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Uvod

Protekla nam je godina donijela mnogo novih
koncepata i obilje podataka o naravi, lijeGenju i
ishodima zatajivanja srca (HF). Tempo se pro-
mjena ubrzava. Ocekuje nas zanimljivo novo
desetljec¢e istrazivanja. Prognoza kardiovasku-
larnih bolesti u velikoj je mjeri odredena sposob-
noséu odgadanja ili prevencije razvojaili progresije
HF-a.! U skladu s tim, pozornost se usmjeruje pre-
ma ranijem otkrivanju i interveniranju pri HF-u.
Bolesnici s tipom 2 Secerne bolesti (T2DM)? ili
koronarnom bolesti srca (CAD)® imaju relativno
dobru prognozu ako nisu povec¢ane vrijednosti
natriuretskih peptida, §to upuéuje na znacajnu
sréanu ili bubreznu disfunkciju. Prihva¢anjem
jednostavne ,univerzalne definicije” HF-a bazira-
nog na vrijednosti natriuretskog peptida omogu-
¢it ¢e se rana dijagnoza i lijecenje, ali ¢e dovesti
1 do golemog porasta prevalencije te opterecenja
zdravstvenih sluzbi.* Moramo se pripremiti na
neminovan udar.

Preamble

The past year has brought many new concepts and
an abundance of new data on the nature, manage-
ment, and outcome of heart failure. The pace of
change is accelerating. We look forward to an excit-
ing new decade of research. The prognosis of cardio-
vascular disease is determined to a large extent by
the ability to delay or prevent the development and
progression of heart failure! Accordingly, attention
is shifting to earlier diagnosis of and intervention
for heart failure. Patients with type-2 diabetes
mellitus (T2DM)? or coronary artery disease (CAD)?
have a relatively good prognosis unless plasma
concentrations of natriuretic peptides are increased,
indicating important cardiac or renal dysfunction.
Adoption of a simple ‘Universal Definition’ of heart
failure based on natriuretic peptides would facilitate
early diagnosis and treatment but lead to an
enormous increase in its prevalence and demand
upon medical services.* We need to prepare for the
impending shock.
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Epidemiologija i prevencija

U kardiologiji se izraz prevencija ¢esto uporabljuje u znacenju
odgadanja nastupa bolesti. Pogreska pri razumijevanju razli-
ke izmedu prevencije i odgadanja dovodi do problema u plani-
ranju budu¢ih potrebai troskova zdravstvenog sustava. Stari-
jiljudiimaju vise komorbiditeta koji lije¢enje ¢ine zahtjevnim,
ali se otvara vise mogu¢nosti za intervencije; posljedi¢no, po-
trebno je vise vremena i sredstava za dobro zbrinjavanje oso-
ba starije Zivotne dobi.

Englesko istrazivanje pokazuje da se medijan dobi nastupa
HF-a povisio na oko 80 godina, sto je u skladu s poboljsanjem
lijeCenja arterijske hipertenzije i drugih aterosklerotskih ¢im-
benika rizika te boljeg lijeGenja infarkta miokarda.’ Nazalost,
pni u spomenutom istrazivanju. Analiza engleskih dijagno-
stickih algoritama u primarnoj praksi upucuje na to da se bit-
ni postupci ¢esto se ne provedu.t® Zurno nam trebaju sliéni
podatci iz ostalih zemalja. Nedavno je objavljeno nekoliko
velikih epidemioloskih istrazivanja®! i analiza velikih stu-
dija**?koje nam omoguc¢uju medunarodnu usporedbu demo-
grafskih, etioloskih i faktora lijeGenja HF-a.

Antagonisti mineralokortikosteroidnih receptora (MRAS)
efikasni su antihipertenzivni lijekovi koji isto tako poboljsa-
vaju prognozu bolesnika s HF-om sa snizenom istisnom frak-
cijom (HFrEF) te moguce i o¢uvanom (HFpEF) LVEF.® U tijeku
su istrazivanja imaju li MRAs specificne u¢inke na smanje-
nje ostalih potencijalnih pokretac¢a progresije HF-a kao §to su
upala ili fibroza 15

Genska sklonost ve¢oj koli¢ini masnoga tkiva bila je poveza-
na s veé¢im rizikom od razvoja HF-a u analizi 367 703 ispitanika
iz UK Biobank®* Medutim, incidencija HF-a bila je samo 1% (4803
bolesnika), dijagnosticki kriteriji nisu bili snazni i povec¢anje ri-
zika bilo je skromno (odds ratio 1,22; 95% CI 1,06 — 1,41). Daljnje
analize na spomenutoj skupini pokazale su jaku korelaciju iz-
medu kardiorespiratornog viezbanja, jac¢ine stiska sake i budu-
¢e incidencije HF-a." Studija na 4403 bolesnika predvidena za
barijatrijsku kirurgiju u Svedskoj i pra¢enih 22 godine pokazala
jedaseu188(9 %) od 2003 iz skupine operiranih ispitanika (25 -
35 kg gubitka tjelesne tezine: indeks tjelesne mase godinu dana
nakon zahvata 32 kg/m?) razvio HF prema 266 (13 %) iz skupine
od 2030 koji nisu bili operativno lije¢eni (ITM nakon jedne godi-
ne pracenja 40 kg/m?).!® Iako ovi podatci upuc¢uju na povezanost
izmedu pretilosti i rizika od razvoja HF-a, moguce je da preti-
lost samo provocira sli¢ne simptome. Kada je ve¢ nastupilo HF,
pretilost je povezana s manjim mortalitetom, ali to mozZe vise
biti odraz ranije dijagnoze nego protektivnog u¢inka.’® Potrebne
su randomizirane kontrolirane studije (RCTs) u¢inkovitih inter-
vencija kod pretilosti da bi se dokazalo poboljsava li gubitak te-
Zine simptome (vjerojatno) i klinicke ishode (manje uvijerljivo).

Uizvjestajuistrazivanja Atherosclerosis Risk in Communi-
ties potvrdena je povezanost izmedu epidemije gripe i hospi-
talizacija zbog HF-a, §to pojacava preporuku u smjernicama
za cijepljenje?’, a randomizirana je studija u tijeku.?* Produ-
ljeno pracenje (medijan 18,9 godina) u studiji Women s Health
Initiative Hormone Therapy kod 27 347 Zena randomiziranih
na razli¢ite hormonske nadomjesne terapije nije pokazalo da
imaju utjecaja na incidenciju HFTEF ili HFpEF.2

Studija ISCHAEMIA (prikazana na kongresu Americkoga

kardioloskog drustva AHA 2019.) usporedivala je strategiju
rane koronarne revaskularizacije, uglavnom perkutane, sa
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Epidemiology and prevention

In cardiology, the term prevention is often used to mean de-
laying the onset of disease; in other words, procrastination.
Failure to appreciate the difference between prevention and
procrastination leads to problems in projecting future health-
care needs and costs. Older people have more co-morbid con-
ditions that complicate management but may also offer more
opportunities for intervention; consequently, more time and
resources are required to manage older patients well.

A detailed report on heart failure in the UK shows that the
median age of onset hasrisen to about 80 years, consistent with
improvements in the treatment of hypertension and other risk
factors for atherosclerosis and better management of myocar-
dial infarction.® Unfortunately, data on left ventricular ejection
fraction (LVEF) were not available for this report. Analyses
of the diagnostic pathway in primary care in the UK suggest
that key investigations are often not done.®® Similar data from
other countries are urgently required. Several large epidemio-
logical surveys®!® and analyses of large trials'*? have recently
been published that allow the demographics, aetiology, and
management of heart failure to be compared internationally.

Mineralocorticoid receptor antagonists (MRAs) are effec-
tive anti-hypertensive agents that also improve the prognosis
of patients with heart failure and a reduced (HFrEF) and pos-
sibly preserved (HFpEF) LVEF.®® Whether MRAs have specific
effects on reducing other potential drivers of the progression
to heart failure such as inflammation and fibrosis is currently
under investigation 4

Genetic propensity to greater body fat was associated with
the risk of developing heart failure in an analysis on 367 703
UK Biobank participants.®* However, the incidence of heart
failure was only 1% (4803 patients), the diagnostic criteria were
not robust, and the increase in risk was modest (odds ratio 1.22;
95% CI 1.06-1.41). Further analyses on this population showed
a strong relationship between cardio-respiratory fitness and
grip strength and future incidence of heart failure.’” A study
of 4403 people considered for bariatric surgery in Sweden and
followed for 22 years, found that 188 (9%) of the 2003 who had
surgery (25-35 kg weight loss; BMI 1 year after surgery 32 kg/
m?) developed heart failure compared with 266 (13%) of 2030
who did not (BMI after 1 year observation 40 kg/m?).® Although
these data suggest links between obesity and the risk of
developing heart failure, it is possible that obesity just provokes
similar symptoms. Once heart failure has developed, obesity
is associated with a lower mortality, but this may also reflect
earlier diagnosis rather than a protective effect.?* Randomized
controlled trials (RCTs) of effective interventions for obesity
are required to demonstrate whether weight loss improves
symptoms (likely) and clinical outcomes (less certain).

A report from ‘the Atherosclerosis Risk in Communities’
(ARIC) study confirmed the association between influenza epi-
demics and hospitalizations for heart failure, reinforcing guide-
line-recommendations for vaccination?; an RCT is underway.?
Extended follow-up (median 18.9 years) of the Women's Health
Initiative Hormone Therapy trials, which randomized 27 347
women to various hormone replacement regimens, showed
that they had no effect on the incidence of HFTEF or pEF.??

The ISCHEMIA trial (presented at the American Heart As-
sociation 2019) compared strategies of early coronary revas-
cularization, predominantly percutaneous, with conservative



strategijom konzervativnog lijeCenja stabilne CAD, neki od
bolesnika imali su blage simptome HF-a i/ili snizenu LVEF.
Revaskularizacija nije smanjila rizik od infarkta miokarda i
smrti, ali je povec¢ala rizik od mozdanog udara gotovo cetiri
puta i nije smanjila pojavu novonastalog HF-a u prac¢enju ti-
jekom 4 godine.

Dijagnoza

UdruZenje za zatajivanje srca Europskoga kardioloskog drus-
tva preporucila je novi bodovni sustav za dijagnozu HFpEF-
a.2 Ceka se potvrda njegove uporabljivosti u praksi.? Preferi-
raju se jednostavnije metode.*

Kongestija

Kongestija je temeljna promjena u HF-u.2%” Slikovne su meto-
de dugo primjenjivane za prikazivanje dilatacije atrija i ven-
skog sustava, Sto se moze nazvati hemodinamskom konge-
stijom, a natriuretski su peptidi koristan biomarker za to.?* U
novije se vrijeme slikovni prikaz uporabljuje za utvrdivanje
tekuéine u tkivima (tkivna kongestija),?526-%2 Sto moZe biti po-
vezano s povisenim biomarkerom, (bio)-adrenomedulinom.*
Slikovni prikaz i biomarkeri u kombinaciji osjetljivi su i spe-
cifiéni za otkrivanje zatajivanja srca, te su koristan pokazatelj
stupnja kongestije, prognoze i potencijalnog terapijskog cilja
prikazivanjem uspjesnog lijecenja. Slikovne metode ostaju
metode izbora za odredivanje uzroka HF-a. Ako je kongestija
u sredistu lijecenja HF-a, tada bi bolji monitoring®** i u¢inko-
vitija (diuretska) terapija (moguce acetazolamidom?®*) trebali
dovesti do boljih ishoda (slika A — Take home figure).
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management for stable CAD, some of whom had mild symp-
toms of heart failure and/or a reduced LVEF. Revasculariza-
tion did not reduce the risk of myocardial infarction or death
but increased the risk of stroke almost four-fold and did not
reduce new-onset heart failure over the following 4 years.

Diagnosis

The Heart Failure Association of the European Society of
Cardiology has proposed a new scoring system for the diag-
nosis of HFpEF.2® Its practical utility awaits confirmation.?
Simpler approaches may be preferred.*

Congestion

Congestion lies at the heart of failure.?%" Imaging has long
been used to identify dilation of the atria and venous system,
which might be termed haemodynamic congestion, for which
natriuretic peptides are a useful biomarker.?® More recently
imaging has been used to identify accumulation of fluid in
tissues (tissue congestion),?2?¢-2which maybe associated with
increases in the biomarker, (bio)-adrenomedullin.® Imaging
and biomarkersin combination are both sensitive and specific
for detecting a failing heart, a useful guide to the severity of
congestion and prognosis and a potential therapeutic target
indicating successful management. Imaging remains the
preferred method for identifying the cause of heart failure. If
congestion is central to the management of heart failure, then
better monitoring®* and more effective (diuretic) interventions
(perhaps acetazolamide?®) should improve outcome (Figure
A — Take home figure).

