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Definition Dyspnoe \/

Dyspnoe ist ein Begriff fiir die Beschreibung der subjektiven Wahrnehmung von Atembeschwerden,
die sich zusammensetzt aus qualitativ verschiedenen Empfindungen unterschiedlicher Intensitit. Die
Wahrnehmung hangt ab von Interaktionen zwischen verschiedenen physiologischen, psychologischen,
sozialen und Umgebungsfaktoren und kann zu sekundaren physiologischen Antworten und

Verhaltensdanderungen fiihren (1).

Akute Dyspnoe kann Ausdruck einer lebensbedrohlichen

Erkrankung sein und erfordert eine zeitnahe Diagnostik.

1. Parshall MB, Schwartzstein RM, Adams L, et al.: An official American Thoracic Society statement: update on the mechanisms, assessment, and management of dyspnea. Am J Respir Crit Care Med

___2012;185:435-52.
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Haufigkeit Dyspnoe -

betrifft bis zu 25 % der Patienten im ambulanten Bereich

* Notaufnahme: 7,4 % aller Patienten
* Allgemeinarztpraxis: 10 % der Patienten Luftnot beim Gehen in der Ebene, 25 % Dyspnoe bei starkerer Belastung
e Hausarzt: 1-4 % fiihrender Grudn fiir die Vorstellung

* Kardiologie FA: 15-50 %, Pneumologie FA: 60 %

* Rettungsdienst: 12 % , davon miissen 50% stationar aufgenommen werden (Krankenhausmortalitat 10 %)

Mockel M, Searle J, Muller R, et al.: Eur J Emerg Med 2013; 20: 103-8., Magnussen H. Medizinische Klinik 2005; 100 Suppl 1: 1-4., Frese T, Sobeck C, Herrmann K, Sandholzer H. J Clin Med Res
2011; 3: 239-46., Charles J, Ng A, Britt H. Aust Fam Physician 2005; 34: 520-1., Prekker ME, Feemster LLC, Hough CL, et al. Acad Emerg Med; 2014; 21: 543-50.
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breathless at rest

— breathless on excertion

311 unselected patients

HR 1.58 (1.09-2.29)
P=0.016
200 400 600 800

Time to Death (Days)

10|00 hospitalised with AHF

Shoaib A. et al, European Journal of Heart Failure (2014) 16, 1283-1291 ]
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Notaufnahme und in der hausarztlichen Praxis \/
Rettungsdienst Notaufnahme Hausarztpraxis
Herzinsuffizienz (15-16 %)| COPD (16,5 %) akute Bronchitis (24,7 %)
Pneumonie (10-18 %) Herzinsuffizienz (16,1 %) | akute Infektion des oberen
Respirationstraktes (9,7 %)
COPD (13 %) Pneumonie (8,8 %) (sggsgg)er Atemwegsinfekt
2 70

Asthma bronchiale (5-6 %)| Myokardinfarkt (5,3 %) Asthma bronchiale (5,4 %)

akutes Koronarsyndrom Vorhofflimmern/-flattern COPD (5.4 %)

(3—4 %) (4,9 %) Hilfreich far die
Differentialdiagnose
Lungenembolie (2 %) maligne Tumorerkrankung | Herzinsuffizienz (5,4 %) " Jettlcher Verauf
{3!3 ﬂf’ﬂ) * Situative Aspekte

e Ursachliche Faktoren

Bronchialkarzinom (1-2 %)| Lungenembolie (3,3 %) Hypertonie (4,3 %)

D. Berliner et al, Deutsches Arzteblatt | Jg. 113 | Heft 49 | 9. Dezember 2016
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Akute Dyspnoe — was ist zu tun
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 Vitalparameter (Puls, Blutdruck, 02-Sattigung), Atemfrequenz

* Klinische Untersuchung

Alarmzeichen

* Verwirrtheitszustinde

* (neu aufgetretene) schwere Zyanose

* Sprechdyspnoe und unzureichende Atembemiihungen
* respiratorische Erschopfung

* Dyspnoe = Angst! Emotionale Faktoren wirken aggravierend




Begleitsymptome, die in der Differenzialdiagnose richtungweisend sein

konnen*

Zusatzliche Symptome

Atemgerdusche vermindert oder fehlend

Differenzialdiagnostische Uberlegun-
gen
COPD, schweres Asthma,

(Spannungs-)Pneumothorax,
Pleuraerguss, Hadmatothorax

Odeme

( NTUKCM®
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Herzinsuffizienz

Orthopnoe

akute Herzinsuffizienz,
toxisches Lungenddem

pathologische Kreislaufsituation

Bewusstseinsstérung psychogene Hyperventilation,
zerebrale oder metabolische Stérungen,
Pneumonie

Blésse ausgepragte Anamie

Einsatz der Atemhilfsmuskulatur

Lungenversagen/ARDS, schwere COPD,
schweres Asthma

hyperton hypertensive Krise, Panikattacke,
akutes Koronarsyndrom
hypoton Herzinsuffizienz mit Vorwartsversagen,

metabolische Stérungen, septische
Zustande, Lungenarterienembolie

Giemen

(exazerbiertes) Asthma bronchiale,
COPD, ADHF, Fremdkorper

Halsvenenstauung

Pulsus paradoxus

Rechtsherzversagen, Lungenarterienem-
bolie, kardiogener Schock, Perikardtam-
ponade, exazerbiertes Asthma bronchiale

mit pulmonalen Rasselgerduschen

ADHF, ARDS

ohne auskultatorischen Lungenbefund

Perikardtamponade, Lungenarterienem-
bolie

Hamoptoe

Bronchialkarzinom, Lungenembolie,
Bronchiektasen, chronische Bronchitis,
Tuberkulose

Hyperventilation

Azidose, Sepsis, Salicylatvergiftung,
Angst, psychogen

Rasselgerdusche ADHF, ARDS, Pneumonie
Schmerzen
atemabhangig Pneumothorax, Pleuritis/Pleuropneumo-
nie, Lungenembolie
atemunabhéngig Myokardinfarkt, Aortenaneurysma,

Roembheld-Syndrom, Nieren- oder
Gallenkolik, akute Gastritis

Schwindel, Synkopen

Vitien (zum Beispiel Aortenklappensteno-
se), hypertrophe und dilatative Kardio-
myopathien, ausgepragte Anémie, Angst-
stérung, Hyperventilation

D. Berliner et al, Deutsches Arzteblatt | Jg. 113 | Heft 49 | 9. Dezember 2016
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PATIENT WITH SUSPECTED HF*
(non-acute onset)

l All absent
l : >| present \
[
ASSESSMENT OF HF PROBABILITY !
O?f:tﬁ’;_‘:':c ! NATRIURETIC PEPTIDES —
. i | unlikely:
I. Clinical history: i i No -

