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Langtidsbehandling

Beta-blockerare

Renin-angiotensin-aldosteron-hammare
> ACE-hammare

> Angiotensinreceptor-blockerare (ARB)
> Mineralreceptor-blockerare (MRA)

Neprilysinhammare (ARNI)
Sinusnod-hammare
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Hjartsviktens onda cirkeln

Myokard-
Energiférbrukning ” funktion
A Substratsvalt /
Celldod Afterload Hjartminutvolym
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A Hjartfrekvens \fisokonstriktion 5 i
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Myokardhypertrofi
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ACEh* och Beta-blockerare

Kvarstaende symtom + EF < 35 %

Lagg till MRA

Kvarstaende symtom + EF < 35 %

Sinusrytm QRS > 130 ms Sinusrytm HF > 70

T3l ACEh/ARB

Ersatt ACEh/ARB med Ivabradin
A\

Resistenta symtom

Folj upp

Overvig
Ev. reducera diuretika

digoxin, nitrater
LVAD, transplantation
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Regionala Medicinska Riktlinjer

REGIONAL MEDICINSK RIKTLINJE - LAKEMEDEL YEY isvn

GOTALANDSREGIONEN

Behandling av hjartsvikt med Y
nedsatt systolisk funktion

Faststalld mars 2017 av Lakemedelskommittén i Vdstra Gotalandsregionen. Giltiga till mars 2019.

Huvudbudskap Hjartsvikt-klassificering

© 1:a hand Alla patienter med hjartsvikt Hjartsvikt klassificeras idag avseende grad av pumpférmaga i vanster kammare.
och sankt ejektionsfraktion bor ges Hjartsvikt med nedsatt systolisk funktion, EF <40% (Heart Failure with reduced Ejection
ACE-hammare (Lex. enalapril) och Fraction = HFrEF), beskrivs | dessa riktlinjer.
betablockerare (t.ex. bisoprolol). ARB Hjdrtsvikt med bevarad systolisk funktion, EF 250% (Heart Failure with preserved Ejection
(tex. kandesartan) ges vid intolerans Fraction = HFpEF), har betydligt svagare dokumentation och riktlinjer f6r behandling.

mot ACE-hammare.

© 2:a hand Om patienten har kvar- Bakgrund Vid ACE-hammarhosta rekommenderas byte
stiende hisrisvikissymtom trots Hijartsvikt ar ett stort samhalisproblem med till ARB. Okning av kreatinin med 30-50%
I ym stora kostnader och drabbar ca 10% av dagens av utgangsvardet kan i allmanhet accepteras,

ACE-hammare (eller ARB) och beta-
Harkad b MRA it v enlerennn)
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80-dringar. En 6kande frekvens ses bland yngre maximalt till 250 pmol/L (eller eGFR 25 mL/

5
Terapialternativ vid hjartsvikt
Lakemedel Mortalitet Morbiditet ~ Symtom
R-blockerare + + +
ACE-hammare + + +
ARB + + +
MRA + + +
ARNI + + +
Ivabradin - + +
l.v. jarn - + +
Digitalis - + +
Diuretika +
Nitropreparat (+) +
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REGIONAL MEDICINSK RIKTLINJE - LAKEMEDEL

GOTALANDSREGIONEN

YEY visira
v

Behandling av hjartsvikt med

bevarad systolisk funktion (HFpEF)

lid oktober 2020 av Lakemedelskommittén i Vistra G gionen. Giltig till oktober 2022.
Bakgrund Diagnostiska kriterier vid olika former av hjartsvikt
Hjartsvikt ar ett kliniskt syndrom av heterogen
natur med en mangfald av etiologier och HFrEF HFmrEF HFpEF
varierande symtombild. Den typ av hjartsvikt Symtom = tecken* Symtom & tecken*® Symtom = tecken*®
som ar mest kand och dokumenterad ar EF <40% EF 40-49% EF 250%

hjartsvikt med sankt (reducerad) pumpformaga

(ejektionsfraktion = EF, <40%), benamnd Se RMR Hjartsvikt med

Forhojt BNP/NT-proBNP** Forhojt BNP/NT-proBNP**

HFrEF (Heart Failure with reduced Ejection nedsatt systolisk funktion Ett av nedanstaende: Ett av nedanstaende:

Fraction). Det ar ocks4 vid detta tillstind som (HFrEF) = Vansterkammarhypertrofi = Vansterkammarhypertrofi
eller forstorat vanster formak eller forstorat vanster formak

Bl evidensbasarade behandiingar finis. En stor ® Diastolisk dysfunktion * Diastolisk dysfunktion

andel av sviktpatienterna (50% eller mer) har EF
i normaltintervall, 250%. Denna grupp kallas

*Tecken pa hjartsvikt kan saknas om pat behandlas med diuretika, sarskilt vid HFpEF
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HFrEF, HFmrEF, HFpEF

Table 3.1 Definition of heart failure with preserved (HFpEF), mid-range (HFmrEF) and reduced ejection fraction
(HFrEF)

Type of HF HFrEF HFmrEF HFpEF
1|5 + Signs* Symp + Signs* Symptoms # Signs®
g 2 | LVEF <40% LVEF 40-49% LVEF 250%
= 3 |_ . Elevated levels of natriuretic peptides’; I Elevated levels of natriuretic peptides’;
= 2. At least one additional criterion: 2. At least one additional criterion:
v 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).

HFrEF = heart failure with reduced ejection fraction (< 40 %)
HFmrEF = heart failure with mid-range ejection fraction (40-49 %)
HFpEF = heart failure with preserved ejection fraction (> 50 %)

LAE = left atrial enlargement; LVH = left ventricular hypertrophy; 2Signs may
not be present in the early stages of HF (especially in HFpEF) and in
patients treated with diuretics.

bBNP>35 pg/ml eller NT-proBNP>125 pg/mL.
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Prognos for frekvensen av svikt i USA
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Heidenreich PA. Circulation Heart failure. 2013;6:606-19.
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Andel sviktpatienter i VGR som behandlas med
RAS, betablockare och MRA
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Behandling vid HFpEF och HFmrEF
| stort sett har inte nagon behandling visat signifikant effekt vid

HFpEF, bevarad systolisk funktion (EF > 50 %)

Behandlingen bor inriktas mot bakomliggande faktorer och
lindra symtom.

Det finns hallpunkter for att nagra lakemedelsgrupper har viss
effekt aven vid HFmrEF (Beta-blockad, MRA, ARNI)

Flera preparat med olika verkningsmekanism prévas just nu pa
gruppen med HFpEF.

BA 2021
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Beta-blockad och HFmrEF

@ ES oo ol AT 4440 FASTTRACK CLINICAL RESEARCH
Europesn Socety gor10 108 eushesjenaSios Heart failurelcardiomyopathy

Beta-blockers for heart failure with reduced,

A All-cause mortality

LVEF <40%, sinus rhythm LVEF 40-49%, sinus rhythm LVEF 250%, sinus rhythm
wne Placebo
aon| IS ONS 40% 40%

30% Log-rank p=0.51

§

Log-rank p<0.001 Log-rank p=0.042*

All-cause mortality
F

All-cause mortality
All-cause mortality
o
F

20% P
/,...r
10%. 10% #,_/_ 10%
0% 0% 0%
0 1 2 3 0 1 2 3 13 1 ) 3
Years Years Years
Number at risk
Placebo 6581 4282 1405 526 83 199 63 n m 97 45 10
Beta-blocker 6861 4680 1673 678 92 m 6 123 97 3 13

Cleland JGF. Eur Heart J 2018;39(1):26-35. doi: 10.1093/eurheartj/ehx564 12
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HFpEF

| jdmforelse med HFrEF ar patienter med HFpEF oftare -

= Aldre

= Kvinnor

= QObesa

= Hypertensiva

= Lider av formaksflimmer

- Och har mindre sannolikhet att ha -

= |schemisk hjartsjukdom
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Mikrovaskular dysfunktion

Longitudinal
Myocardial

Dysfunction
i

=B
|

1888

» NNRA

Systemic Endothelial Dysfunction

Shah SJ, et al. PROMIS-HFpEF. Eur Heart J 2018;39(37):3439-3450.
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Why Women Are
Overrepresented in
Heart Failure With
Preserved Ejection
Fraction