CRD: Congestion-Related Death
(heart failure, chest infection,
multi-organ failure etc.)

TSAD: Terminal Sudden Arrhythmic Death

udden Vascular Death

NYHA 3 NYHA 4
Absolute Rate % of Events  Absolute Rate % of Events
9% 32% 27% 54%
6% 21% 12% 24%
3% 11% 1% 2%
4% 14% 5% 10%
2% 7% 1% 2%
4% 14% 4% 8%

FIGURE A. Take home figure: Two-year cause-specific mortality and non-fatal vascular events for patients with cardiovascular disease
according to New York Heart Association (NYHA) class. Numbers and proportions are a conceptual representation of absolute and re-
lative risk and are not strictly evidence-based. Note that for patients in NYHA Class 4, interventions for sudden arrhythmic death may

be ineffective or fail to lead to a meaningful prolongation of life because the patient is likely soon to die of worsening heart failure.

CRD, congestion-related death, otherwise called death due to worsening heart failure; NFVE, non-fatal vascular event (e.g. myocardial infarction and stro-
ke; note that events are more likely to be suddenly fatal as heart failure progresses); non-CVD, non-cardiovascular death; RSAD, resuscitatable sudden
arrhythmic death; SVD, sudden vascular death; TSAD, terminal (non-resucitatable) sudden arrhythmic death. Reproduced with permission from ref.
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Zivotna dob i prognoza

Analiza velikih baza podataka primarne prakse upucuje na to
da se kardiovaskularna (CV) prognoza novootkrivenih HF-a
znatno poboljSala izmedu godine 2002. i 2014. (hazard ratio
(HR): 0,73; 95% CI 0,68 — 0,80) za bolesnike iznad i ispod dobi
od 80 godina.®* Medutim, u osoba u dobi >80 godina smanjenje
smrtnosti od CV-a u cijelosti je nadoknadeno nekardiovasku-
larnom smrtnosti. Drugim rijec¢ima, lijecenje je promijenilo
nacin na koji stariji ljudi umiry, ali nije promijenilo ukupnu
smrtnost (slika 1). NaZalost, podatci o LVEF-u nisu bili dostu-
pniivelik je brojbolesnika mogao imati HFpEF pa stoga treba
biti pazljiv pri pripisivanju redukcije smrtnosti od CV-a lije-
¢enju HF-a. Sustavni pregledi istrazivanja i registara takoder
potvrduju da se poboljSala prognoza HF-a; vazne odrednice
ishoda bile su dob i doprinos kardiologije lije¢enju.?®* Nemoc¢
koja se vise smatra bioloskom nego kronolo§kom mjerom sta-
rosti, mogla bi biti jo§ snazniji prediktor invalidnostii smrti.?”

Age and prognosis

Analysis of a large primary care database suggested that the car-
diovascular (CV) prognosis of new-onset heart failure improved
substantially between 2002 and 2014 [hazard ratio (HR): 0.73; 95%
CI 0.68-0.80] for patients above and below the age of 80 years.’
However, in those aged >80 years, the fall in CV mortality was
entirely offset by non-CV mortality. In other words, treatment
changed the way that elderly patients died but not overall
mortality (Figure 1). Unfortunately, information on LVEF was not
available; many patients will have had HFpEF and, therefore, cau-
tion should be exercised in attributing the reduction in CV mor-
tality to treatment of heart failure. A systematic review of survey
and registry data also suggested that the prognosis of heart fail-
ure had improved; important determinants of outcome were age
and cardiology input to management.®® Frailty, which might be
considered a biological rather than chronological measure of age,
may be an even more powerful predictor of disability and death.?”

FIGURE 1. Please see the original article (Eur Heart J. 2020 Mar 21;41(12):1232-1248.).

Preporuke smjernica za lijecenje HFrEF-a nisu diskrimini-
rajuée po dobi. Svedski registar zatajivanja srca pokazao je da
je propisivanje ACE inhibitora i beta-blokatora za bolesnike s
HFrEF-om u dobi >80 godina bilo povezano s manjim morta-
litetom.*#*° Medutim, opservacijske poveznice imaju mnoga
druga objasnjenja osim samih terapijskih u¢inaka.*® Metaa-
naliza individualno strukturiranih podataka iz triju rando-
miziranih istrazZivanja o MRA (RALES, EMPHASIS i TOPCAT
- Americas)® pokazuje da MRA utjecu sli¢cnim smanjenjem na
mortalitet (oko 25 %) u bolesnika s HFrEF-om mladih i starijih
od 75 godina, dok je povoljan u¢inak manje uvjerljiv za HFpEF.

Raznolikost fenotipa zatajivanja srca

,Precizna medicina’, koja je bi isto tako trebala biti vrlo de-
taljna, zahtijeva klasifikaciju bolesnika koja nas informira o
daljnjem lije¢enju. U onkologiji je fokus na analizi genskih
promjena, lokaciji tumora i na prosirenosti bolesti. Kod HF-a,
multisistemskog poremecaja, sve je jos kompleksnije.*47

Trenutacna terapijski relevantna klasifikacija HF-a uklju-
¢uje stupanj kongestije (temeljeno na simptomima, znakovi-
ma, krvnim biomarkerima i slikovnim metodama), CAD, fre-
kvenciju srca, ritam i trajanje QRS-a, arterijski tlak, serumski
kalij, bubreZznu funkciju, pokazatelje deficita Zeljeza, mitralnu
regurgitaciju, infitrativne bolesti miokarda (npr. amiloid) i
fenotip klijetke.**#¢ Optimalno lije¢enje HF-a, uz vrlo rijetke
iznimke, zahtijeva malu koli¢inu informacija, ali to ipak do-
vodi do stvaranja tisu¢a podgrupa bolesnika i skupina koje
bi mogle imati razli¢ite terapijske potrebe.#54¢ Broj podgrupa
povecavat ¢e se eksponencijalno s uvodenjem svakog novog
oblika lijecenja. Usprkos heterogenosti supstrata i mnogim
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Guideline-recommendations for the treatment of HFTEF do
not discriminate by age. The Swedish Heart Failure Registry
found that prescription of ACE inhibitors or beta-blockers to pa-
tients with HFTEF aged >80 years was associated with a lower
mortality.®®% However, observational associations have many
explanations other than a therapeutic effect.#® An individual
patient-data meta-analysis of three RCTs of MRA (RALES,
EMPHASIS, and TOPCAT-Americas)® suggested that MRAs
exerted a similar reductions in mortality (by about 25%) for pa-
tients with HFTEF above and below age 75 years but benefit was
less certain for HFpEF.

The diversity of heart failure phenotypes

Precision-medicine, which should also be accurate, requires
patients to be classified in a way that informs management. For
oncology, this has focused on the genetic cause, tumour loca-
tion, and spread. For heart failure, a multi-system disorder, it is
much more complex. 447

Current, therapeutically relevant classifications of heart fail-
ure include the severity of congestion (based on symptoms,
signs, blood biomarkers, and imaging), CAD, heart rate and
rhythm and QRS duration, blood pressure, serum potassium,
renal function, indices of iron deficiency, mitral regurgitation,
infiltrative myocardial disease (e.g. amyloid), and ventricular
phenotype #4 Optimal management of heart failure, with a few
rare exceptions, requires only a modest amount of information
but this still creates many thousands of patient-subgroups or
clusters that might have different therapeutic needs.*¢ Such
subgroups will increase exponentially with the introduction of
each new class of treatment. Despite this heterogeneity of sub-



moguéim intervencijama, ,precizna medicina” je u povojima
za HF.

Jedna je terapijski relevantna klasifikacija HF-a po vrijed-
nostima LVEF-a, surogatu dilatacije lijeve klijetke (LV). Prije
1980. godine oslikavanje funkcije srca bilo je dostupno samo
u ekspertnim centrima. Za potvrdu dijagnoze HF-a klinicke
studije viSe su se oslanjale na radiolosku snimku prsista nego
na ehokardiogram. Uspjeh istrazivanja kao §to su SOLVD, ME-
RIT i CHARM, koja su sva kao uklju¢ni kriterij imale sniZe-
nu LVEF, doveo je do prihvaé¢anja LVEF-a <40 % kao definiciju
smjernica Europskog kardioloskog drustva (ESC) za HFTEF.#
Vrijednosti >40 % nazvane su HFpEF-om, ukljuc¢ujuci bole-
snike s umjereno ili blago snizenom (HFmrEF), normalnom
(HFnEF) i moguce supranormalnom (HFsnEF) LVEE.%® Anali-
za vise od 350 000 sakupljenih standardiziranih ehokardio-
grama upucuje na to da se najniza vrijednost, ima li ili nema
bolesnik dijagnozu HF-a, nalazi u rasponu 60 — 65 % i za Zene
i za muskarce. Zanimljivo je da LVEF >70 % povezana s istim
rizikom kao i LVEF 30 — 40 % (slika 2).5°

Log Scale
50 Left Ventricular Phenotype if Evidence of Heart Failure
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strate and wealth of interventions, precision-medicine is in
its infancy in heart failure.

One therapeutically relevant classification of heart fail-
ure is by LVEF, a surrogate for left ventricular (LV) dilation.
Prior to the 1980s, imaging of cardiac function was available
only in expert centres. Clinical trials relied on the chest X-
ray rather than the echocardiogram to support a diagnosis
of heart failure. The success of trials such as SOLVD, MERIT,
and CHARM, which all had a reduced LVEF as an inclusion
criterion, led to the adoption of LVEF <40% as the European
Society of Cardiology (ESC) Guideline definition for HFrEF.#°
Values >40% were termed HFpEF, comprising patients with a
mid-range or mildly-reduced (HFmrEF), normal (HFnEF) and,
perhaps, supra-normal (HFsnEF) LVEF.%° Analyses of >350 000
routinely collected echocardiograms suggested that the nadir
of risk, whether or not the patient has a diagnosis of heart
failure, lies in the range 60-65% both for men and women.
Interestingly, an LVEF of >70% was associated with similar
risk as an LVEF of 30-40% (Figure 2).5°
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FIGURE 2. All-cause mortality according to left ventricular ejection fraction reported on >350 000 routine echocardiograms stratified

by age and sex.

HFmrEF, heart failure with mildly reduced ejection fraction; HFnEF, heart failure with normal ejection fraction; HFrEF, heart failure with reduced ejection
fraction; HFsnEF, heart failure with supra-normal ejection fraction. Reproduced with permission from ref.