: 54 . pepHdesnot tolicnely i « NT-proBNP > 125 pg/mL > consider other
History of CAD (M, revascularization) done in clinical [ diagnosis
e . i , « BNP 235 pg/mL

y of arterial hypertension practice |
Exposition to cardiotoxic drug/radiation I
Use of diuretics [ Yes
Orthopnoea / paroxysmal nocturnal dyspnoea +
2. Physical examination: ECHOCARDIOGRAPHY Normal°

Rales

Bilateral ankle oedema

Heart murmur

Jugular venous dilatation

Laterally displaced/broadened apical beat
If HF confirmed (based on all available data):

determine aetiology and start appropriate treatment

3. ECG:
Any abnormality

ESC Heart Failure Guidelines 2016 l
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Behandlungs-Ziele bei Verschlechterung / Auftreten i
von akuter Herzinsuffizienz v

> Symptome (Luftnot!) und Odeme so schnell wie moglich lindern

> i.v. Therapie so kurz wie notig, Patient friihzeitig mobilisieren, Reha ?, Entlassung mit weiterem

Behandlungsplan.
» Co-Morbiditiaten behandeln

» Optimierung der langfristigen HI-Therapie vor Entlassung (ACE-I/ARNI, BB, MRA)

» Nierendysfunktion, Thromboembolie, Infektion sind die wichtigen Krankenhaus-Komplikationen

» Frihzeitige Wiederaufnahme (ca. 25%!) durch Organisation der poststaiondren Behandlung (Termin

Kardiologe / Hausarzt / Telemedizin) verhindern




prastationare Erstversorgung
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Symptome einer akut dekompensierten Herzinsuffizienz

!

Oberkérper hoch und Beine tief lagern, i.v. Verweilkanile legen

v v v v

hamodynamische Instabilitat Stauung Angst, Unruhe, Hypoxamie
(Tabelle 25, 26) (Tabelle 25, 26) schwere Dyspnoe
Hypotonie Normo-/Hypertension l l l
\ \
ggf. Inotropika, . : L - Sauerstoff;
Vasopressoren ggf. Vasodilatoren I. v. Diuretika ggf. Opioide ggf. Beatmung

v

Transfer in Notaufnahme

NVL Chronische Herzinsuffizienz Langfassung 3. Auflage, Version 1, 2019
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Rasch progrediente * Symptome: ARES
Symptome* einer Progress d. Dyspnoe (z.B. von NYHA Il zu [ GRREARE RN
Herzinsuffizienz NYHA IlIl o. NYHA IV), Leistungsminderung / /
v Miidigkeit, therapierefaktire Odeme,

Nykturie, Gewichtszunahme, Hypotonie
(RRsyst. < 90 mmHg), Hypertonie (RRsyst. >
180 mmHg)?

klin. Untersuchung /
Anamnese**

| S

* Anamnese:

Neu aufgetretene Herzrhythmusstérungen?
ICD-Schock’s? Hospitalisation? Ansteigende
BNP-Werte? Progrediente Niereninsuffizienz
| Hyperkaliamie?

Anamnese / klinische Diagnosen)

12-Kanal-EKG:
TAAIBAA bei VHF | komplexe VES | VT's?
Bradykardie/Tachykardie?

( R
Kiinische & ]
- starke Dyspnoe | Thoraxschmerz /| Synkope
- Tachypnoe (> 25 Atemziige/min.) / pulmonale Stauungszeichen / deutl. Odeme
- Blutdruck syst. < 90 mmHg oder > 180 mmHg
- Herzfrequenz > 90 bpm oder < 50 bpm
- Sauerstoffsittigung < 90%

\, J

Stationare Einweisung
Rettungsdienst / Notarzt
112
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Therapie bis Rettungsdienst / Notarzt eintrifft:

» Anlage von ein bis zwei gro3lumigen i.v.-Zugangen (z.B. griine Brauniile (G18) oder graue Brauniile (G16))
» Sauerstoffgabe bis zur Ziel-Sauerstoffsattigung > 90% / ggf. Intubation u./o. Beatmung (CPAP / BIPAP)

» strenge Indikationsstellung zur Katecholamingabe (z.B. Adrenalin 1-10 pgr. i.v.)

» ggf. Blutdrucksenkung (z.B. Nitro. 1-2 Hub (Metoprolol 2,5 mgi.v.))

» ggf. Diuretika i.v. (z.B. Furosemid 40 mgi.v.)

Atiologie / reversible Ursachen identifizieren und bis zum Eintreffen NEF / RTW bereits gezielte Therapie einleiten:

» Akutes Koronarsyndrom? Hypertensiver Notfall? Herzrhythmusstérungen (z.B. VHF o. VT)? Lungenembolie? Infektion
(z.B. Pneumonie, Endokarditis, Sepsis)? Incompliance bzgl. Fliissigkeits-/Medikamenten-Einnahme? Exazerbierte
COPD? Mechanische Ursache (Myokardruptur bei ACS/ kard. Intervention (akute Nativ- 0. Prothesen-
Klappeninsuffizienz)/ Aortendissektion)?

» Vitalzeichen Giberwachen, 12-Kanal-EKG, (Echo)




(akut-)stationare Versorgung
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Transfer in Notaufnahme

Anamnese; Labor inkl. BNP/NT-pro-BNP und Blutgasanalyse; 12-Kanal-EKG, Echokardiographie

l

Spezifische Ursache identifiziert?

(Akutes Koronarsyndrom, hypertensiver Notfall, Rhythmusstérung, akute mechanische Ursache,
Lungenembolie ...)

l ja l nein

sofortige spezifische Behandlung » weitere Differentialdiagnostik
(z. B. PCI, Bypass-Operation, * Anpassung der medikamentésen Dauertherapie
Klappenchirurgie ...) + beifehlender Stabilisierung: Prufung der Indikation fur

weiterfuhrende MalRnahmen (mechanische
Kreislaufunterstitzung, Nierenersatzverfahren)

NVL Chronische Herzinsuffizienz Langfassung 3. Auflage, Version 1, 2019
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Circulatory suppart v
I. Cardiogenic shock ! T " «pharmacolagical

» mechanical Acute Stablllzatlon

Patient with suspected AHF

1. Respiratory failure ! —  Wenthtory support

5 Y » Mechanical circulatory support: Impella/

vttt ECMO/ LVAD
* rechandcal veplation . .
» Rescue structural interventions

Immediate stabilization

GEntERa e 00 :
, ot > Pharmacological treatment: vasopressors,
Warshetia o o vasodilators, diuretics

acuce Cornmry s:mdr:r'ne

Hypartension emergency -

Artydmi » Ventilatory support: O2, invasive ventilation,

acute Mechanical cause’

Pulmonary smbofsm non-invasive ventilation, high-flow oxygen

I =

TIIEIN

o

No |/ e e

.
i

o » Renal replacement: Dialysis, Ultrafiltration
of spacific treatmant

» Specific treatment (CHAMP)

Follew detalled recommendations
n the specfic ESC Guidelings

yoeo.uddy weaj ainjieq Meay Areuljdiasipiajui

Diagnostic work-up to confirm AHF
Clinical ovaluation to selact optimal managemant