Iron deficiency

More comman in women
than men globally, and in HF

Insulin resistance drives
diastolic dysfunction

Affocts immuna function and
coll metabolism

Increases LV mass and wall
thickness

Contributes to oxidative stress Exacerbates metabolic

ineficiency

Contributes to systamic
inflammation

Hypertension
i prevalence in women
with HE grester sugmentati
index In;omon Autoimmune disease
’ 5 higher rates of
LV Iypertroply ‘"‘I" concentiG m% in
] women, who represent >80%
Abnormal strain indices L ek -

disease cases
Enhances aiterod wave

Preeclampsia Frequently manfests with

raflaction E s dhasiolic dysfunchon
Beale AL. Circulation. pobizobivnad (GRS Sommueig i syt
’ 4 ok +
2018;138:198-205. e Y e
L ey Shared biomarkers with

HFpEF
Associated with inflammatory
response
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Vatskeretention vid hjartsvikt

HJARTMINUTVOLYM ¥

[ Renalt blodfldde W ]

GFR W
(Glomerular Filtration Rate)

!

SALT OCH VATTEN RETENTION

Aldosteron A\

Vasopressin
Noradrenalin
Prostaglandiner
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Biverkningar av diuretika

Elektrolytrubbningar (Na, K, Ca, Cl m.m.)
RAAS-aktivering

Uratstegring (gikt)

Torst

Imperativa trangningar

Torr hud

Vaskulit
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Intravenos jarnbehandling

~ 6-Minute-Walk Test
50— P<0.001 P<0.001 P<0.001
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Weeks since Randomization

BA 2021 Anker S. N Engl J Med 2009;361:2436-48.

AFFIRM-AHF

Intravendst jarnkarboxymaltos vs. placebo

A Primary outcome: total heart faillure B Total cardiovascular hospitalisations C Total heart failure hospitalisations
h and cardi . and cardiovascular death
death
100 Ferric carboxymaltose RR 0-80 (95% C1 0.64-1.00); 100 RR 074 (95% C10.58-0-94);

s 90 Placebo p=0-05 90 p=0-013
T £ 80 RRO79(95%CI0.62-1.01); 80
28 ;0] pooso I
£8 60 L o &
3k 50 = 5 /
sg ¥ et 40 ~—
g 30 o 20 ol
g a 20 20 =
10 10
0= T T T 1 T T T T 1 0= T T T 1
4 0 W % 52 4 12 24 36 52 4 1 4 36 52
Number at risk Time since randomisation (weeks) Time since randomisation (weeks)
JFerric carboxymaltose 544 509 483 468 289 519 457 416 381 227
Placebo 537 51 486 465 285 514 446 389 358 209

Ponikowski. Lancet 2020; 396: 1895-904
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450 416 @ Placebo
4004 372 [ Ferric carboxymaltose
350
£ 3004
‘é_ 250+
5
g 2004
E
2 B 112
100 o1
50 35 36 22 ’ 9 ¢
0 T T !:I T !:l T =_.|
0 1 2 3 =4
Number of heart failure hospitalisations

Figure 3: Distribution of heart failure hospitalisations per patient

BA 2021 Ponikowski. Lancet 2020; 396: 1895-904
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Framitida behandlingsalternativ

SGLT-2 hammare (Sodium Glucose Co-Transporter 2)
Diabeteslakemedel som visat sig effektivt vid
hjartsvikt, med eller utan diabetes.

SGLT-2 &r ett protein som stimulerar glukos-reabsorption i
njurarna. SGLT2 inhibitorer blockerar reabsorptionen av

glukos, okar glukosutsondringen och sdnker blodsockerhalten.