Smjernice ESC-a iz 2016. godine uvele su koncept HFmrEF
zbog dvaju glavnih razloga. Prvo, zbog nepreciznosti, ehokar-
diografska se mjerenja ne mogu pouzdano razlikovati izme-
du dvaju mjerenja LVEF-a unutar 10 % od svakog. Stvaranjem
meduzone izmedu HFTEF-a i HFnEF-a znaci da ¢e pogreske
pri klasifikaciji biti manje vjerojatne. Ova inovacija znaci da
studije za HFpEF ne mogu potvrditi dobrobit za sve bolesni-
ka s LVEF-om >40 % temeljeno samo na u¢inku u oboljelih s
vrijednostima LVEF 40 — 49 %. Drugo, uvodenje HFmrEF-a do-
vodi u pitanje dogovor da je LVEF <40 % bila dobro postavljena
granica za HFTEF. Neke naknadne analize ESC-ovih smjerni-

The ESC Guidelines of 2016 introduced the concept of HFm-
rEF, for two main reasons. Firstly, because of imprecision,
an echocardiographic measurement could not reliably dis-
tinguish between two measurements of LVEF within 10% of
each other. Creating a buffer-zone between HFrEF and HFnEF
meant that misclassification was less likely. This innovation
meant that a trial of HFpEF could not claim benefit for all pa-
tients with an LVEF >40% based solely on an effect in those
with an LVEF 40-49%. Secondly, the introduction of HFmrEF
challenged the convention that an LVEF <40% was the correct
threshold for HFTEF. Some analyses subsequent to the ESC
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ca iz 2016. pokazuju da bi bolesnici s LVEF-om <50 % mogli
imati slican odgovor na lije¢enje kao oni s LVEF-om <40 %.%
Medutim, ovakva bi interpretacija mogla odrazavati kon-
firmacijski bias zagovaratelja HFmrEF-a (tablica 1). Dokazi
nisu dosljedni kada se gledaju u potpunosti, posebice ako se
mortalitet smatra klju¢nim ishodom. U budu¢nosti ¢e mnoga
istrazivanja vjerojatno ukljuc¢iti i HFrEF i HFmrEF, druge c¢e
ukljuciti HFmrEF, HFnEF 1 HFsnEF, ali NT-proBNP trebao bi se
rabiti rutinski za stratifikaciju rizika i potencijalno iskljuc¢enje
niskoriziénih bolesnika, koji bi imali malo koristi od jos$ jedne
Jtablete”. Pretpostavljaju¢i da nastavljamo s uporabom LVEF-a
za klasifikaciju bolesnika, §to se ¢ini vjerojatnim jer ne moze-
mo mijenjati proslost, tada je glavno pitanje postavljanje gra-
nica. Za HFTEF one su bile u rasponu od <25 % u COPERNICUS,
<30 % u MADIT-IIi RAFTte <35 — 40 % za vecinu ostalih studi-
ja.5! Za HFpEF vrijednost LVEF-a uglavnom je postavljena na

2016 Guideline suggest that patients with an LVEF <50% may
respond to treatment similarly to those with an LVEF <40%.%
However, this interpretation could reflect confirmation-bias
amongst enthusiastic proponents of HFmrEF (Table 1). The
evidence is not so consistent when looked at in its entirety,
especially if mortality is considered a key outcome. In the
future, many trials will probably include both HFrEF and
HFmrIEF, others will include HFmrEF, HFnEF, and HFsnEF,
but NT-proBNP should be used routinely to stratify risk and
potentially exclude low-risk patients who have little to gain
from yet another 'pill. Assuming we continue to use LVEF to
classify patients, which seems likely since we cannot undo
the past, then the major issue is where to set thresholds. For
HFTEF, these have ranged from <25% in COPERNICUS, <30%
in MADIT-II, and RAFT to <35-40% for the bulk of other tri-
als.® For HFpEF, LVEF has generally been set at >40% or >45%

TABLE 1. Evidence supporting or refuting the benefits of treatments for heart failure with a left ventricular ejection fraction in the

“mid-range” (HFmrEF: 40-49%).

LVEF Symptoms heart failure

Hospitalization for

CV death or HFH? CV mortality All-cause mortality

Diuretics

Perindopril Improved 0.38 (0.19-0.75)°

Candesartan Improved 0.72 (0.55-0.95)[1 0.76 (0.61-0.96) 0.81 (0.60-1.11) 0.79 (0.60-1.04)
Irbesartan 0.98 (0.85-1.12)A

ARNI (Sac/Val) vs. Val® Improved 0.77 (0.58-1.02) 0.81 (0.64-1.03) 0.94 (0.69-1.28) NYR

MRA (overall)® 0.76 (0.46-1.27) 0.72(0.50-1.05)  0.69(0.43-112) 0.73 (0.49-1.10)
MRA (Americas)® 0.60 (0.32-1.10) 0.55(0.33-0.91)  0.46 (0.23-0.94) 0.58 (0.34-0.99)
R-Blocker (SR) Improved 0.95 (0.68-1.32) 0.83(0.60-1.13)  0.48 (0.24-0.97) 0.59 (0.34-1.03)
B-Blocker (AF) Improved 1.15(0.57-2.32) 1.06 (0.58-1.94) 0.86 (0.36-2.03) 1.30 (0.63-2.67)
Ivabradine

Digoxin 0.80 (0.63-1.03) 0.96 (0.79-1.17) 1.24 (0.94-1.64) 1.08 (0.85-1.37)

Rivaroxaban vs. aspirin 0.65 (0.40-1.05)

0.75 (0.53-1.06)

Rivaroxaban+Aspirin

vs. aspirin 0.87 (0.56-1.35)

0.63 (0.44-0.90)

CRT

ICD

BNP-guided therapy

Reduction from 67%
to 44% patients with

an event

Statistically significant results are shown in bold on a blue background. Blank cells indicate no relevant information reported. Other data shown are not significant,
although may not be heterogeneous with the effect in patients with a reduced left ventricular ejection fraction (HFrEF). Data for sacubitril/valsartan taken from

reference for LVEF >42.5% t0 52.5%.°%

AF, atrial fibrillation; ARNI, angiotensin receptor-neprilysin inhibitors; BNP, brain natriuretic peptide; CRT, cardiac resynchronization therapy; ICD, implantable cardioverter defibri-
llator; LVEF, left ventricular ejection fraction; MRA, Mineralocorticoid receptor antagonist; SR, sinus rhythm.

*Recurrent event analyses used when available.

"The PEP-CHF trial specified inclusion of patients with LVEF 40-49% as was LVEF >49% but did not report effects in this subgroup. However, it did report effects in patients with a

prior myocardial infarction who were more likely to have HFmrEF.
cStronger effect in women.
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>40 % ili >45 % bez gornjeg limita. Analiza novijih istrazivanja
dovela je neke do prijedloga da bi se za bolesnike s povisenom
vrijednosti NT-proBNP-a gornji limit LVEF-a za HFmrEF tre-
bao povisiti na 55 % ili ¢ak na 60 %, ali se to ¢ini preuranjeno
dok se konzistentnost dokazuje uz razne intervencije i ishode
1 preciznost mjerenja LVEF-a se poboljSava.

U vaznoj opservacijskoj studiji bolesnika s HFpEF-om 1
plu¢nom hipertenzijom uocena je progresija disfunkcije de-
sne klijetke (RV) viSe nego LV uz povecani rizik od fibrilacije
atrija (AF) i smrti.%? lako je disfunkcija RV-a jak prognosticki
pokazatelj, objavljeno je vrlo malo studija u kojima je istrazi-
vana disfunkcija RV-a (SERENADE: https://clinicaltrials.gov/
ct2/show/NCT03153111).

Fibrilacija atrija

Oko tre¢ina izvanbolnickih bolesnika, moguce vise onih s
HFpEF-om,* i vise od polovice hospitaliziranih zbog HF-a
imat ¢e AF, §to je povezano s nepovoljnom prognozom c¢ak
kada se napravi korekcija za Zivotnu dob i ostale ¢imbeni-
ke rizika.’* Nastavlja se polemika je li medicinsko lijecenje
usmjereno na kontrolu frekvencije ili postizanje sinusnog
ritma bolja strategija za AF i HF. U praksi strategija lijeCenja
treba biti prilagodena bolesniku. Ako je AF uzrok simptoma
1 pogorsava funkciju srca, tada je uspostava sinus-ritma od-
govarajuci izbor, ali, ako je AF pokazatelj progresije postojece
disfunkcije srca, tada mozda nije.*® Kod novonastale ili pa-
roksizmalne AF povezane s jasnim pogorsanjem simptoma,
uspostava sinusnog ritma opravdana je u svrhu poboljsanja
simptoma. Kod dugotrajne AF i HF sa znatno dilatiranim atri-
jima postojano odrZanje sinusnog ritma i kontrakcije atrija
manje je vjerojatno. Optimalno farmakolosko lije¢enje uklju-
¢uje antikoagulantnu terapiju, izbjegavanje toksi¢nih antia-
ritmijskih lijekova i kontrolu frekvencije klijetki bez strogih
limita. Beta-blokatori su lijekovi izbora za kontrolu frekvenci-
je. Frekvencija danju u mirovanju trebala bi biti od 70 do 90/
min,* Sto moZe zahtijevati samo malu dozu; digoksin bi se,
ako se uopce rabi, trebao primjenjivati postedno. Nazalost,
randomizirane studije usporedbe strategije kontrole frekven-
cije s obzirom na kontrolu ritma AF-a nisu uspjela optimizira-
ti strategiju kontrole frekvencije na gore opisan nacin.

Metaanaliza randomiziranih studija usporedbe strategije
kontrole frekvencije s obzirom na kontrolu ritma AF-a ukljuci-
la je Cetiri studije (n = 2486) i, usporedujuci farmakolosku kon-
trolu ritma i frekvencije, nije utvrdila razliku u mortalitetu ili
tromboembolijskim dogadajima, ali je povec¢an broj hospitali-
zacija, cesto zbog ponavljaju¢e AF u grupi s kontrolom ritma.%®
Sest istrazivanja (n = 1112) usporedivalo je AF ablaciju s kon-
trolom frekvencije i utvrdilo smanjenje mortaliteta (0,51; 95%
CI 0,36 — 0,74), broja hospitalizacija (0,44; 95% CI 0,26 — 0,76),
moZdanih udara (0,59: 95% CI 0,23 — 1,51) i poboljSanje kvalite-
te Zivota.®® Medutim, nijedno od tih istrazivanja pojedinac¢no
nema jake rezultate, bolesnici su bili strogo birani i strategija
kontrole frekvencije nije bila optimalna. Stoga se spomenuta
metaanaliza treba shvatiti na razini stvaranja hipoteze. Po-
trebna su daljnja istraZivanja uz vec¢e uklju¢ivanje lije¢nika
koji se bave HF-om.

Implantabilni elektricni uredaji

Polemika se o ulozi uredaja s isporukom energije kod HF-a
nastavlja. Dugotrajno pracenje resinkronizacijeke terapije

Cleland JGF, Lyon AR, McDonagh T, McMurray JJV.

with no upper limit. Analyses of recent trials have led some
to suggest that, for patients with an elevated NT-proBNP, the
upper limit of LVEF for HFm1EF should be increased to 55% or
even 60% but this seems premature until consistency is dem-
onstrated across multiple interventions and end-points and
measurement precision for LVEF improves.

In a substantial observational study of patients with HF-
pEF and pulmonary hypertension, progression of right rather
than left ventricular dysfunction was observed and was as-
sociated with an increased risk of atrial fibrillation (AF) and
death.5? Although right ventricular (RV) dysfunction is a
powerful prognostic marker, remarkably few trials focusing
on RV dysfunction have been done (SERENADE: https:;/
clinicaltrials.gov/ct2/show/NCT0315311]).

Atrial fibrillation

About a third of outpatients, perhaps more for those with
HFpEF® and more than half of those admitted with heart
failure will be in AF, which is associated with an adverse
prognosis even after correcting for age and other risk
factors.5* Controversy continues over whether medical
management focused on rate control or restoration of sinus
rhythm is the better strategy for AF and heart failure. In
practice, the strategy needs to be tailored to the patient. When
AF is the driver of symptoms and worsening cardiac function,
restoration of sinus rhythm might be appropriate but when AF
reflects the progression of underlying cardiac dysfunction,
it may not.% For new-onset or paroxysmal AF associated
with a clear deterioration in symptoms, restoration of sinus
rhythm may be warranted to improve symptoms. For long-
standing AF and heart failure with markedly dilated atria,
sustained restoration of sinus rhythm and atrial contraction
is less likely. Optimal pharmacological management includes
anticoagulation, avoiding toxic anti-arrhythmic agents and
lenient ventricular rate control. Beta-blockers are the agent of
choice for rate control, a resting day-time ventricular rate of
70-90 b.p.m. is preferred,* which may require only modest
doses;digoxin should be used sparingly,if at all. Unfortunately,
RCTs of rate vs. rhythm control for AF have failed to optimize
the rate control strategy in the above fashion.

A meta-analysis of RCTs of rate vs. rhythm control included
four trials (n =2486) comparing pharmacological rhythm to
rate control found no difference in mortality or thromboem-
bolic events but an increase in hospitalizations, often due to
recurrent AF, in the rhythm control group.®® Six trials (n = 1112)
comparing AF ablation with rate control reported reductions
in mortality (0.51; 95% CI 0.36-0.74), hospitalizations (0.44;
95% CI 0.26—0.76), and stroke (0.59: 95% CI 0.23-1.51) and an
improved quality of life.5® However, none of the trials indi-
vidually had a robust result, patients were highly selected
and the rate control strategy was not optimal. As such, this
meta-analysis should be considered hypothesis generating.
Further trials are required with greater involvement of heart
failure physicians.