ESC Heart Failure Guidelines 2016
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Behandelbare Ursachen bei akuter Herzinsuffizienz \/

C akutes Coronarsyndrom
H Hypertensive Entgleisung / Notfall
A Arrhythmie (EKG, Device-Speicher)

M akute mechanische Ursache (Echo)

P Lungenembolie (pulmonary embolism)

Revaskularisation (PCl / Bypass)

Blutdruckeinstellung (Medikamente)

Frequenz- und Rhythmuskontrolle / Ablation bei
Vorhofflimmern / ventrikulare Tachykardie
Schrittmacher / ICD

Aortenstenose (OP / TAVI)

Mitralklappeninsuffizienz (OP / perkutanes Verfahren)
(lokale) Lyse / Antikoagulation

Bei Herzinsuffizienz (HFrEF / HFpEF) ohne eindeutige behandelbare Ursache

» Optimierung der Therapie
» Optimierung Risikofaktoren / Lebensstil
» Schulung des Patienten
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Prognose bei akuter Herzinsuffizienz — nach klinischem Phanotyp
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100% -~
0% 1 m wet-cold
Based on the findings from clinical
0% - examination at admission, patients were
retrospectively classified into four profiles
| according to the 2016 Guidelines : o —
- dry-cold — no congestion and no hypoperfusion /
(“dry-warm”),
50% - — congestion without hypoperfusion
(“wet-warm”),
40% 1 — hypoperfusion without congestion
1] 9
30% - B wet-warm ( dry co.ld ) and : / Kistmiaiel
— congestion and hypoperfusion /
20% - (“wet'COId”).
To categorize as congestion, at least one of the following clinical signs collected in CRF should be present: pulmonary rales, peripheral
10% - bilateral edema, JVD>6cm, hepatomegaly, hepato-jugular reflux. Hypoperfusion was defined by the presence of either cold extremities or
4 other peripheral hypoperfusion signs (oliguria or mental confusion).
o 4 ®dry-warm

(N=7865)

O Chioncel et al, Eur J Heart Fail. 2019 Nov;21(11):1338-1352
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Prognose bei akuter Herzinsuffizienz — nach klinischem Phanotyp
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Overall Dry and warm Wet and warm  Dryand cold  Wet and cold
P value

(N=7865) (N=785) (N=5492) (N=33) (N=1555)
In-hospital outcomes
All causes of death (%) 53 2.0 ER 0.1 12.1 <0.001

Time in hospital (days)

faants 10.7£254 8.6+179 10.6 £ 26.5 82+ 4.1 120:246  <0.001
Admitted in ICCU (%) 417 8.5 454 455 60.0 <0.001
Time in ICCU (days) A _ v
iaslS 26+4.6 2.0+44 25446 30443 32444 <0001
. 1241
. ' One year Outcomes
10 - 2.1
Dry and Wetand Dryvand  Wetand
g 3! ;;2'51 warm warm cold cold P value
( ) (N=785) (N=5492)  (N=33) (N=155%)
6 -
1-year outcomes
4 ) | year all causes of death (%) 22 12.1 2.6 280 24 <0.001
2 A - (ln-/f)ear all-causes hospitalization 16 370 156 417 17 <0001
0 T
dry-warm W L dry-cold R [-year HF-hospitalization (%) 25.6 142 263 167 294 <0.001
1-year all-causes of death and/or
HF-hospitalization (%) 447 262 447 48.1 5.1  <0.001

O Chioncel et al, Eur J Heart Fail. 2019 Nov;21(11):1338-1352
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Einteilung in 3 Typen der Herzinsuffizienz
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Type of HF HFrEF
I | Symptoms + Signs®
g 2 | LVEF <40%
&
E|? -
[+ 4
o
HFmrEF HFpEF
Symptoms * Signs’ Symptoms * Signs®
LVEF 40-49% LVEF =50%
|. Elevated levels of natriuretic peptides®; |. Elevated levels of natriuretic peptides®;
2. At least one additional criterion: 2. At |east one additional criterion:
a. relevant structural heart disease (LVH and/or LAE), a. relevant structural heart disease (LVH and/or LAE),
b. diastolic dysfunction (for details see Section 4.3.2). b. diastolic dysfunction (for details see Section 4.3.2).




Behandlung von Herzinsuffizienz mit erhaltener f\ TUKGM@
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systolischer Pumpfunktion (HFmrEF / HFpEF)

“No treatment has yet been
shown, convincingly, to reduce
morbidity or mortality in
patients with HFpEF or
HFmrEF.

However, since these patients
are often elderly and highly
symptomatic, and often have a
poor quality of life, an important
aim of therapy may be to
alleviate symptoms and
improve well-being.”

GIESSEN

Recommendations for treatment of patients with heart
failure with preserved ejection fraction and heart failure
with mid-range ejection fraction

Recommendations Class® | Level® Ref*

it is recommended to screen

patients with HFpEF or HFmrEF

for both cardiovascular and non-
cardiovascular comorbidities, which,
if present, should be treated provided
safe and effective interventions exist
to improve symptoms, well-being
and/or prognosis.

Diuretics are recommended in

congested patients with HFpEF
or HFmrEF in order to alleviate
symptoms and signs.

178,179
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Behandlung bei Herzinsuffizienz mit
erhaltener Pumpfunktion (HFpEF)

HFpEF Diagnosis according to the guidelines

(incl. stress tests in uncertain cases)

Treatment of Treatment

Symptoms of cardiomyopathies
. Treatment of Treatment of
- Congestion risk factors comorbidities - H(O)CM
- Dyspnea - Amyloidosis
- Fatigue ' - Peri/
- Tachycardia - Hypertension - Hypertension Myocarditis
- Atrial fibrillation - Diabetes - Diabetes - Storage
- Angina pectoris - Sleep_ apnea - Sleep apnea Diseases
= ~Qnesty “nasity Evidenz-basiert!
- Unfavorable - Ischemia
life style - Lung disease
Evidenz-basiert! - Renal dysfunction|
- lon deficiency

" Evidenz-basiert! -
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Patient with symptomatic* HFrEF® Bl Class r-\ ©

Class [la UNIVERSITARES
* HERZ- UND GEFASSZENTRUM
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Therapy with ACE-I* and beta-blocker
(Up-titrate to maximum tolerated evidence-based doses) V

Still symptomatic
and LVEF =35%

es |

Y

Add MR antagonist®*
(up-titrate to maximum tolerated avidence-based dose)

= -

These above treatments may be combined if indicated

-

Resistant symptoms

= [wo |

Consider digoxin or H-ISDM Mo further action required
or LVAD, or heart transplantation Consider reducing diuretic dose

(]

o

£

=

a . . No
— E Still symptomatic >
z and LVEF =35%
2 E ves |
a.
53 i ] l
a2 E Able to tolerate Sinus rhythm, Sinus rhythm,*
oy i 8 ACEI (or ARB)'« QRS duration =130 msec HR =70 bpm
&
= 3 l
[ —
-

=

L

=

L

=

o

=
L2
w
Bo
=
(=3
L=
—
[=]
w
[=
=
7
g
v
‘E-
E
]
in
oy
2
2
2
8
E=
s
—
(T

European Heart Journal June 8, 2016



Table 7.2 Evidence-based doses of disease-modifying r\ '-TJ UKGM%

drugs in key randomized trials in heart failure with UNIVERSITARES
reduced ejection fraction (or after myocardial el el

GIESSEN
infarction) \/

Starting dose (mg)| Target dose (mg)

ACE-1

CaptopriF 625 tid 50 tid

Enalapril 15 bid. 20 bid Wie Dosis auftitrieren?