BA 2021 22

2021-01-26

11



Bert Andersson REKdag 2021

SGLT-2 hammare och risk for
hjartsvikt vid diabetes

Treatment Placebo
Rate/1000 Rate/1000 Hazard ratio Favors : Favors
No.ftotal No. patient-years  No./totalNo. patient-years (95%C1) treatment : placebo Weight, %
EMPA-REGOUTCOME ~ 126/4687 9.4 95/2333 14.5 0.65(0.50-0.85) e 16.09
CANVAS pragram NA/5795 5.5 NA/4347 8.7 0.67(0.52-0.87) [ 17.10
DECLARE-TIMI 58 212/8582 6.2 286/8578 8.5 0.73(0.61-0.88) o BN
CREDENCE 89/2202 15.7 141/2199 253 0.61(0.47-0.80) —— | 16.01
VERTIS CV 139/5499 13 99/2747 10.5 0.70(0.54-0.90) —o— 17.08
Fixed-effects model (Q=1.39; df =4; P= 85; 12=0.0%) 0.68(0.61-0.76) <@
. — )
02 1 2
HR(95% C1)

McGuire DK, Association of SGLT2 Inhibitors With Cardiovascular and
Kidney Outcomes in Patients With Type 2 Diabetes: A Meta-analysis.
JAMA Cardiol 2020 Oct 7;e204511

BA 2021
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Glucose

ﬂm S1 segment
of proximal

——I tubule
—— Collecting SGLT1 QSRS ~S07% reabsorption
duct segment av :
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Jardiance® (empagliflozin) -

proposed mode of action in reducing CV death

Negative caloric
balance

| Total body
fat mass

| Epicardial fat
| Inflammation
| Fibrosis -

Glycosuria

| HbA1C 1 Uricosuria

| Inflammation | Plasma
| Glucose toxicity uric acid

| Atherosclerosis

T 1 Cardiac contractility

SGLT2i

Natriuresis

| Plasma

| Arterial stiffness

v »"

| Ventricular ..
arrhythmias

Cardiac and renal protection

Solid lines represent pathways supported by existing data; dashed lines represent possible areas for future research
ACE2, angiotensin-converting enzyme-2; Ang 1/7, angiotensin 1/7

Rajasekeran H et al. Kidney Int 2016;89:522

Bl | Myocardial stretch

1 Tubulo-
glomerular
feedback

Afferent arteriole
constriction

Activation of ACE2 —
Ang1/7

| Intraglomerular hypertension
| Hyperfiltration
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Intracellulara effekter

a b
SGLT2 inhibitors
NHE e Na/ 2K Ca? NHE N .
ATF’az;e“2 . Ca’»: )/
» /’ ’ﬂ; 1 :

H o tha 3rzp‘,3~a Na® W M i, N N ~13Na INa*

Ca . “esfCa? “eslca?

- T T

Fig. 5 (a) Diabetes-associated heart failure is characterised by increase in (Na+/H+ exchanger).
This leads to elevations in cytoplasmic sodium and calcium levels.
(b) Data suggest that SGLT2 inhibitors block NHEs, reducing intracellular sodium and calcium,
thus offering cardioprotection.
Verma & McMurray (2018) Diabetologia DOI 10.1007/s00125-018-4670-7

BA 2021

Verma & McMurray 2018 Diabetologia DOI 10.1007/s00125-018-4670-7
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Interstitiell volym

Hjartsvikt SGLT2-hdmmare Diuretika

Interstitial oedema in
congestive heart failure

Na* Interstitial Intravascular Na* Interstitial Intravascular
volume volume volume volume

BA2021 Verma & McMurray 2018 Diabetologia DOI 10.1007/s00125-018-4670-7

DAPA-HF Primary outcome

CV Death/HF hospitalization/Urgent HF visit

“1 HR0.74 (0.65, 0.85)
g4 p=0.00001
NNT=21 Placebo

Dapagliflozin

Cumulative Percentage (%)

0 3 9 12 5 1 21 24
Months since Randomization

Number at Risk

Dapagliflozin 2373 2305 2221 2147 2002 1560 1146 612 210

Placebo 2371 2258 2163 2075 1917 1478 1096 593 210

BA2021 McMurray, et al. NEJM 2019. DOI: 10.1056/NEJM0a1911303 28

28
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Expert consenensus ACC 2021

| HFrEF Stage C Treatment ]

|

“ARNI/ACEIVARB
_ (ARNI preferred;
Figures 3A and 38)*. AND
“._evidence-based beta-blocker' (Figure ) -
o with diu l:-g-mmgm:m.
— as needed

I — f 1 !