Implanted electrical devices

The controversy over the role of high-energy devices for
heart failure continues. Long-term follow-up of cardiac re-
synchronization therapy (CRT) in a French Registry showed
a low rate of sudden death amongst patients who received
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srca (CRT) u Francuskom registru pokazalo je nisku ucesta-
lost iznenadne smrti u bolesnika koji su imali RCT-Pacing
(bez defibrilatora).’%° Sustavan pregled opservacijskih i ran-
domiziranih istrazivanja pokazuje da se razlika u ucestalosti
iznenadne smrti izmedu CRT-Pacinga i CRT-D-a smanjuje.®®
Randomizirane studije usporedbe CRT-Pacinga i CRT-D-a
su u tijeku® (slika A — Take home figure). U tijeku je i istra-
Zivanje (CMR_GUIDE; https://clinicaltrials.gov/ct2/show/
NCTO01918215) koje bi trebalo utvrditi da li oziljak miokarda
utvrden na magnetnoj rezonanciji identificira bolesnike koji
bi imali vecéu korist od implantabilnog kardioverterskog de-
fibrilatora (ICD)®. Retrospektivna analiza studije SCD-HeFT
pokazala je da bolesnici s T2DM-om nisu imali korist od ICD-
a.%! Metaanaliza individualnih podataka bolesnika potvrdila
je smanjenje iznenadne smrti uz MRA.% Sustavnim su pre-
trazivanjem identificirane 22 studije s analizom ICD ureda-
ja nakon smrti; analiza je pokazala da 24 % smrti nije bilo
aritmogeno.®® Vrijedno istrazivanje sa stimulacijom na vise
mjesta, do sada, nije pokazalo poboljsanja u klinic¢kom ili eho-
kardiografskom odgovoru u usporedbi s CRT-om.®

Mitralna regurgitacija

Istrazivanje COAPT pokazalo je da bi perkutano postavljen
MitraClip mogao smanjiti funkcionalnu (sekundarnu) regur-
gitaciju s posljedi¢nim znatnim pobolj$anjem morbiditeta i
mortaliteta, Sto je davalo umjerenu korist u odnosu izmedu
ucinka i troska u kontekstu americ¢kog zdravstvenog sustava
(361 USD po dobivenoj godini Zivota i 55 600 USD po dobivenoj
kvalitetnoj godina Zivota).®*%® Dvije godine pra¢enja MITRA.
fr nisu pokazale dobrobit.®® Moguce objasnjenje ocite razlike
moglo bi biti s obzirom na tezinu disfunkcije LV-a i teZinu mi-
tralne regurgitacije. Ako je regurgitacija disproporcionalna
tezini disfunkcije LV-a, to moZe dovesti do progresije i korek-
cija moZe poboljsati ishod.”®™ Kad je regurgitacija razmjerna
teZini disfunkcije LV-a, popravak mitralne regurgitacije mo-
gao bi biti manje koristan jer disfunkcija miokarda dovodi do
progresije bolesti. Sam je koncept jednostavan i prihvatljiv, ali
primjena u praksi moZe biti komplicirana. Mitralna regurgi-
tacija rasterecuje lijevu klijetku i moze maskirati disfunkciju.
Isto tako je vijerojatno da postoji spektar primarne i sekun-
darne mitralne regurgitacije te u nekih bolesnika i mjeSovi-
ta slika. Vise iskustva i1 budu¢ih podataka iz randomiziranih
studija moglo bi pobolj$ati izbor bolesnika (RESHAPE-HF2:
https.//clinicaltrials.gov/ct2/show/NCT02444338). Kakogod,
optimizacija terapije preporu¢ene u smjernicama, uklju¢ujuci
doze diuretika, mogla bi uzrok mitralne regurgitacije sekun-
darno zbog dilatacije LV-a i mitralnog prstena poboljsati i rije-
§iti. Razvijaju se i druge tehnologije za sekundarnu mitralnu
i trikuspidalnu regurgitaciju.”™

Koronarna bolest srca

U studiji COMPASS (n = 27 395) 5902 bolesnika s CAD-om u
sinusnom ritmu i s dijagnozom HF-a (uglavnom HFpEF) bila
su randomizirana na acetilsalicilatnu kiselinu (ASK) 100 mg
na dan, rivaroksaban 2 x 5 mg ili ASK i rivaroksaban 2 x 2,5
mg.”5 Istrazivanje je prekinuto ranije zbog boljega primar-
nogishoda (kombinirani ishod smrti od CV-a, mozdanog uda-
ra ili infarkta miokarda) uz kombinaciju lijekova u usporedbi
sa samom ASK. Daljnje su analize pokazale smanjenje sveu-
kupne smrtnosti u bolesnika s HF-om, posebice HFpEF-om,
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CRT-Pacing (without a defibrillator).5-%° A systematic review
of observational studies and RCTs reported that differences
in the rate of sudden death with CRT-Pacing and CRT-D were
narrowing.’® RCTs comparing CRT-Pacing and CRT-D are
underway® (Figure A — Take home figure). Whether myocardial
scar found on cardiac magnetic resonance imaging identifies
patients with more to gain from an implantable cardioverter
defibrillator (ICD) is also under investigation® (CMR_GUIDE;
https://clinicaltrials.gov/ct2/show/NCT01918215). Retrospec-
tive analysis of SCD-HeFT found that patients with T2DM did
not benefit from an ICD.®* An individual patient-data meta-
analysis confirmed a reduction in sudden death with MRA 62
A systematic review identified 22 studies with post-mortem
interrogation of ICDs; the analysis suggested that 24% of
sudden deaths were not arrhythmic.%® A substantial multi-
point pacing trial failed, so far, to show improvements in the
clinical or echocardiographic response to CRT.%*

Mitral regurgitation

COAPT suggested that a percutaneously delivered mitral clip
could reduce functional (secondary) regurgitation with a sub-
sequent substantial improvement in morbidity and mortality
that was moderately cost-effective in a US healthcare context
(USS40 361 per life-year gained and $55 600 per quality-adjust-
ed life year).%5-%¢ Two-year follow-up of MITRA. fr suggested no
benefit.®® A possible explanation for the apparent discrepancy
could be the ratio of the severity of LV dysfunction to the
severity of mitral regurgitation. When regurgitation is
disproportionate to the severity of LV dysfunction it may drive
disease progression and correction may improve outcome.”™
When regurgitation is proportionate to the severity of LV
dysfunction, fixing the mitral regurgitation may be less useful
because myocardial dysfunction drives disease progression.
The concept is simple and plausible but application in practice
may be difficult. Mitral regurgitation offloads the LV and may
mask dysfunction. It is also likely that there is a spectrum
of primary and secondary mitral regurgitation, with some
patients having a mixed picture. More experience and further
data from RCTs may improve patient selection (RESHAPE-
HF2: https.//clinicaltrials.gov/ct2/show/NCT02444338). How-
ever, optimizing guideline-recommended therapy, includ-
ing diuretic dose, may cause mitral regurgitation secondary
to dilation of the LV and mitral ring to improve or resolve.
Other technologies for secondary mitral™ and tricuspid
regurgitation™™ are being developed.

Coronary artery disease

In COMPASS (n =27 395), 5902 with CAD, in sinus rhythm
and with a diagnosis of heart failure (predominantly HFpEF)
were randomly assigned them to aspirin 100 mg/day, rivar-
oxaban 5mg bd or aspirin and rivaroxaban 2.5 mg bd.”®"® The
study was stopped early for benefit on the primary endpoint
(a composite of CV death, stroke, or myocardial infarction)
with the combination compared with aspirin alone. Further
analysis suggested a reduction in all-cause mortality for
patients with heart failure, especially HFpEF, assigned to
combination therapy (HR: 0.63; 0.44-0.90) or rivaroxaban
alone (HR: 0.75; 0.53-1.06) with an estimated 4% absolute
difference at 2 years; rather similar to the magnitude of
effect in HFTEF for sacubitril-valsartan™ or dapagliflozin™
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koji su bili na kombinaciji lijekova (HR: 0,63; 0,44 — 0,90) ili
samom rivaroksabanu (HR: 0,75; 0,53 — 1,06) s procjenom 4 %
apsolutne razlike za 2 godine; priliéno sli¢no jac¢ini u¢inka sa-
kubitril-valsartana’ kod HFTEF-a ili dapagliflozina (slika 3).
Ovo upucuje na to da su koronarni dogadaji vazni uzroci smrti
kod HFpEF-a (slika A — Take home figure), iako se ne smije
umanjiti ué¢inak rivaroksabana na endotelnu funkciju, upalu
i fibrozu. Analiza isto tako pokazuje da bolesnici koji nemaju
HF imaju malu korist od dodatnog lije¢enja rivaroksabanom.

Cleland JGF, Lyon AR, McDonagh T, McMurray JJV.

(Figure 3). This suggests that coronary events might be an
important driver of death in HFpEF (Figure A —Take home
figure), although effects of rivaroxaban on endothelial func-
tion, inflammation, and fibrosis should not be discounted.
The analysis also suggests that those who do not have heart
failure have little to gain from additional treatment with ri-
varoxaban.

FIGURE 3. Please see the original article (Eur Heart J. 2020 Mar 21;41(12):1232-1248.).

Medutim, u bolesnika s HFrEF-om, CAD-om, u sinusnom ri-
tmu te nedavno otpustenih iz bolnice zbog pogor$anja HF-a,
dodatak rivaroksabana 2 x 2,5 mg uz osnovnu antitrombotsku
terapiju nije poboljsalo ukupnu prognozu, usprkos tomu sto je
kombinirani vaskularniishod (mozdani udar, infarkt miokar-
daiiznenadna smrt) bio smanjen, uglavnom zbog smanjenja
mozdanih udara.”# Ovo pokazuje da u bolesnika sa stabil-
nom CAD i uznapredovalom HF broj hospitalizacija 1 smrtni
ishod zbog pogorsanja HF-a nisu pod velikim utjecajem anti-
trombotske terapije (slika A — Take home figure).

Inhibitori angiotenzinskih receptora i
neprilizina

Zatajivanje srca sa sniZzenom istisnom frakcijom

Kako se povecava iskustvo s uporabom inhibitora angioten-
zinskih receptora i neprilizina (ARNI) u klini¢kim istraziva-
njima i u svakodnevnoj praksi, tako imamo jak argument da
razmislimo o njima kao o lijekovima prve linije prije nego
inhibitorima enzima konvertaze angiotenzina (ACE) i bloka-
torima anigiotenzinskih receptora (ARB) za lije¢enje HFrEF-
a. U istrazivanje PIONEER-HF® bio je ukljuc¢en 881 bolesnik
s LVEF-om <40 % koji su bili hospitalizirani zbog pogorsanja
funkcije srca, a bili su randomizirani bez uvodnog razdoblja,
neposredno prije otpusta na sakubitril-valsartan ili enalapril.
Tijekom pracenja od 8 tjedana promatrao se u¢inak na vrijed-
nost NT-proBNP-a, a jedna je tre¢ina imala novonastalo HF. Uz
sakubitril-valsartan postignuto je ve¢e smanjenje vrijednosti
NT-proBNP-a. Primijeceno je i smanjenje markera oStecenja
ili stresa miokarda, visoko osjetljivog toponina-T i topljivog
ST2. Ovakvi su se ucinci pojavili brzo nakon randomizacije
(unutar 1 - 4 tjedna). Osim toga, bolesnici koji su bili na saku-
bitril-valsartanu imali su manju vjerojatnost pojave nepovolj-
nih dogadaja unutar prvih 8 tjedana. U studiji TRANSITION®?
bilo su 1002 bolesnika randomizirana na zapo¢injanje terapije
sakubitril-valsartanom prije ili nakon otpusta iz bolnice, utvr-
divsi da ranije uvodenje terapije nije imalo neZeljene u¢inke.

Studija EVALUATE® usporedivala je u¢inak sakubitril-val-
sartana i enalaprila na krutost aorte kod HFrEF-a, a ve¢ina

However, for patients with HFTEF, CAD in sinus rhythm
with a recent hospital discharge for worsening heart failure,
addition of rivaroxaban 2.5 mg bd to background anti-platelet
therapy did not improve overall prognosis, although a com-
posite of vascular outcomes (stroke, myocardial infarction,
and sudden death) was reduced, driven mainly by a reduction
in stroke ™#° This suggests that for patients with stable CAD
and more advanced heart failure, hospitalizations, and deaths
due to worsening heart failure are not greatly influenced by
anti-thrombotic therapy (Figure A —Take home figure).