Lisinoprif* 155004, 20-35 od Bei Beginn Plan entwerfen und Patienten erklaren
Ramiped A5l o » Beste Vertraglichkeit bei Steigerung alle 4 Wochen
siml i Sl = um 25% (abends vor morgens)

Beta-blockers . . . . .
Rl TR s » Bei Hypotonie priifen ob Hypertonie-Medikamente
o PRI Y eingenommen werden (z.B. Amlodipin, HCT)
Metoprolol succinate (CRIXL) | 12.5-25 od 200 od. » Diuretika vorsichtig reduzieren

Nebivolot 125 o 10 od. » E’lyte, Nierenwerte jeweils 7-10 Tage nach
ARR. Dosisanpassung prifen

Candesartan 4§ od 32 od

Valsarn 40 buidl 160 b.id

Losartan®* L0 oud. 150 o.d

MRAs

Eplerencne 25 od 50 od.

Spironolactone 25 o.d. 50 o.d <:

ARNI

Sacubitrilfvalsartan 4%/51 bid. Sr03 bid

lf-channel blocker

vabradine L bid. 7.5 bid




(N TUKCM®

ORIGINAL ARTICLE

b

\\\ P|DNEEHHF UNP:\EER'?IJ:JSEGSEFASSZENTRUM
GIESSEN
Angiotensin-Neprilysin Inhibition \/

in Acute Decompensated Heart Failure
Eric ). Velazquez, M.D., David A. Morrow, M.D., M.P.H.,
Adam D. DeVore, M.D., M.H.S., Carol |. Duffy, D.O., Andrew P. Ambrosy, M.D.,

Kevin McCague, M.A., Ricardo Rocha, M.D., and Eugene Braunwald, M.D.,
for the PIONEER-HF Investigators*

Study Design:Hospitalized with Acute Decompensated HFrEF

Stabilized

Sacubitril/Valsartan

97/103 mg twice daily*

In-hospital initiation
» cvaiuate biomarker surrogates
of efficacy (NT-proBNP)
StUdy Drug for 8 weeks » Evaluate safety and tolerability
» Explore clinical outcomes

Velazquez EJ et al Am Heart J. 2018;198:145-51
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Primary Endpoint: A NT-proBNP < PIONEERHF
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104 Change in the NT-proBNP Concentration*
§ 0 - Sacubitril/ Enalapril
D) . Valsartan (n=441)
< Enalapril (N=440)
Q- 104 NT-proBNP median 2883 2536
© (25th, 75th) pg/mL at (1610, 5403) | (1363,
2 - 20 - randomization 4917)
o
5 -30-
g
-25.3%
T . 40- ’
@)
& -50- .
o Sacubitril/Valsartar#
o -46.7%
O -60-
HR 0.71 (95% Cl 0.63, 0.81) "
P<0.001
- 70

Baseline Week 1 Week 2 Week 3 Week 4 Week5 Week 6 Week 7 Week 8

Week since Randomization

Velazquez EJ et al NEJM 2018



Exploratorischer klinischer 22 PIONEERHF ( ~TUKGMs
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kombinierter Endpunkt O

I

q

N
o
]

Composite of Death, HF rehospitalization, LVAD,
Transplant Listing 16.8%

Enalapril
HR = 0.54; 95% Cl 0.37-0.79

P =0.001, NNT=13

'_\
o
L

KM estimate of Event Rate (%)

I—9.3%
Sacubitril/Valsartan
N=440
| |
J_,’__rl_l_l_l 8 weeks FU
0 || || || || || || || ||
0 7 1 2 2 3 4 4 5
4 4 8 5 2 9 6
Days since

Randomization

Velazquez EJ et al NEJM 2018
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Schema der Dosis-Titration N R et

nach Blutdruckwerten o

b

Randomiza Week 1 Weeks 2,

tion 4,6
Dose Level 3

SBP 2> 11¢ Level 3 Dose Level 3

Dose Level 3

SBP <110 SBP 2100
SBP 2120

SBP 2100--<120
\ SBP > 117 SBP <100

SBP 2 100
SBP < 11N

SBP < 100

Dose Level Regimens:
3) Sac/val 97/103mg BID or Enalapril 10 mg BID

Velazquez EJ et al NEJM 2018



PROVE-HF: Evidence of reverse cardiac remodeling ( ~TURGMe
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Purpose: To examine the association of the change in NT-proBNP after initiation of Sacubitril/Valsartan with long-term changes in
measures of cardiac remodeling

Design: Phase IV, prospective, 52-week, open-label, single-group mechanistic study conducted in the United States

LVEF LVEDVI LVESVi
45 100
40 +9.4% 90 86.93
35 +5.2% 80 .6.65 -12.25
= 70
£ 30
. 28.2 5 60 o108
w ©
I = - -15.29
- 20 (]
£ 40
1 S
° E £ 30
10 =
> E 2
5 10
0 0
BL 6M 12M BL 6M 12M BL 12M

25% of subjects experienced an LVEF
increase of 213% at 12 months

Baseline to 12 months: all p < 0.001

Januzzi JL et al. JAMA 2019; DOI: 10.1001/jama.2019.1282
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ORIGINAL ARTICLE

Dapagliflozin in Patients with Heart Failure
and Reduced Ejection Fraction

J.J.V. McMurray, S.D. Solomon, S.E. Inzucchi, L. Keber, M.N. Kosiborod,
F.A. Martinez, P. Ponikowski, M.S. Sabatine, I.S. Anand, J. Bé&lohldvek, M. B6hm, > N =4744, NYHA lI-IV CHF, LVEF < 40%

C.-E. Chiang, V.K. Chopra, R.A. de Boer, A.S. Desai, M. Diez, ). Drozdz, A. Dukdt, . . .
J. Ge, J.G. Howlett, T. Katova, M. Kitakaze, C.E.A. Ljungman, B. Merkely, J.C. Nicolau, > Double-blind RCT, Dapagllflozm 10 mg vs.Placebo

E. O'Meara, M.C. Petrie, P.N. Vinh, M. Schou, S. Tereshchenko, S. Verma, » (diabetes & non-diabetes patients)
C. Held, D.L. DeMets, K.F. Docherty, P.S. Jhund, O. Bengtsson, M. Sjostrand,
and A.-M. Langkilde, for the DAPA-HF Trial Committees and Investigators®*