-
.
J Am Coll Cardiol: doi.org/10.1016/j.jacc.2020.11.022

BA 2021

For patients For patients with ) For patients with
«GFR 230 mLimin/ 73 me mesting +GFR persistont volume Lt il resting HR =70,
or creatinine criteria (Figure 3F), overload, patients despite A -
5 2.5 mg/dL in males NYHA class 11V NYHA class 111V Elaalciey beta
or 5 2.0 mg/dL blocker dosa in
in females or sinus rhythm,
/SGLT2 inhibitor,
K* 5 5.0 mEq/L, v NYHA class 1i-i
NYHA class WI-IV
Add | Ada | | Ada |
- / l\
4 /
> \ SGLTZ
" Aldosterone . / inhibitor Ivabradine
(\ antagonist ) < (Figure 3F) (Figure 3H)
(Figure 3€) .~ N
N 4 N /
. /
N /

DapaCare study programme
Dapagliflozin in HFrEF, HFpEF and Acute M

Q’\ DAPACARE

HFrEF! HFrEF?2 HFpEF3 HFpEF4 Acute HF® Acute MI®
(@) perermine DAPA ACT HF - 5)DAPAM|
Q DarPAHF @ DELIVER (@AM { Ve ( J
Enrollment N=4744 N=313 N~6100 N=504 N~2400 N~6400
) Composite of KCCQ-TSS Composite of KCCQ-TSS Composite of .
Z::i:‘:‘ o CV death, hHF, or urgent KCCQ-PLS CV death, hHF, or urgent KCCQ-PLS CV death or worsening C\(I::r:::: ::I?I:F
v HF visit 6MWD HF visit 6MWD HF

ft'::fs’“'“ With or Without T2D With or without T2D With or Without T2D With or Without T2D With or Without T2D Without T2D
Estimated '

- Completed 2020 2021 2020 2022 Not available
completion

Data from clinicaltrials.gov website obtained July 21, 2020,

= 6-minute walking distance; CV = cardiovascular; HF = heart failure; HFpEF = heart failure with preserved ejection fraction; HFrEF = heart failure with reduced ejection fraction; hHF = naspmzamn for heart
fa\\ure, KCCQ-PLS = Kansas City Cardiomyopathy Questionnaire Physical Limitation Score; KCCQ~TSS = Kansas City Cardiomyopathy Questionnaire Total Symptom Score; MI = myocardial infarction; T2D =
diabetes,

1. Wiviott SD et al. N Engl  Med. 2019;380:347-357;2. Study NCT03877237. ClinicalTrials.gov website; 3. Study NCT03619213, ClinicalTrials.gov website; 4. Study NCT03877224. ClinicalTrials.gov websi
30 NCT04363697. ClinicalTrials.gov website; 6. AstraZeneca Pharmaceuticals LP press release. Published July 16, 2020.

A
AstraZeneca -~

30
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Hjartsvikt och dapagliflozin

Ny indikation for dapagliflozin (Forxiga):
Behandling av symtomatisk kronisk hjartsvikt med nedsatt
ejektionsfraktion (HFrEF)

Indikationen omfattas dnnu inte av lakemedelsférmanen.
NT-radet rekommenderar att avvakta med anvandning.

Indikationen &r nominerad till ordnat inférande.
Beslut om introduktionsfinansiering ar dnnu inte fattat.

32

Kommande studier pa HFpEF

Dapagliflozin Evaluation to Improve the LIVEs of
Patients With PReserved Ejection Fraction Heart
Failure. (DELIVER) (apr 2021)

EMPagliflozin outcomE tRial in Patients With

chrOnic heaRt Failure With Preserved Ejection
Fraction (EMPEROR-Preserved) (nov 2021)

BA 2021
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Sammanfattning

Det finns en valdokumenterad basbehandling for hjartsvikt
med sankt EF (HFrEF) — men ar tyvarr underutnyttjad

SGLT-2-hdmmarna kommer sannolikt att introduceras brett
under ndrmaste aren for HFrEF.

Gruppen med bevarad EF (HFpEF) kommer att 6ka och har
annu ingen behandling som forbattrar utfallet.

Forhoppning finns att effektiv behandling for HFpEF kommer
inom kort.
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