Angiotensin receptor-neprilysin inhibitors

Heart failure with reduced ejection fraction

As experience in the implementation of angiotensin recep-
tor-neprilysin inhibitors (ARNIs) grows, both in clinical tri-
als and in clinical practice, there is a strong argument to
consider them as first-line agents, rather than angiotensin
converting-enzyme inhibitors (ACEi) or angiotensin recep-
tor blockers (ARB), for the treatment of HFTEF. In PIONEER-
HF® 881 patients with an LVEF <40% who were hospitalized
for worsening heart failure were randomly assigned, without
a run-in period, to sacubitril/valsartan or enalapril prior to
discharge and followed for 8 weeks to determine the effect
on plasma concentrations of NT-proBNP; about one-third had
new-onset heart failure. Sacubitril-valsartan exerted a greater
reduction in NT-proBNP. Reductions in markers of myocardial
injury or stress, high-sensitivity cardiac troponin-T and
soluble ST2, were also observed. These effects appeared
early after randomization (within 1-4 weeks). Moreover,
patients assigned to sacubitril/valsartan were less likely
to experience adverse outcomes within the first 8 weeks.
TRANSITION®? randomly assigned 1002 patients to pre- or
post-discharge initiation of sacubitril/valsartan, showing no
adverse consequences to earlier administration.

EVALUATE® compared the effects of sacubitril/valsartan
and enalapril on aortic stiffness in HFTEF most of whom
were already chronically treated with an ACEi or ARB. After
24 weeks treatment, no differences in aortic stiffness were
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je ispitanika otprije bila na kroni¢noj terapiji uz lijekove iz
skupine ACE inhibitora ili ARB. Nakon 24 tjedna lijeCenja
nije uocena razlika u krutosti aorte, ali je primije¢eno malo
veée smanjenje enddijastolickog i sistolickog volumena LV-a
u skupini na sakubitril-valsartanu u odnosu prema enalapri-
lu, iako su promjene u LVEF-u bile sli¢ne. Vrijednost brzine
E-vala nad mitralnim zalistkom i volumen lijevog atrija sma-
njili su se, sto je u skladu sa smanjenjem tlaka u lijevom atriju.
PROVE-HF®, opservacijska studija, imala je sli¢ne rezultate i
prikazala je da se najveci pad NT-proBNP-a dogodio u prvih
14 dana sukladno nastupu brzoga klini¢kog poboljsanja zapa-
zenog uz sakubitril-valsartan u studijama 1 klini¢koj praksi.
PRIME® je bila randomizirana studija (n = 118) koja je uspore-
divala u¢inak sakubitril-valsartana ili valsartana na funkci-
onalnu mitralnu regurgitaciju u bolesnika s LVEF-om izmedu
251 49% koji su ve¢ uzimali lijekove iz skupine ACE ili ARB.
U onih koji su bili na sakubitril-valsartanu nastupilo je vece
smanjenje mitralne regurgitacije i enddijastolickog LV-a i vo-
lumena lijevog atrija, ali se LVEF podjednako malo povecalau
obje skupine (0ko 2,5 %).

Dodatna istrazivanja iz studije PARADIGM-HF pokazala
su da, u usporedbi s enalaprilom, sakubitril-valsartan moze
poboljSati parametre metabolizma kolagena, posebice, sma-
njenjem sinteze tipa 1 kolagena, koji znatno pridonosi krutosti
miokarda.®® U studiji [-PRESERVE irbesartan nije imao utjecaj
na biomarkere kolagena u usporedbi s placebom.#”

Zatajivanje srca s ocuvanom istisnom frakcijom

Studija PARAGON-HF istrazivala je ucinak sakubitril-val-
sartanauusporedbisprimjenomvalsartananamorbiditetimor-
talitet u bolesnika s HFpEF-om (definirano kao LVEF >45 %).%8
To je bila prva randomizirana studija nakon PEP-CHF*® koja je
zahtijevala da bolesnici budu lije¢eni diureticima, lijekovima
prve linije za pobolj$anje simptoma i znakova kongestije te da
imaju ehokardiografski dokaz disfunkcije srca. Isto tako, to je
bila prva velika studija HFpEF-a koja je zahtijevala da svi bo-
lesnici imaju poviSenu razinu natriuretskog peptida, najsnaz-
nijega Siroko dostupnog prognostickog markera HFpEF-a.
Sakubitril-valsartan usporedivan je s valsartanom, a ne s pla-
cebom jer je mnogo bolesnika pogodnih za uklju¢enje u stu-
diju PARAGON-HF imalo indikaciju za lijeCenje primjenom li-
jekova iz skupova ACE i ARB, s obzirom na hipertenziju i CAD.
Jedino istrazivanje koje je usporedivalo valsartan s placebom
imalo je mali broj ukljuc¢enih ispitanika i neutralan ishod.*®
Ranije randomizirane studije drugih ARB-ova, ukljuc¢ujuci
kandesartan (CHARM-Preserved) i irbesartan (I-PRESERVE),
nisu uspjele dokazati znacajnu dobrobit kod HFpEF-a.¢ Bole-
snici su trebali prije randomizacije dobro podnositi sekven-
cijalno 1 valsartan i sakubitril/valsartan u polovici predvide-
ne ciljne doze. Tako je simulirana klini¢ka praksa (lije¢nici
obi¢no ne propisuju lijekove bolesnicima koji ih nisu voljni ili
ih ne mogu uzimati) i smanjilo se rizik od neutralnog ishoda
studije zbog slabe adherencije. Od 10 539 ispitanih bolesnika
randomizirana su 4822 ispitanika.

Studija PARAGON-HF upozorila je na neutralne rezultate
u vezi s primarnim zajedni¢kim ishodom (CV smrtnost ili
ukupan broj ponavljaju¢ih hospitalizacija zbog HF-a%; slika
4). Neki su tvrdili da je P-vrijednost vrlo blizu 0,05 i da je to
,skoro” pozitivno. To je kriva interpretacija. Studija je pokaza-
la da je veli¢ina potencijalne koristi sakubitril-valsartana kod
HFpEF-a skromna, bez obzira na P-vrijednost i da bi lijecenje
malo vjerojatno uopce bilo isplativo. Prema tome, moramo
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observed but slightly greater reductions in LV end-diastolic
and systolic volumes were observed with sacubitril/
valsartan compared with enalapril, although changes in
LVEF were similar. Mitral E-velocity and left atrial vol-
ume declined, consistent with a fall in left atrial pressure.
PROVE-HF® an observational study, had similar findings
and showed that most of the decline in NT-proBNP occurred
within 14 days consistent with the rapid onset of clinical
benefit observed with sacubitril/valsartan in trials and
clinical practice. PRIME® was an RCT (n =118) comparing
the effects of sacubitril/valsartan or valsartan on functional
mitral regurgitation in patients with an LVEF between 25%
and 49% who were already receiving an ACEi or ARB. Those
assigned to sacubitril/valsartan had greater reductions in
mitral regurgitation and LV end-diastolic and left atrial vol-
umes but LVEF increased by a similar small amount in each
group (about 2.5%).

Further reports from PARADIGM-HF suggest that, com-
pared with enalapril, sacubitril/valsartan may improve
markers of collagen metabolism, in particular, decreasing
synthesis of type-I collagen, which makes an important con-
tribution to myocardial stiffness.®¢In [-PRESERVE, irbesartan
(an ARB) did not affect collagen biomarkers compared with
placebo.®”

Heart failure with preserved ejection fraction

PARAGON-HF investigated the effect of sacubitril/valsartan
compared to valsartan alone on morbidity and mortality in
patients with HFpEF (defined as an LVEF >45%).%¢ It was the
first RCT since PEP-CHF® to require patients to be treated with
diuretics, the first-line treatment for the relief of symptoms
and signs of congestion, and to have echocardiographic
evidence of cardiac dysfunction. It was also the first large
trial of HFpEF to require all patients to have raised plasma
concentrations of natriuretic peptides, the most powerful,
widely available prognostic marker in HFpEF. Sacubitril/
valsartan was compared with valsartan rather than placebo
because many patients eligible for PARAGON-HF had
indications for ACE inhibitors and ARBs such as hypertension
and CAD. The only trial comparing valsartan to placebo in
HFpEF was of modest size and neutral.®® Previous RCTs of
other ARBs, including candesartan (CHARM-Preserved) and
irbesartan (I-PRESERVE) failed to show substantial benefit
for HFpEF® Patients had to tolerate, sequentially, both
valsartan and sacubitril/valsartan at half the intended target
dose before randomization. This simulates clinical practice
(doctors do not usually prescribe medicines to patients
unwilling or unable to take them) and reduces the risk of a
neutral trial-outcome due to low adherence. Of 10 539 patients
screened, 4822 were randomized.

PARAGON-HF was neutral for its primary endpoint (CV
death or the total number of recurrent hospitalizations for
heart failure”; Figure 4). Some have argued that the P-value
was very close to 0.05 and that it was ‘almost’ positive. This
misses the point. The trial shows that the size of the potential
benefit of sacubitril/valsartan for HFpEF is modest, regard-
less of the P-value and that the treatment is, overall, unlikely
to be cost-effective. Accordingly, we should look for more ef-
fective treatments or, more controversially, subgroups that
obtain greater benefit. After a median follow-up of 35 months,
23% of patients experienced a primary event but the annual
incidence of CV and all-cause mortality were, respectively,
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FIGURE 4. Please see the original article (Eur Heart J. 2020 Mar 21;41(12):1232-1248.).

traziti jos ucinkovitije metode lijecenja i jos kontroverznije —
podgrupe koje ¢e ostvariti bolju korist. Nakon medijana pra-
¢enja od 35 mjeseci, 23 % bolesnika dozivjelo je primarni is-
hod, ali CV mortalitet i ukupni mortalitet iznosili su samo 3 %
15 %, Sto je sli¢no podatcima iz prethodnih studija za HFpEF
i starije bolesnike s rezistentnom hipertenzijom koji su bili u
skupini na placebu u istrazivanju HYVET?? lako je <3 % bole-
snika bilo prijavljeno da imaju HF, u spomenutom istrazivanju
kombinacija indapamidaiperindoprila smanjila je sveukupni
mortalitet i incidenciju HF-a za >50 %. Mnogi od tih bolesnika
vjerojatno su imali neprepoznatu HFpEF prije randomizaci-
je. Veéa ucestalost hospitalizacije zbog HF-a u odnosu prema
hipertenziji u studijama s HFpEF-om mogla bi upuéivati na
konstatacijski bias, jer klini¢ari koji imaju visSe interesa ili su
eksperti u lijecenju HF-a vjerojatno ¢e vise dijagnosticirati
1 prijavljivati dogadaje u vezi s HF-om. U cjelini, spomenute
studije upucuju na to da bi ucestalost mortaliteta i vjerojat-
no kardiovaskularnih i sveukupnih hospitalizacija mogla biti
sliéna s dijagnozom HFpEF-a ili bez nje ako bolesnici imaju
sliéno opterec¢enje komorbiditetima. Medutim, isto tako je vje-
rojatno da mnogi bolesnici s hipertenzijom, CAD-om i T2DM-
om imaju nedijagnosticiran HF.

Analize podgrupa pokazale su da je u¢inak sakubitril-val-
sartana na primarni ishod bio vec¢i za bolesnike s LVEF-om
ispod medijana (57 %), ali to je bilo postignuto gotovo u pot-
punosti u¢inkom broja hospitalizacija zbog HF-a prije nego
u¢inkom na smrtnost od CV-a.*® U¢inak sakubitril-valsartana
na primarni ishod isto je tako bio vec¢i u Zena i to je vrijedilo
za sve promatrane razine LVEF-a, ali je to opet bilo ostvareno
razlikom u broju hospitalizacija zbog HF-a, a ne zbog mortali-
teta od CV-a.** Smanjenje vrijednosti NT-proBNP-a bilo je sli¢-
no za oba spola. Cini se da sakubitril-valsartan ima povoljan
uc¢inak na kvalitetu Zivota u muskaraca, ali ne u Zena. Bole-
snici s nedavnom hospitalizacijom zbog HF-a mogli bi imati
vecéu dobrobit.*® Ovakve se opservacije trebaju usporedivati sa
studijom koja je bila neutralna glede primarnih ishoda. Nisu
dokazani u¢inak na mortalitet i korist od lije¢enja s obzirom
na kvalitetu Zivota, a ni na broj hospitalizacija zbog HF-a s
obzirom na spol. U istrazivanju PARADIGM-HF nije utvrdena
razlika u u¢inku lije¢enja s obzirom na spol. U novoj prilic¢-
no velikoj randomiziranoj studiji za HFpEF, PARALLAX-HF,
ispitivanje uc¢inka sakubitril-valsartana na kvalitetu Zivota 1
kapacitet vjeZbanja dat ¢e vise podataka tijekom 2020. godine
(https://clinicaltrials.gov/ct2/show/NCT03066804).