DAPA-HF Design

Trial Design SR —
I I

- Key inclusion criteria: Symptomatic HF; EF <40%; NT- : :

proBNP 2600 pg/ml (if hospitalized for HF within last 12 : Inormedconsent S —— o Py endnoints

months 2400 pg/mL,; if atrial fibrillation/flutter =900 pg/mL) - Cliicalassessment : : -k

> G - . K = . . "

* Key exclusion criteria: eGFR <30 ml/min/1.73 m?; S I \Ne2s7s  10mponcedaly - UrgomHFvist |

symptomatic hypotension or SBP <95 mmHg; type 1 assessments E A A

diabetes mellitus i i i i

- Primary endpoint: Worsening HF event or cardiovascular el WWtE IR MR Mims  Yekeals

death (worsening HF event = unplanned HF hospitalization Day -14  Day0 Day14 Day60 Day120 Every 120 days
or an urgent heart failure visit requiring intravenous therapy)

For full details see McMurray JIV et al Eur J Heart Fail. 2019;21:665-675

Dapagliflozin ist nicht zugelassen zur Behandlung von Herzinsuffizienz

NEJM 2019; DOI: 10.1056/NEJM0al1911303
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Characteristic Dapagliflozin (n=2373) Placebo (n=2371) Si=snEN
Mean age (yr) 66 67 \/
Male (%) 76 Tl
NYHA class II/III/IV (%) 68/31/1 67/32/1
Mean LVEF (%) 31 31
Median NT pro BNP (pg/ml) 1428 1446
Mean systolic BP (mmHg) 122 122
Ischaemic aetiology (%) 55 57
Mean eGFR (ml/min/1.73m?) 66 66
Prior diagnosis T2D (%) 42 42
Any baseline T2D (%)* 45 45
*includes 82 dapaglifiozin and 74 placebo patients with previously undiagnosed diabetes i.e. two HbAlc 26.5% (248 mmol/m B ase I i n e tre atm e nt
Treatment (%) Dapagliflozin Placebo
(n=2373) (n=2371)
Diuretic 93 94
ACE-inhibitor/ARB/ARNI* 94 93
ACE inhibitor 56 56
ARB 28 27
Sacubitril/valsartan 11 ify
Beta-blocker 96 96
MRA 71 71
ICD* 26 26

CRT** 8 7




Klinische Endpunkte in DAPA-HF

Placebo Dapagliflozin
A Primary Outcome B Hospitalization for Heart Failure
100 397 Hazard ratio, 0.74 (95% Cl, 0.65-0.85) 1000 3% Hazard ratio, 0.70 (95% CI, 0.59-0.83)
90 25 P<0.001 90 25
g 707 154 - g 707 g5
] ol g ¢od _ ek
3 97 1o 5 10+ e
£ 50 E 50 e
2w 8 0] "
] 0 5 0 el
= 304 D S A S — S —] = 304 [ — U —
E ] 6 9 12 15 18 21 24 E 0 3 6 9 12 15 18 21 24
S 20 o 20
104 10
0 T T T T T T T | 0+ T T T T T T 1
0 3 6 9 12 15 18 21 24 0 3 6 9 12 15 18 21 24
Months since Randomization Months since Randomization
No. at Risk No. at Risk
Placebo 2371 2258 2163 2075 1917 1478 1096 593 210 Placebo 2371 2264 2168 2082 1924 1483 1101 596 212
Dapagliflozin 2373 2305 2221 2147 2002 1560 1146 612 210 Dapaglifiozin 2373 2306 2223 2153 2007 1563 1147 613 210

(N TUKGM
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C Death from Cardiovascular Causes

100 399 Hazard ratio, 0.82 (95% Cl, 0.69-0.98)
90 25
},3 80 204
@ il
E 70 154
- 60
g 104
= 50+
£ w7
]
= 304 0 A A N SN S S E—
E 3 6 9 12 15 18 21 24
6 20
104
0 T T T T T T T |
0 3 6 9 12 15 13 21 24
Meonths since Randomization
No. at Risk
Placebo 2371 2330 2279 2230 2091 1636 1219 664 234

Dapagliflozin 2373

2339 2293 2248 2127 1664 1242 671 232

D Death from Any Cause

Cumulative Incidence (%)

No. at Risk
Placebo
Dapagliflozin

Dapagliflozin ist nicht zugelassen zur Behandlung von Herzinsuffizienz

1004 309 Hazard ratio, 0.83 (95% Cl, 0.71-0.97)
90 254
80 20
1 s -~
60| % il
104 ’_,/x
504 ™
40| X e
30 0 S S TR e e e e
0 3 e 9 12 15 18 21 24
20
7 f’ﬁj/)_—’f_}—
0 T T T T T T T 1
0 3 6 9 12 15 18 21 24
Months since Randomization
2371 2330 2279 2231 2092 1638 1221 665 235
2373 2342 2296 2251 2130 1666 1243 672 233

All patients

Type 2 diabetes at baseline™

Yes
No

No diabetes/diabetes subgroup:
Primary endpoint

Dapaglifiozin ~ Placebo HR
(n=2373) (n=2371) (95% C1)
386/2373 502/2371 —— 0.74 (0.65, 0.85)
215/1075 271/1064 —_— 0.75 (0.63, 0.90)
171/1298 231/1307 — 0.73 (0.60, 0.88)

r L L
0.5 0.8 1.0 1.25

Dapagliflozin Better Placebo Better

*Defined as history of type 2 diabetes or HbAle 26 5% at both enroliment and randomization wisits_

Prim EP: CV Death, HF Hospitalisation, Urgent HF visit

NEJM 2019; DOI: 10.1056/NEJM0al1911303




Circulation

ORIGINAL RESEARCH ARTICLE

Dapagliflozin Effects on Biomarkers, Symptoms,
and Functional Status in Patients With Heart
Failure With Reduced Ejection Fraction

The DEFINE-HF Trial

A KCCQ Overall Summary Score
—+— Placebo —+— Dapagliflozin

[+]
o

754 — — -

» N =263 patients, LVEF<40%, NYHA II-lll, eGFR >30
mL/min/1.73m2, elevate NPs, ca. 63% with diabetes

» Double-blind RCT: dapagliflozin 10 mg daily or

Adjusted Mean KCCQ Score
o) ~l
9] (=]

]

A 3.6559

A0.9725
placebo for 12 weeks. o P=05766 p=00371
Baseline Week 6 Week 12

» Dual prim. EP: (1) mean NT-proBNP and (2)
proportion of patients with >5-point increase in HF
disease-specific health status on the KCCQ, or a

C KCCQ Total Symptom Score
—+— Placebo —+— Dapagliflozin

=]
o
)

o]

