFpEF
2-4 points: Diastolic Stress Test or Invasive Hemodynamic Measurements

....in preparation, 2018




Za co lze HFpEF zameénit ?
TTR amyloidéza

Az 15 % HFpEF muze byt ve skute€nosti vyvolana akumulaci thransthyretinu (TTR)

StarsSi muii, tézka ,,hypertrofie“ Technetium pyrofophosphate

7 Y £ ° (Tc DPP) accumulation in
Anamnéza postizeni karpanich tunelu cardiac TTR amyloidosis
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TTR amyloidéza
Popeye sign — priznak Pepka namornika

Figure. Examples of Ruptured Biceps Tendon in 2 Patients With Biopsy-Proven ATTRwt Cardiac Amyloidosis

Patient 2

RESEARCHLETTER

Association Between Ruptured Distal Biceps Tendon
and Wild-Type Transthyretin Cardiac Amyloidosis

Wild-type transthyretin amyloidosis (ATTRwt) is increas- PO p eye = Pep ek n a’ m oi‘n Ilk

ingly recognized as an important cause of heart failure with
o R B TN
N\ e
\ 4

preserved ejection fraction (HFpEF), affecting 13% in a con-
secutive series of cardiology and internal medicine patients ad-
mitted to a university hospital.! However, the diagnosis is of-
ten not considered due to the perceived rarity of the disease.
Although the primary manifestation of ATTRwt is cardiac, ap-
proximately 50% of patients have a history of carpal tunnel
syndrome,? with amyloid deposits in the flexor tenosynovium.?

Spontaneous rupture of the distal biceps tendon (RBT) is
uncommon, with an estimated prevalence of less than 1 per
1000 persons aged 56 to 74 years.® We observed RBT in sev-
eral patients with ATTRwt cardiomyopathy, and performed a
cross-sectional study to further evaluate.

Geller HI, JAMA 2017: 318: 962-3



Za co lze HFpEF zameénit ?
Srde€ni selhani s vysokym vydejem

High-Output Heart Failure

A 15-Year Experience

Yogesh N.V. Reddy, MD, Vojtech Melenovsky, MD, PuD, Margaret M. Redfield, MD,
Rick A. Nishimura, MD, Barry A. Borlaug, MD

HOHF: znamky ChSS, norm. EF, cardiac index = 4 I/min/m?
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Vysoky Cl je stejné Spatny jako nizky CI

Neékteré etiologie HO HF jsou léCitelné
(uzaveér zkratu, chemo, bariatrie...)

(J Am Coll Cardiol 2016;68:473-82)



Za co lze HFpEF zameénit ?

chlopenni vada (podhodnocena MiR, AoR)
difusni ICHS (ekvivalenty AP)
konstriktivni perikarditida
restriktivni a infiltrativni poruchy myokardu, HCM
plicni arterialni hypertenze (PAH)
chron. trombembolicka nemoc (CTEPH)
SS s vysokym minutovym vydejem (thyreotoxikéza, anemie)
hypervolémie (renalni selhani)
tézka parox. hypertenze (stenoza renalni tepny. feochromocytom)

U 78-leté pani Vomackové s BMI=34, s anamnézou dusnosti NYHA III
s anamn. Hy, DM, FiS, s EF 50% a LAVI 70 ml/m-.....

jde na 99,9% o HFpEF

u osob s vysokou pretest-probabilitou neni nutné patrat dal



Zavery

- HFpEF pfibyva...

- Echokardiograficky nalez tézkeé diastolické dysfunkce # HFpEF

- Diagnd6za neni obtizna u typické prezentace a rizik. faktoru...

- Normalni hodnoty BNP Ci norm. plnici tlaky nevyluCuji ,Casné” HFpEF
(zvlasté pri terapii diuretiky)

- Zlaty standard: hemodynamické vySetreni (se zatézi)
pfi nejasnych stavech a pfi diff dg plicni hypertenze

|ze objednat na (centrum PAH IKEM)

- U atypické prezentace (mladsSi osoby, muzi, bez rizik. faktord, norm. LAVI)
mysli na moznosti jiné dg nez HFpEF


http://www.pah.cz/
http://www.pah.cz/

dekuji za pozornost

vojtech.melenovsky@ikem.cz



Pacientu s HFpEF pribyva

Get with the guidlines-HF registry

n =110 621 pacient(, 275 US nemocnic
prospektivni registr, jasné a fixni definice, spolehliva data

m EF 250% " 40< EF <50% mEF <40%

2005 2006 2007 2008 2009 2010
Pireng <0.0001

HFpEF bude v brzké budoucnosti prestavovat dominantni formu HF

Nutnost presné diagnostiky Steinberg BA, Circulation 2012; 126:65-7