Imaju li zene i muskarci razlicit odgovor na
terapiju?

Analiza 12 058 bolesnika s HFTEF-om u dvama velikim istra-
zivanjima pokazala je da Zene imaju vise tezih simptoma, po-
djednaku LVEF, ali mnogo bolju prognozu od muskaraca, ¢ak i
nakon korekcije za kljuéne prognosticke varijable, uklju¢ujuéi

only about 3% and 5%, which is similar to those for previous
trials of HFpEF and for elderly patients with resistant hy-
pertension assigned to placebo in HYVET.®?2 Although <3%
of patients were reported to have heart failure in HYVET, a
combination of indapamide and perindopril reduced all-
cause mortality and cut the incidence of heart failure by
>50%. Many of these patients probably had undiagnosed
HFpEF prior to randomization. Higher rates of hospitalization
for heart failure in trials of HFpEF compared to hypertension
may well reflect ascertainment bias, as clinicians who are
interested or expert in the management of heart failure are
more likely to diagnose or report heart failure events. Overall,
these trials suggest that the mortality rate and possibly the
rates of cardiovascular and all-cause hospitalization may be
similar in patients with and without a diagnosis of HFpEF, if
they have a similar burden of co-morbidities. However, it is
also likely that many patients with hypertension, CAD and
T2DM have undiagnosed heart failure.

Subgroup analysis suggested that the effect of sacubitril/
valsartan on the primary endpoint was greater for patients
with an LVEF below the median (57%), but this was driven al-
most entirely by an effect on hospitalization for heart failure
rather than on CV death.® The effect of sacubitril/valsartan on
the primary endpoint was also greater for women and this was
true throughout the studied range of LVEF, but again this was
driven by a difference in hospitalization for heart failure and
not CV mortality.®* Reductions in NT-proBNP were similar for
each sex. Sacubitril/valsartan appeared to have a favourable
effect on quality of life for men but not for women. Patients
with a recent heart failure hospitalization may also have
benefited more.*® These observations should be interpreted in
the light of a trial that was neutral for its primary endpoint.
No effect was observed on mortality and the benefits of
treatment on quality of life and hospitalizations for heart
failure according to sex were inconsistent. In PARADIGM-
HF no difference in treatment effect according to sex was
observed. A further sizeable RCT in HFpEF, PARALLAX-HF,
investigating the effects of sacubitril/valsartan on quality of
life and exercise capacity will provide more evidence in 2020
(https://clinicaltrials.gov/ct2/show/NCT03066804).

Do women and men respond differently to
treatment?

An analysis of 12 058 patients with HFTEF in two large tri-
als found that women had more severe symptoms, similar
LVEF but a substantially better prognosis than men, even af-
ter adjusting for key prognostic variables including aetiology
and NT-proBNP (HR: 0.68; 0.62—0.89).°¢ A combined analysis
of PARAGON-HF and PARADIGM-HF suggested that patients
with HFTEF and HFpEF had similarly impaired quality of
life but that women generally reported a worse quality of
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etiologiju i vrijednost NT-proBNP-a (HR: 0,68; 0,62 — 0,89).%
Kombinirana analiza studija PARAGON-HF i PARADIGM-HF
pokazala je da bolesnici s HFrEF-om i HFpEF-om imaju po-
djednako naru$enu kvalitetu Zivota, ali Zene op¢enito prijav-
ljuju losiju kvalitetu Zivota nego muskarci.’” U opservacijskoj
analizi BIOSTAT koja je ukljucila bolesnike s HFTEF-o isto
tako bilo je utvrdeno da Zene opcenito imaju bolju prognozu
usprkos tomu $to su im propisivane nize doze beta-blokatora
i ACE inhibitora.®® Zanimljivo, Zene i muskarci imali su jed-
naku frekvenciju srca koja je farmakodinamski marker doze
beta-blokatora. Za bolesnike s HFpEF-om u studiji TOPCAT,
smanjenje mortaliteta, ali ne i broja hospitalizacija zbog HF-a,
bilo je vecée u Zena, iako je ta interakcija bila statisti¢ki zna-
¢ajna samo za sveukupni mortalitet.®® U studiji PARAGON-HF
(HFpEF) Zene su imale veéu dobrobit od muskaraca kroz sve
ispitivane razine vrijednosti LVEF-a, ali je razlika bila ostva-
rena vise u ucestalosti hospitalizacija zbog HF-s nego morta-
liteta.** Jedna ocita razlika izmedu muskaraca i Zena, gleda-
no u prosjeku, jest tjelesna visina. Resinkronizacijska terapija
srca smatra se uc¢inkovitijom u Zena nego u muskaraca, ali
razlika nestaje kad se prilagodi visini.*®® Mnogi se lijekovi
se izluéuju bubrezima. Procijenjena glomerularna filtracija
(eGFR) indeksira se prema povrsini tijela (BSA), dok se to uo-
bicajeno ne radi s dozama lijekova. Zena (ili sitniji muskarac)
tezine 64 kg1 visine 160 cm ima BSA 1,67 m? prema Duboiso-
voj formuli, i muskarac (ili krupnija Zena) tezine 85 kg i visine
180 cm ima BSA 2,05 m?. Ako oboje imaju eGFR od 60 mL/kg/
m?, tada Zena (ili manji muskarac) ima neindeksiranu eGFR
od 100 mL/min, a muskarac (ili veéa Zena) ima neindeksiran
eGFR od 123 mL/min. Ako se lijek izlu¢uje bubregom, tada
moZda sitniji ljudi trebaju manju dozu za postizanje iste plaz-
matske koncentracije i klini¢kog u¢inka?

Inhibitori natrij-glukoza kotransportera 2

Natrij-glukoza kotransporter protein-2 (SGLT2) nalazi se
uglavnom u proksimalnom tubulu bubrega i u manjoj mjeri u
drugim organima. SGLT1 je obilno prisutan u tankome crijevu
i miokardu. SGLT2 inhibitori (SGTL2i) uzrokuju glukozuriju i
poboljSavaju glikemiju, $to je dovelo do njihova razvoja za li-
jeCenje T2DM-a i osmotske diureze, koja vodi do smanjenja
volumena plazme.**1%2 SGLT1 inhibitori smanjuju crijevnu ap-
sorpciju glukoze, sto moze uzrokovati proljev, ali mogu imati
i povoljan uéinak na utilizaciju energije u miokardu.'®® Veéina
SGLT2i visoko su selektivni, ukljucéujuci dafagliflozin i empa-
gliflozin, dok je sotagliflozin manje selektivan. %

Studija EMPA-REG ukljucila je 7020 bolesnika s T2DM-om,
oko 10 % njih imalo je HF (nije mjerena LVEF) i pokazala je
da je empagliflozin smanjio rizik od hospitalizacije zbog HF-a
1 mortalitet.’** Unutar nekoliko tjedana od pocetka uzimanja
empagliflozina tjelesna tezina 1 arterijski tlak su se smanji-
li, a hematokrit se povecéao, u skladu s diuretskim uc¢inkom.
Randomizirane studije koje su slijedile s drugim SGLT2i u
T2DM imale su sli¢ne rezultate. Metaanalize su pokazale da
su SGTL2i bili hipoglikemici koji suimali najvecéu vjerojatnost
smanjenja incidencije HF-a,'517 dok uz opservacijske podat-
ke raste zabrinutost za inzulinsku terapiju.’®® Metaanaliza
randomiziranih studija s empagliflozinom, kanagliflozinom
i dapagliflozinom za T2DM, ukljuéuju¢i >30 000 bolesnika,
pokazala je korist barem za one s potvrdenom CV bolesti.’?
Za ishode broja hospitalizacija zbog HF-a ili kardiovaskular-
ne smrtnosti, godiénja je ucestalost bila oko 0,6 % za 13 672
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life than men.”” In an observational analysis of patients
with HFrEF, the BIOSTAT survey also found that women
generally had a better prognosis than men despite being
prescribed lower doses of beta-blockers and ACE inhibitors.®®
Interestingly, men and women had the same heart rate, the
pharmacodynamic marker of beta-blocker dose. For patients
with HFpEF in the TOPCAT trial, reductions in mortality, but
not hospitalizations for heart failure, were greater for women,
although the interaction was statistically significant only
for all-cause mortality.®® In the PARAGON-HF trial (HFpEF),
women obtained greater benefit than men throughout the
studied range of LVEF but the difference was driven by
differences in the rate of hospitalization for heart failure
rather than mortality.?* One obvious difference between men
and women, on average, is size. Cardiac resynchronization
therapy is reputed to be more effective in women than men,
but differences disappear once adjusted for height.’*® Many
medicines are cleared by the kidney. Estimated glomerular
filtration rate (eGFR) is indexed to body surface area (BSA) but
doses of treatment are usually not. A woman (or small man)
weighing 64 kg and 160 cm tall has BSA of 1.67 m? using the
Dubois formula and a man (or large woman) weighing 85 kg
and 180 cm tall has a BSA 2.05m?. If both have an eGFR of
60 mL/kg/m?, then the woman (or small man) has an un-in-
dexed eGFR of 100 mL/min and the man (or large woman) has
an un-indexed eGFR of 123 mL/min. If a medicine is cleared
by the kidney then perhaps smaller people require lower dos-
es to achieve the same plasma therapeutic concentration and
clinical benefit?

Sodium-glucose cotransporter-2 inhibitors

Sodium-glucose cotransporter protein-2 (SGLT2) is found
mainly in the proximal renal tubule and to a lesser extent in
other organs. SGLT1 is abundant in the intestine and myocar-
dium. SGLT2 inhibitors (SGLT21i) cause glycosuria, improving
glycaemia, which led to their development for the treatment
of T2DM, and an osmotic diuresis, leading to a contraction
of plasma volume.!®°?2 SGLT1 inhibitors reduce intestinal
glucose absorption, which can cause diarrhoea but might
have favourable effects on myocardial energy-utilization.*®
Most SGLT2i are highly selective, including dapagliflozin and
empagliflozin, but sotagliflozin is less selective 1%

EMPA-REG enrolled 7020 patients with T2DM, about 10%
of whom had heart failure (LVEF was not measured) and
showed that empagliflozin reduced the risk of hospitaliza-
tion for heart failure and mortality.!®* Within a few weeks
of initiating empagliflozin, body weight, and blood pressure
fell and haematocrit rose, consistent with a diuretic effect.
Subsequent RCTs of other SGLT2i in T2DM had similar
findings. Meta-analyses suggested that SGLT2i were the
hypoglycaemic agents most likely to reduce incident heart
failure, %7197 whilst observational data raises concerns about
insulin therapy.’®® A meta-analysis of RCTs of empagliflozin,
canagliflozin, and dapagliflozin for T2DM, including >30 000
patients, showed benefit, at least for those with established
CV disease.’® For the outcome of hospitalization for heart
failure or CV death, the annual rate was about 0.6% for the 13
672 patients with multiple risk factors but without established
CV disease, about 3% for the 20 650 patients with established
atherosclerotic disease and about 6% for 3891 patients
with heart failure at baseline; the relative risk reductions



bolesnika s vise ¢imbenika rizika, ali bez potvrdene CV bo-
lesti, oko 3 % za 20 650 bolesnika s potvrdenom aterosklerot-
skom bolesti i oko 6 % za 3891 bolesnika sa slikom HF-a koja
je poznata od pocetka; smanjenje relativnog rizika sa SGLT2i
u ovim skupinama bile su redom 16 %, 24 % 1 29 %, bez dokaza
razlike izmedu lijekova. Najveca od tih, studija DECLARE™,
ukljucila je 17 160 bolesnika, od kojih je 671 imao HFTEF, a 1316
imalo HFpEF ili neodredenu LVEF. U analizi podgrupa'! dapa-
gliflozin je smanjio broj hospitalizacija zbog HF-a i kardiova-
skularnu smrtnosti za HFTEF, ali ne za druge grupe bolesnike
(slika 5).
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with SGLT?2i in these populations were 16%, 24%, and 29%,
respectively, without evidence of heterogeneity amongst
agents. The largest of these trials, DECLARE,* included 17
160 patients of whom 671 had HFTEF and 1316 had HFpEF or
an unspecified LVEF. In a subgroup analysis,** dapagliflozin
reduced hospitalizations for heart failure and CV mortality for
HFTEF but not for other patient-groups (Figure 5).