>220% decrease in NT-proBNP

~
i
+

Adjusted Mean KCCQ Score
~J
fa}

A Treatment: ES) Placeb Dapaglifiozi
reatment: B3 Placebo E3 paglifiozin | p=00123
5000 - 65
60 T
40004 |- - e L e A - - e Baseline Week 6 Week 12
:‘ . . * *
£ 3000 1 E KCCQ Physical Limitation Score
g —o— Placebo —=— Dapagliflozin
o
= w 80+ o :
°§_ 2000 S ‘5‘_%50892893 A 45061
= & el b i p=0.0384
9 &
1000 - ¥
(o
| | | | | g 0
0- = !
. : ; E 651 - = et -
6 weeks 12 weeks Average 3
Adjusted Effect:  0.98 (0.85,1.13) 0.92 (0.80,1.06) 0.95 (0.84,1.08) = 60 ,
p=0.80 p=0.25 p=0.43 Baseline Week 6 Week 12

(N TUKGMe
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B KCCQ Clinical Summary Score
—— Placebo —+— Dapagliflozin

]
(=]
|

-~
%]
N

A23312

Adjusted Mean KCCQ Score
~J
(=]

\l'

651 =0.1700 _ AA45856
p=0.0074
60
Baseline Week 6 Week 12
D KCCQ Quality of Life Score
—e— Placebo —+— Dapagliflozin
v 80
S A5.3687
v p=0.0181
QO 754 — == mmmmm e e e m e m e L Lo
4 A15778
x =0.4838
& 701 I sniine A !
u |
= T
—
Best
v
- L
b=}
< 60 -
Baseline Week 6 Week 12
F KCCQ Social Limitation Score
—e— Placebo —=— Dapagliflozin
v 801
3
v
O 75+ A-1.3610 A-0.2737
g p=0.6196 p=0.9206
%70.-......-..-.......____..._.. T
] .
=
B 651 i
2
=
< 60
Baseline Week 6 Week 12

Circulation online: 16 Sep 2019; DOI10.1161/CIRCULATIONAHA.119.042929




Evaluation Mitralklappen-

Repair (Clip/Pascal)

Patient with symptomatic® HFrEF®

+

Therapy with ACE-I* and beta-blocker
(Up-titrate to maximum tolerated evidence-based doses)

Still symptomatic

Bl Class | r'\ 'TJUKGM‘%*“

Class [la UNIVERSITARES
HERZ- UND GEFASSZENTRUM

and LVEF =35%

es |

Add MR antagonist®*
(up-titrate to maximum tolerated avidence-based dose)

Y

Update ESC-HF Guidelines
2021

ARNI to replace need for hrabrad
These above treatments may be combined if indicated

-

Resistant symptoms

i [ e

=
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w
Bo
=
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L=
—
[=]
w
[=
=
7
g
v
‘E-
E
]
in
oy
2
2
2
8
E=
s
—
(T

(]

o

£

=

a . . No
— E Still symptomatic >
z and LVEF =35%
» E Yes l
I3 ! ' !
v
< &
a2 E Able to tolerate Sinus rhythm, Sinus rhythm,*
oy i 8 ACEI (or ARB)'« QRS duration =130 msec HR =70 bpm
&
= 3 l
[ —
-

=

L

=

L

=

o

sGLT2-Inh. ?

Consider digoxin or H-ISDM Mo further action required
or LVAD, or heart transplantation Consider reducing diuretic dose

European Heart Journal June 8, 2016
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Zusammenfassung \/
» 7 % der Patienten in Notaufnahmen und bis zu 60 % der Patienten beim Pneumologen geben Dyspnoe an.

» Die Diagnostik der Dyspnoe ist eine Herausforderung im klinischen Alltag

» Biomarker (Ntpro-BNP/BNP) konnen eine kardiale Ursache bei akuter Dyspnoe zuverlassig ausschlieBen (rule-out)

» Vitalparameter und EKG sind essentiell zur Erste-Einschatzung (Echokardiographie spatestens in der Notaufnahme)

Akute Herzinsuffizienz

» Initial Himodynamische / respiratorische Stabilisierung, Zeit-kritische Abklarung der Ursachen (=> CHAMP)
» Anpassung der medikamentdsen Dauertherapie (Auftitrieren, ARNI, sGLT-2 Inhibitor)

» Evaluation weiterer Verfahren (Mitralklappe, Herzrhythmus, Telemedizin)

» Patientenschulung

» Versorgung im Herzinsuffizienz-Netzwerk
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Danke!

birgit.assmus@innere.med.uni-giessen.de
Heart Failure Unit: 0641-985-42637



mailto:birgit.assmus@innere.med.uni-giessen.de

(\ TUKGNM@

UNIVERSITARES
HERZ- UND GEFASSZENTRUM
GIESSEN




ESC 2019: 2 mechanistische Studien
Sacubitril/Valsartan bel HFrEF

EVALUATE-HF
Study Design

n=465
Randomization
1:1

Open-label
treatment period

Double-blind, double-dummy
treatment period

12 weeks 12 weeks

Sac/Val

49 mg/51 mg b.i.g >2¢/Val

97 mg/103 mg b.i.d.

E Sac/Val
H 24 mg/26 mg b.ig

Sac/Val Sac/Val

Screening period 3

49 mg/51 Mg ™% 97 mg/103 mg
5 Enalapril' Enalapril . :
: 2.5mg b.i.d. BT o Enalapril 10 mg b.i.d.
>& ® o o @ 9
Day Weekl Week?2 Week Week 12 Week 14 Week 24
1 4

Purpose: To determine whether heart failure with reduced ejection
fraction treatment with Sacubitril/Valsartan improves central aortic
stiffness and cardiac remodeling compared to Enalapril

Design: Phase IV, 12-week, randomized, double-blind, active-controlled
mechanistic study conducted in the United States

(N TUKCGM®
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zur Wirkung von

PROVE-HF

Overview and Study Design

n =794

Screening periog Open-label treatment period

14 30 45 60 90 180 270 365
X X X X X X X X
t 4
Echo Echo
J\_ J
Y Y

Titration phase Follow-up phase

Purpose: To examine the association of the change in NT-proBNP after initiation of
Sacubitril/Valsartan with long-term changes in measures of cardiac remodeling

Design: Phase IV, prospective, 52-week, open-label, single-group mechanistic study
conducted in the United States

Desai AS et al. JAMA 2019; DOI: 10.1001/jama.2019.12843

Januzzi JL et al. JAMA 2019; DOI: 10.1001/jama.2019.1282
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EVALUATE-HF: 12 weeks Echo results (secondary EP)
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-

Change in cardiac structure Change in Cardiac Function
1 - +0.6 S 37 3
e o @ +1,9 %
£ o 2 1,3 g 2
gE - s +
0 J N 2.
SE 5| o X '
- £ ° 9 +0,3
o == ) ¢
“|= o _3 m = .E -
v = 07 s 0 —
-8 35 [ "
cN 4. ; 7] © -0,03 -0,003
® o o ’ ’
o o] _1 il _1 4
= 5 e £ g
5,2 : 2 = 14
5 | S — v 2 |

L | L | I & p=0.24 o L ]

p=0.02 p=0.045 p<0.001 S LVEF g p=0.86 p=0.001

LVEDVi LVESVi LAVi o 3 O 37 Mitral & velocity Mitral E/é

[cm/s]

12 weeks double-blind RCT

—

Desai AS et al. JAMA 2019; DOI: 10.1001/jama.2019.12843
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haufigste Ursache fur akute Herzinsuffizienz "

\

Acute heart failure (AHF) is the term used to
describe the rapid onset of, or change in,
symptoms and signs of HF.

m Decompensated HF
®E Pulmonary oedema

Cardiogenic shock
m Hypertensive HF

m Right heart failure

Nieminen MS et al, Eur Heart ) 2006;27, 2725-2736, EHFS 1|

» Worsening (“decompensation”) of chronic heart failure — commonly in a sub-acute or acute-on-chronic fashion. Often not
acute!

> “New onset” (de novo) heart failure — again, may not be truly “acute”. Better to describe these two groups, if admitted, as
“hospitalised heart failure”?

» Rapid onset heart failure complicating another event such as acute myocardial infarction or an arrhythmia.

»  With treatment, symptoms and signs may resolve partially or completely (patient is “compensated”).

» Many or all of these terms may be applied to the same patient at different times, depending on what stage of their iliness
they are in.
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Klinischer Phanotyp bei akuter Herzinsuffizienz \/
Clinical profile Systolic blood pressure Congestion / Hypoperfusion
2%

a &

® no congestion and no hypoperfusion
mACS-HF ®RHF ®=HT-HF ®=DHF =CS =PO = hypoperfusion without congestion

u congestion without hypoperfusion
= SBP > 140 mm Hg m SBP 110-140 mm Hg = SBP 85-110 mm Hg = SBP <85 mm Hg ] congestion and hypoperfusion

6629 AHF patients
211 cardiology centres
21 EU and mediterranean countries

Chioncel et al, Eur H Heart Fail 2017, ESC-HF LTS
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[+] CV risk (target organ [=] . GIESSEN
r A _l Behandlungs-Algorithmus \/
(o AN | "o o Typ 2 Diabetes mellitus: Therapie-naive Patienten

If HbA. above target If HbA, . above target
l |
Add Matformin PP | | cie-iral| sem2 || 120 |
. 1 if eGFR
adequate . - : = :
l l l o l VRN IS Paticnts with DM and established CVD
If HbA,. above target If HbA,. above target or other target organ damage"
| ! ! ' or three or more major risk factors®
) ﬁ:ﬂﬁs:ﬂﬁ A il il i or early onset T1DM of long duration (>20 years)
DTSGLTE}I with proven TZD | TZD or TZD .'GLF'-| R
CVD benafit : l ' l | ! Patients with DM duration =10 years without tar-
= DPP-41 if not on
GLP-1 RA it i
JAELRR If HbA, . above target get organ damage plus any other additional risk
» TZD {not in HF pat) l factor
- 50 _
Continue with additon of other agents i : s
as outined above Young patients (T1DM aged <35 years or T2DM ¢
. . L
l aged <50 years) with DM duration <10 years, ¥
A abve batgu . without other risk factors
Consider the addiion of SU OR
basal insulin:
+ Choose later genaration 5L with lower
risk of hypoglycaemia ; ; ; ; ; ; ;
e e B Proteinuria, rer?al |mpa|.rrpent Fieflned .as eGFR < 30 mL/min/1.73 m2, LV hypertrophy, or retinopathy
of hypoglycasmia C Age, hypertension, dyslipidemia, smoking, obesity

PJ Grant et al, Eur Heart J (2019) 00, 1-69; 10.1093/eurheartj/ehz486



Treatment algorithm in patients Type 2 Diabetes (T2DM) @ ESC
— drug naive patients European Society

of Cardiology

ASCVD, or high / very high

Er CV risk (target organ damage E

or multiple risk factors)?

Metformin Monatherapy
- ASCVD, or high / very high
+ CV risk (target organ damage =
‘ or multiple risk factors)?

PJ Grant et al, Eur Heart J (2019) 00, 1-69; 10.1093/eurheartj/ehz486



ASCVD, or high / very high
(=]

E]J/ CV risk (target organ damage

or multiple risk factors)*

Continue Metformin
Monotherapy

If HbA, above target If HbA,. above target

I s

If HbAc above target DPP-4i | GLP-1 RA 'Sf(zg% TZD

l l l adequate l
« Consider adding the l
other class (GLP-1 RA
- or SGLT2i) with proven If HbA, above target
CVD benefit
» DPP-4i if not on l l l l
GLP-1 RA SGLT2i | SGLT2i GLP-1 RA|SGLT2ior
« Basal insulin or or or DPP-4i l DPP-4i or
« TZD (not in HF pat) TZD TZD orTZD »GLP-I RA
- Vool
If HbA,. above target
Continue with addition of other agents
as outlined above

l

If HbA:. above target

!

Consider the addition of Sulphonylureas OR

basal insulin:

* Choose later generation SU with lower
risk of hypoglycaemia

+ Consider basal insulin with lower risk

of hypoglycaemia

T &
Behandlungs-Algorithmus K\T UKGMé

HERZ- UND GEFASSZENTRUM

Typ 2 Diabetes mellitus: m—
mit Metformin vorbehandelt

ASCVD, or high / very high
+ CV risk (target organ damage =
or multiple risk factors)*

Continue Metformin
Monotherapy

PJ Grant et al, Eur Heart J (2019) 00, 1-69; 10.1093/eurheartj/ehz486




Management of Hyperglycemia

in Type 2 Diabetes, 2018.

A Consensus Report by the
American Diabetes Association
(ADA) and the European Association
for the Study of Diabetes (EASD)

https./AAdoi.org/10.2337/dcil8-0033

GLUCOSE-LOWERING MEDICATION IN TYPE 2 DIABETES: OVERALL APPROACH

FIRST-LINE THERAPY IS METFORMIN AND CIIFPIIEIIEIISWE LIFESTYLE (INCLUDING WEIGHT MANAGEMENT AND PHYSICAL ACTIVITY)

N2

HbA, ABOVE TARGET PROCEED AS BELOW
NO

Diabetes Care Publish Ahead of Print, published online October 4, 2018

TUKGM
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MODIFY TREATMENT
REGULARLY
(3—6 MONTHS)

Consider the addition of SU* DR basal insulin:
= Choose later generation SU with lower risk of hypoglycemia