FIGURE 5. Please see the original article (Eur Heart J. 2020 Mar 21;41(12):1232-1248.).

Studija DAPA-HF™"2bila je ukljucila 4744 bolesnika i prati-
laih je kroz medijan od 18,3 mjeseci, pokazavsi da se uz doda-
tak dapagliflozina terapiji, sukladno smjernicama za HFrEF,
smanjio broj hospitalizacija zbog HF-a za 30 % 1 mortaliteta
(uglavnom kardiovaskularnog) za 18 %, preveniranja 3 — 5
hospitalizacijail — 2 smrti na 100 bolesnika lije¢enih godinu
dana (slika 6). Bolesnici su imali i neSto manju vijerojatnost
razvoja neZeljenih dogadaja, posebice bubreznih, uz dapagli-
flozin u usporedbi s placebom. Taj dobar ué¢inak ¢ini se posto-
jan u svim podgrupama, iako su bolesnici s dokazom vecega
stupnja kongestije (visa NYHA klasa ili visa vrijednost NT-
proBNP) mozda imali manje koristi. Vazno, u¢inci su bili sli¢-
ni za one s T2DM-om i bez njega i neovisno o Zivotnoj dobi.'*®
Dapagliflozin je isto tako poboljsao kvalitetu Zivota,'** u¢inak
je potvrden i u manjem randomiziranom istrazivanju (DEFI-
NE)* koje je pratilo 263 bolesnika tijekom 12 tjedana; oko 1 od
6 bolesnika osjecalo je znatnu korist ili prevencijom pogorsa-
nja ili poboljsanjem simptoma u usporedbi s placebom.

DAPA-HF™"2 enrolled 4744 patients and followed them
for a median of 18.3months, demonstrating that addition
of dapagliflozin to guideline-recommended therapy for
HFrEF-reduced hospitalizations for heart failure by 30% and
mortality (mainly cardiovascular) by 18%, preventing 3-5
hospitalizations and 1-2 deaths per 100 patients treated per
year (Figure 6). Patients were somewhat less likely to expe-
rience serious adverse events, especially renal, with dapa-
gliflozin compared with placebo. The benefits appeared con-
sistent across subgroups, although patients with evidence
of more severe congestion (worse NYHA class or higher NT-
proBNP) may have received less benefit. Importantly, benefits
were similar for those with and without T2DM and regard-
less of age.** Dapagliflozin also improved quality of life," an
effect that was confirmed in a smaller RCT (DEFINE)S that
followed 263 patients for 12 weeks; about one in six patients
got a meaningful benefit, either prevention of worsening or an
improvement in symptoms, compared with placebo.

FIGURE 6. Please see the original article (Eur Heart J. 2020 Mar 21;41(12):1232-1248.).

U studiji DAPA-HF, uz korekciju prema placebu, gubitak te-
Zine od pocetka do 8 mjeseci istrazivanja bio je 0,87 kg i to
je bilo povezano s malim padom vrijednosti NT-proBNP-a
1 sistolickog tlaka i malog porasta hematokrita 1 kreatini-
na. Ovakvi su rezultati opet sukladni vjerovanju da SGLT2i
ostvaruju barem neki od svojih ué¢inaka poti¢uc¢i diurezu ili
kroz osmotski efekt glukozurije ili upletanjem u natrij-glu-
koza izmjenu u nefronu.*¢ U¢inak SGTL2i pojavljuje se rano,
Sto je u skladu s neposrednim hemodinamskim uéinkom.
Medutim, predloZena su i alternativna ili dodatna objasnjenja
u¢inka SGLT2i. Malo randomizirano istrazivanje pokazalo je

In DAPA-HF, the placebo-corrected decline in weight be-
tween baseline and 8 months was 0.87 kg and this was as-
sociated with a small fall in NT-proBNP and systolic blood
pressure and a small increase in haematocrit and serum cre-
atinine. These findings are again consistent with the belief
that SGLT2i exert at least some of their benefits by enhanc-
ing diuresis, either through an osmotic effect of glycosuria or
by interfering with sodium-hydrogen exchange in the neph-
ron."'® The effects of SGLT2i appear early, consistent with
an immediate haemodynamic effect. However, alternative
or additional explanations for the effect of SGLT2i have
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da empagliflozin stimulira produkciju eritropoetina uzroku-
juéi porast hematokrita i pad feritina, markera upale i manjka
Zeljeza, ali ne i saturacije transferina, markera samog manj-
ka Zeljeza."'” Medutim, primjena egzogenog eritropoetina nije
smanjila morbiditet 1 mortalitet u studiji RED-HF. *® Drugi su
autori pretpostavljali da SGLT21 povecéavaju proizvodnju keto-
na, koji bi mogli biti efikasniji energijski supstrat miokarda ili
blokiraju natrij-glukoza izmjenjivac 3, sto bi moglo dovesti do
pobolj$anja funkcije miokarda i smanjene fibroze 1912

Jedna randomizirana studija empagliflozina u bolesnika s
T2DM-om, ali bez HF-a'#, pokazala je mali u¢inak na funkci-
ju srca i remodeliranje; randomizirana istzrazivanja u¢inka
SGLT2i na funkciju srca u bolesnika s HFrEF-om i HFpEF-om
tek se ocekuju. Buduce studije potvrdit ¢e je li uéinak uocen u
studiji DAPA-HF efekt klaseijesuli u¢inkoviti kod HFpEF-a ili
kad je prisutan teZi stupanj kongestije 12212

Akutno zatajivanje srca

Dvije velike randomizirane studije koje su ispitivale serelexin
nisu uspjele potvrditi rezultate originalne studije RELAX-AHF.
Randomizirana studija otvorenog tipa RELAX-AHF-EU“% (n
= 2688), izvijestila je o sli¢noj ili manjoj ucestalosti smrtnosti
(=2 %) i ponovnoj hospitalizaciji zbog HF-a (<1 %) kroz 14 dana za
bolesnike u skupini na placebu ili serelaxinu, usprkos smanje-
nju pogorsanja HF petog dana lijeCenja [6,7 — 4,5% (P < 0,008)].
Studija RELAX-AHF-2"* bila je dvostruko slijepa RCT studija (n
=6545), a utvrdila je da su ucestalost pogorsanja HF-a u prvih 5
dana (oko 7 %) 1 180-dnevna smrtnost (oko 11 %) bile sliéne i za
placebo i za serelaxin. Neuspjeh tolikih kratkoroénih interven-
cija pri akutnom zatajivanju srca (AHF) moZe biti odraz proma-
Senoga terapijskog koncepta, neucinkovitih intervencija ili pro-
blema s dizajnom studije. Randomizirane kontrolirane studije
kod AHF-a tesko su izvedive, posebice ako se provode dvostru-
ko slijepo. Doista, studija GALACTIC istrazivala je uc¢inak per-
sonalizirane, rane intenzivne i trajne vazodilatacije primjenom
nitrata i hidralazina te takoder nije uspjela dokazati dobrobit,
dovodeci u pitanje koncept terapije vazodilatatorima pri rutin-
skom lijeCenju AHF-a."?* Mnogi se bolesnici prikazuju noénom
zaduhom. TeSko je imati na raspolaganju ekipu istraZivaca
dostupnu 24/7 kad ne postoji ,ulazna baza“ slicna koronarnoj
jedinici ili kataterizacijskom laboratoriju. Samilosni istrazivaci
mogli bi isto tako biti manje voljni uklju¢ivati u studiju nemoc¢-
ne starije ljude koji imaju najveci rizik od nepovoljnih ishoda.
Osim toga, nedostatak zraka obi¢no reagira na terapiju kisikom
1 diureticima tijekom nekoliko sati,**” posebice u bolesnika sa
sistolickim tlakom =125 mmHg, kao Sto je bilo traZzeno u istrazi-
vanjima sa serelaxinom. S druge strane, bolesnici s opseznim
perifernim edemima,? zatajenjem bubrega i niskim tlakom
Cesto ne znace akutno hitno stanje, imaju loSu prognozu i ne-
dostatne efikasnije intervencije lijekovima ili uredajima.’?712°

Terapija maticnim stanicama

Intramiokardijalne injekcije mati¢ih stanica nisu uspjele po-
moci pri odvajanju od uredaja za potporu funkcije lijeve kli-
jetke 10

Zatajivanje srca u bolesnika s karcinomom

Interes za kardioonkologiju odraZava poboljsanje prezivlja-
vanja nakon lije¢enja karcinoma, rastucu osvijeStenosti o KV
toksi¢nosti povezane s poznatim i novim onkoloskim lijeko-
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been proposed. A small RCT suggested that empagliflozin
stimulated production of erythropoietin leading to a rise in
haematocrit and a fall in ferritin, a marker of inflammation
and iron deficiency, although not transferrin saturation, a
marker of iron deficiency alone® However, administration
of exogenous erythropoietin did not reduce morbidity or
mortality in the RED-HF trial.®® Others have suggested
that SGLT2i increase the production of ketones, which may
be a more efficient myocardial energy substrate, or block
myocardial sodium-hydrogen exchanger-3, which may
improve myocardial function and reduce fibrosis.*%*20

An RCT of empagliflozin in patients with T2DM but not
heart failure'® suggested little effect on cardiac function or
remodelling; RCTs of the effects of SGLT2i on cardiac function
in patients with HFrEF and HFpEF are awaited. Future trials
will confirm whether the benefit observed in DAPA-HF is a
class effect and whether they are effective for HFpEF or when
congestion is severe, 22123

Acute heart failure

Two large RCTs of serelaxin failed to confirm the results of
the original RELAX-AHF trial. RELAX-AHF-EU,*** an open-
label RCT (n=2688), reported a similar and low rate for
mortality (<2%) and re-admissions for heart failure (<1%) at
14 days for patients assigned placebo or serelaxin, despite
a reduction in worsening heart failure at day 5 [6.7-4.5%
(P<0.008)]. The RELAX-AHF-2 trial*® a double-blind RCT
(n = 6545), reported that the rates of worsening heart failure
in the first 5days (about 7%) and 180-day mortality (about
11%) were similar for placebo and serelaxin. The failure of so
many short-term interventions for AHF may reflect failed
therapeutic concepts, ineffective interventions, or problems
with trial design. RCTs of AHF are difficult to implement,
especially if conducted double-blind. Indeed, GALACTIC, a
trial of personalized, early intensive and sustained vasodila-
tion with nitrates and hydralazine, also failed to show ben-
efit, calling into question the concept of vasodilator therapy
for the routine management of acute heart failure.*® Many
patients present with acute breathlessness in the middle of
the night. It is difficult to have research staff available '24/7’
when there is no ‘gateway’ similar to a coronary care unit or
catheter laboratory. Compassionate investigators may also
be unwilling to enrol frail elderly patients who are most at
risk of adverse outcomes. Moreover, breathlessness usually
responds to oxygen and diuretics within hours,**” especially
for patients with a systolic blood pressure =125 mmHg, as
required in the serelaxin trials. On the other hand, patients
with extensive peripheral oedema,? renal dysfunction, and
a low blood pressure, who often do not constitute an acute
emergency have a poor prognosis and an unmet need for
more effective interventions; pharmacological, or device }#712°

Stem cell therapy
Intra-myocardial injection of stem cells failed to improve
weaning from left ventricular assist devices.*

Heart failure in patients with cancer

Interest in cardio-oncology reflects increasing survival after
treatment for cancer, growing awareness of the CV toxicity
associated with both established and new treatments for can-



vima te zanimanja za personaliziranu procjenu rizika prije
kemoterapije. Ljudi s kardiomiopatijskom genskom mutaci-
jom mogu biti podlozniji (7,5 % onih s mutacijom gena tinin
prema 1,1 % onih bez takve mutacije) razvoju disfunkcije kli-
jetke nakon primjene kemoterapije.**

Prekid terapije trastuzumabom (oko 60 % prekida dogodi se
zbog kardiotoksi¢nosti) povezan je s poveéanim rizikom od
recidiva karcinoma u Zena s rano invazivnim HER2 pozitv-
nim karcinomom dojke.*®* Jedna opsevacijska studija poka-
zala je da se na svakih 30 Zena koje su primale HER2 cilja-
nu terapiju i u kojih se LVEF smanjila na 40 — 49 %, a bile su
prospektivno lijecene beta-blokatorima i ACE inhibitorima, u
njih samo tri razvio teski HF ili LVEF <35 %.*** Funkcija srca
malokad se vra¢a u normalu nakon dovrsetka terapije, do-
vodedi u pitanje misljenje da je trastuzumabom uzrokovana
kardimiopatija obi¢no reverzibilna. Novija je studija pokazala
povecanu stopu CV dogadaja, posebno HF-a, medu bolesnici-
ma koji se lije¢e zbog multiplog mijeloma i primaju potentne
inhibitore proteasoma, kao $to su carfilzomib i bortezomid,***
Sto je bilo povezano s mnogo lo$ijim prezivljavanjem. Faktor
rizika za razvoj CV dogadaja bila je povisena vrijednost NT-
proBNP-a prije pocetka terapije ili porast tijekom lijeCenja.
Sustavan pregled profilakti¢énog uzimanja anatagonista re-
nin-angiotenzin-aldosterona i beta-blokatora identificiralo
je 22 relevantne randomizirane studije, od kojih je najveca
ukljucivala samo 206 bolesnika®**'3¢, no nisu utvrdeni uvjer-
ljivi dokazi klini¢ke uc¢inkovitosti.