DPP-4i (if not on GLP-1 RA}
based on weight neutrality

ESTABLISHED ASCVD DR CKD i
l WITHOUT ESTABLISHED ASCVD OR CKD
ASCVD PREDOMINATES d 4 J
HF OR CKD PREDOMINATES
= = = COMPELLING NEED TO MINIMIZE WEIGHT
PREFERABLY COMPELLING NEED TO MINIMIZE HYPOGLYCEMIA GAIN OR PROMOTE WEIGHT LOSS COST IS A MAJOR ISSUE™ "
SGLT2i with evidence of reducing
SGLTZi with HF and/or CKD pregression in )
- GLP-1 RA with
GLP-1 RA proven CVD CVOTs if eGFR adequate’ DPP-4i GLP-1 RA SBLT2i TZ0 aood efficacy SELT2 sus T2
with proven benefit', | |f--------- OR =========o far weight loss®
CVD benefit' if eGFR If SGLT2i not tolerated or ‘L, ¢
adequate’ contraindicated or if eGFR less I HbA, P “.“1 i Ilhl‘ If HbA,, J *
Z _ c
than adequate®add GLP-1 RA [ above target } [ above tatget ] [ above targel ] [ above hrget [ If HbA, above target ] [ IFHBA,, abeve target
with proven CVD benefit’
J L N2 N 0 2 N
o 3 ELP—‘I RA SELTzi‘
[ If HbA,_above target ] [ If HbA,_ above target ] SGLT2¢® S6LT2¢E OR 11 GLP-1 RA with
= * = * oR OoR DPP-&i DPP-4&i SGLT2i good efficacy TZD" Sus
TID TiD OR OR for weight loss®
If further intensification is required or « Avoid TZD in the setting of HF T2D GLP-1RA
patient is now unable to tolerate . .
GLP-1 RA ndior SGLTZi, choose Choose agenls demonsirating CV safely: \If \If \If ‘4' \L '4/ \lf
agents demonstrating CV safety: « Consider adding the other class ( If HbA,_ abave target ] | If HbA,  above target ] | If HbA,  above target
. C id dding the oth L with proven CVWD benefit
“;‘[';' 1“; _: 'EELT;.]" .t‘: class - DPP-4i (not saxagliptin} in the setting 2 2 R4 2 D2
OV banefit PR of HF (if not an GLP-1 RA) [ Centinue with addition of other agents as outlined abave ] If triple therapy required or SGLT2i  Insulin therapy basal insulin with
. OPP- i not on GLP-1 RA + Basalinsulin* J andlor GLP-1 RA not tolerated ar lowest acquisition cost
T o :"" . 5L contrzindicated use regimen with OR
X ?;;?l moulin [ I HA,, above tamsl ] lowest risk of weight gain - Consider DPP-4i DR SGLT2i with
. s J PREFERABLY lowest acquisition cost'™

. Prowen CVD benefit means it has label indication of reducing CVD evenis, For GLP-1 RA strongest

evidence for liraglutide > semaglutide = exenatide extended release. For SGLT2i evidence modestly
stronger for empagliflozin = canagliflozin.

. Be aware thal SGLT2i vary by region and individual agent with regard to indicaled level of eGFR

for initiation and centinued use

. Both empagliflozin and canagliflezin have shown reduction in HF and reduction in CKD

progression in CVOTs

. Degludec or U100 glargine have demonstrated CVD safety

- Consider basal insulin with lower risk of hypoglycemia®

=

5. Low dose may be beiter tolerated though less well studied for CVD effects

4. Choose later generation SU with lower risk of hypoglycemia

7. Degludec i/ glargine U300 < glargine U100 7 detemir < NPH insulin

8. Semaglutide = liraglutide = dulaglulide = exenalide = lixisenatide

9. I no specific comerbidities li.e, no established CVD, low risk of hypoglycemiz, and lower
priorily to aveid weight gain or no weighi-related comorbidities)

10. Consider country- and region-specific cost of drugs. In some countries, TZDs relatively more
expensive and DPP-4&i relatively cheaper

If DPP-4i not tolerated or

GLP-1 RA. cautious addition of:
+ 5S¢ « TID® - Basalinsulin

contraindicated or patient already on




CHOOSING GLUCOSE-LOWERING MEDICATION IN THOSE
WITH ESTABLISHED ATHEROSCLEROTIC CARDIOVASCULAR

DISEASE (ASCVD) OR CHRONIC KIDNEY DISEASE (CKD) >
Bei
.. ‘4 =‘if| >
Use principles in Figure 1 D
REGULAR
>
Use metformin unless contraindicated or not tolerated
If not at HbA, _target: )
» Continue metformin unless contraindicated (remember to adjust dose/stop metformin with declining eGFR) Bel
« Add SGLT2i or GLP-1 RA with proven cardiovascular benefit' (see below)
If at HbA,_target: - >
= |f already on dual therapy, or multiple glucose-lowering therapies and not on an SGLT2i or GLP-1 RA, consider switching to one of these
agents with proven cardiovascular benefit’ (see below)
OR reconsider/lower individualized target and introduce SGLT2i or GLP-1 RA
OR reassess HbA, _at 3-month intervals and add SGLTZ2i or GLP-1 RA if HbA, _goes above target >
|
ASCVD predominates . “‘ >
HF or CKD predominates CI:r D
PREFERABLY
HT:;N 1T2i with SGLT2i with evidence of reducing HF and/or CKD
GLP-1 RA with proven SGLT2i wit F:uyen progression in CVOTs if eGFR adequate’
o CVD benefit', if
CVD benefit eGFR adequate? | | [~"7TTTTTTTTmTmommmmmmes OR -------—-=-——mmmmm oo
9 If SGLT2i not tolerated or contraindicated or if eGFR less
than adequate® add GLP-1 RA with proven CVD benefit'*
J ) 4 )
[ If HbA, above target ] L If HbA,_above target J
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If further intensification is required or patient is unable to tolerate
GLP-1 RA and/or SGLT2i, choose agents demonstrating CV safety:

= Consider adding the other class (GLP-1 RA or SGLTZi) with
proven CVD benefit'

«  DPP-4iif not on GLP-1 RA

«  Basal insulin®
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«  Avoid TZD in the setting of HF

Choose agents demonstrating CV safety:

«  Consider adding the other class with proven CVD benefit’

«  DPP-4i (not saxagliptin) in the setting of HF (if not on GLP-1 RA}

«  Basal insulin®
« SU7

Diabetes und arteriosklerotische Erkrankung
Chronische Nierenerkrankung

Metformin, wenn nicht kontraindiziert oder nicht vertragen
HbAlc Uber Zielbereich:

Metformin beibehalten (wenn nicht kontraindiziert, Dosis anpassen oder absetzen bei
geringer eGFR)

SGLT2-Hemmer oder GLP-1-Agonist mit belegter kardiovaskularer
Wirkung dazugeben

HbA1c im Zielbereich:

Wenn bereits 2-fach oder Mehrfachtherapie ohne SGLT2-Hemmer
oder GLP-1-Agonist, dann Switch zu einem dieser Wirkstoffe mit
belegter kardiovaskularer Wirksamkeit in Betracht ziehen

ODER ein niedrigeres individuelles HbAlc-Ziel erwagen und die
zusatzliche Therapie mit einem SGLT2-Hemmer oder GLP-1-Agonist
beginnen

ODER den HbA1c in 3-monatigen Intervallen erneut prifen und die
zusatzliche Therapie mit einem SGLT2-Hemmer oder GLP-1-Agonist
beginnen, sobald der HbAlc Uber den Zielwert steigt
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