Implementacija terapije

Analiza administrativnih baza podataka primarne prakse u
UK pokazuje da se implementacija terapije znatno poboljsala
tijekom posljednjeg desetljec¢a, sa sada 72 % propisanih beta-
blokatora, iako mnogi bolesnici ostaju na dozi manjoj od cilj-
ne.® Medu otpustenima iz bolnica u Engleskoj i Walesu, 89 %
bolesnika s HFTEF otpusteni su na beta-blokatoru (https.//
www.nicor.org.uk/wp-content/uploads/2019/09/Heart-Failu-
re-2019-Report-final pdf), $to je vrlo sliéno onomu $to je zapa-
Zeno u bolesnika s HFrEF-om koji su bili birani za ukljucenje
u ESC-EURObservational Heart Failure Long-Term Registry**’
Medutim, analiza podataka americkih korisnika Medicare
utvrdila je da je samo 51 % bolesnika s HFrEF-om imalo propi-
san beta-blokator nakon prve ili ponavljaju¢e hospitalizacije
i samo 12 % primalo je najmanje >50 % ciljne doze do jedne
godine.*® Ovo upucuje na to da organizacija skrbi kod HFrEF-
a radi veliku razliku u lijecenju te posljedi¢no u ishodima.
Medutim, randomizirana kontrolirana studijska skupina (n =
2494) usluga reorganiziranih u svrhu pobolj$anja tranzicije s
bolnickog lije¢enja na dolazak ku¢i, sto je ukljucivalo eduka-
ciju o samopomodi, strukturirano otpusno pismo, dolazak k
obiteljskom lije¢niku unutar tjedan dana i ku¢ne posjete za
visokorizi¢ne bolesnike, nije znatno pridonijelo tomu da se
bolesnici bolje osjec¢aju ili utjecalo na ishode.**® Jedna rando-
mizirana studija (n = 110) pokazala je da ¢esti (nekoliko puta
mjesecno) odlasci na sudjelovanje u aktivnostima lokalnih
ljekarni moze popraviti adherenciju uzimanja lijekovai prido-
nijeti dobrom osjec¢anju.’® Randomizirano istrazivanje medu
450 bolesnika utvrdilo je dobrobit e-Health intervencije na
ponasanje u smislu samopomoci i kvalitete Zivota u prva tri
mjeseca nakon zapoc¢injanja, ali ne i nakon toga,*** bez ué¢inka
na broj hospitalizacija ili mortalitet. Ima mnogo razloga za-
Storandomizirane studije sloZenih intervencija ne uspijevaju,
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cer, and interest in personalized risk-profiling prior to che-
motherapy. People with cardiomyopathy-related gene muta-
tions may be more prone (7.5% of those with compared to 1.1%
of those without a titin gene mutation) to develop ventricular
dysfunction after the administration of chemotherapy.**

Interruption of trastuzumab is associated with a higher risk of
cancer recurrence in women with early invasive HER2*" breast
cancer, about 60% of interruptions are for cardiotoxicity.’*> An
observational study showed that of 30 women receiving HER2-
targeted therapies who developed an LVEF of 40-49% and were
treated prospectively with beta-blockers and ACE inhibitors, only
three went on to develop severe heart failure or a LVEF <35%.1%
Cardiac function rarely returned to normal after completion of
treatment, challenging the view that trastuzumab-related LV
dysfunction is usually reversible. A recent study reported high
rates of CV events, especially heart failure, amongst patients
with multiple myeloma receiving potent proteasome inhibitors,
such as carfilzomib and bortezomib,** which were associated
with much poorer survival. Risk factors for developing a CV
event included elevated pre-treatment NT-proBNP or an increase
during treatment. A systematic review of prophylactic use of
renin—angiotensin—aldosterone antagonists and beta-blockers
identified 22 relevant RCTs, of which the largest had only 206
patients,****%* but found no convincing evidence of clinical efficacy

Implementation of therapy

Analyses of administrative data from primary care in the UK
suggest that implementation of therapy has improved sub-
stantially over the last decade, with 72% now prescribed a be-
ta-blocker, although many patients remain on less than target
doses.® Amongst hospital discharges in England and Wales,
89% of those with HFTEF were discharged on a beta-blocker
(https://www.nicor.org.uk/wp-content/uploads/2019/09/
Heart-Failure-2019-Report-final pdf), which is very similar to
that observed in patients with HFTEF selected for enrolment
in the ESC-EURObservational Heart Failure Long-Term Reg-
istry.*¥” However, an analysis of Medicare beneficiaries in the
USA found that only 51% of patients with HFrEF were prescribed
a beta-blocker after a first or recurrent hospitalization for
heart failure and only 12% received at least >50% of the target
dose by 1 year.®* This suggests that the organization of care
for HFTEF makes an important difference to treatment and,
consequently, outcome. However, a cluster RCT (n =2494) of
service redesign aiming to improve hospital-to-home transi-
tion, which included self-care education, a structured hospital
discharge summary, family physician follow-up within 1 week,
and, for high-risk patients, home-visits, did not substantially
improve patient well-being or outcome. An RCT (n=110)
showed that frequent (several times per month) visits to par-
ticipating community pharmacies could improve medication
adherence and well-being.*® An RCT of 450 patients found
benefits of e-Health intervention on self-care behaviour and
quality of life in the first 3 months after initiation but not there-
after, with no effect on hospitalizations or mortality. There
are many reasons why RCTs of complex interventions fail
including inadequate power, suboptimal trial design, already
excellent or unintended improvements in care for the control
group, lack of long-term engagement and motivation of staff
and patients, inclusion of patients for whom pharmacological
intervention is largely ineffective (e.g. HFpEF) but sometimes
we just have to admit that what should work does not. More
evidence is required; learning from past experience.!4?
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ukljucujuci neadekvatnu snagu, suboptimalni dizajn studije,
vec jako dobra ili nehoti¢no poboljsana skrb kontrolne grupe,
manjak dugotrajnog angaziranosti osoblja i bolesnika, uklju-
¢ivanje bolesnika u kojih je farmakoloska intervencija uglav-
nom neucinkovita (npr. HFpEF), ali pokatkad moramo priznati
da nesto sto bi trebalo biti uspjesno ne pokazuje uc¢inak. Po-
trebno je vise dokaza te u¢enja iz proslih iskustava.'#?

Rehabilitacija

Sistematski pregledi upucéuju na to da rehabilitacija temeljena
na vjezbanju moze poboljsati bolesnikov osje¢aj dobrog stanja
1 kapacitet vjeZbanja, smanjiti zatajivanjem srca uzrokovane,
ali i sve ostale hospitalizacije, ali ne moZe smanjiti mortalitet,
usprkos potencijalnom poboljSanju adherencije lijeCenja.*#*47
Najbolji i najisplativiji na¢in provodenja tema je aktivnih
istrazivanja 4814

Palijativna skrb

Morfij olak§ava kroni¢ni nedostatak zraka u bolesnika s kro-
ni¢nim bolestima pluca, ali podatci za HF su oskudni. Ran-
domizirana studija medu 45 bolesnika nije uspjela dokazati
znacajnu klini¢cku korist od morfija primijenjenog u bolesnika
s HFTEF-om ili HFpEF-om, dominantno u NYHA III. funkcio-
nalnoj skupini.*s°

Ukidanje terapije za zatajivanje srca nakon
oporavka

Ukidanje terapije u bolesnika s idiopatskom ili genski uzro-
kovanom dilatativnom kardiomiopatijom koji su postigli puni
oporavak ventrikularne funkcije trebalo bi se uc¢initi s velikom
paznjom.’®* Iako bolesnici s oporavljenom LVEF (HFrcEF)
mogu imati bolju prognozu, to jo$ uvijek ne mora biti dobro.*?
Potrebna su dodatna istrazivanja za peripartalnu i druge spe-
cificne vrste kardiomiopatija. Noviji izvjeStaj iz jedne stare
studije (DIG) pokazao je da je ukidanje digoksina bilo poveza-
no s povec¢anim rizikom od hospitalizacija zbog HF-a, ali nije
utjecalo na mortalitet.® Randomizirano istrazivanje koje je
ukljucilo 188 bolesnika sa stabilnim HF-om iz Brazila poka-
zalo je da se u 75 % bolesnika moZe ukinuti diuretik Henleove
petlje na najmanje 90 dana bez pogor$anja simptoma, potrebe
za ponovnim uvodenjem diuretske terapije ili porasta plaz-
matskog NT-proBNP-a.’** To je u velikoj suprotnosti s manjom
randomiziranom studijom iz UK, u kojoj je ukidanje diuretika
1 drugih lijekova kroz 48 h uzrokovalo dvostruk porast vrijed-
nosti NT-proBNP-a, povec¢anje volumena LV-a i lijevog atrija i
pogorsanje simptoma.*ss

Zakljucak

Tijekom prosle godine postignut je velik napredak u razumije-
vanju i lije¢enju HF-a. Nove kontroverze i novi dokazi dovode
u kusnju mnoge stare pretpostavke. Kao i uvijek, neki ¢e se
odupirati napretku, a drugi ¢e ga prigrliti. Vi, ¢itatelju, morate
pomoci nasoj profesiji i bolesniku i pronaci pravu ravnotezu
izmedu nesmotrenog entuzijazma i dijagnosticke i terapijske
inercije.
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Rehabilitation

Systematic reviews suggest that exercise-based rehabilita-
tion can improve patients’ well-being and exercise capacity
and reduce heart failure-related and all-cause hospitalization
but may not reduce mortality, despite potentially improving
adherence to treatment.’*7 The best and most cost-effective
service-model is a topic of active research.4814°

Palliative care

Morphine relieves chronic breathlessness in patients with
chronic lung disease but data for heart failure are sparse. An
RCT of 45 patients failed to demonstrate important clinical
benefits of morphine administration to patients with HFrEF or
HFpEF predominantly in NYHA functional class II1.1%

Withdrawing treatment for heart failure
after recovery

Withdrawing treatment from patients with idiopathic or geneti-
cally determined dilated cardiomyopathy who have experienced
full recovery of ventricular function should be done with great
caution if at all.*®* Although patients with a recovered LVEF
(HFrcEF) may have a better prognosis, it may still not be good.*?
Further research is required for peripartum and other specific
types of cardiomyopathy. A recent report from an old trial (DIG),
suggested that withdrawal of digoxin was associated with an
increased risk of hospitalization for heart failure but did not affect
mortality.’®® An RCT of 188 patients with stable heart failure from
Brazil suggested that 75% of patients could be withdrawn from
loop diuretics for at least 90 days without deterioration in symp-
toms, need for reinstitution of diuretic therapy, or arise in plasma
NT-proBNP.*** This is in stark contrast to a smaller RCT from the
UK, where withdrawal of diuretics and other therapies for 48 h led
toadoubling of plasma concentrations of NT-proBNP, an increase
in LV and left atrial volumes and worsening symptoms.'*®

Conclusion

Great progress in the understanding and management of heart
failure has been made over the last year. New controversies and
new evidence challenge many old assumptions. As ever, some will
resist progress and others will embrace it. You, the reader, must
help our professions and patients find the correct balance between
reckless enthusiasm and diagnostic and therapeutic inertia.
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