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bolesti zbog velikog morbiditeta i mortali-

teta, premda postoje brojni nacini lije¢enja
koji se stalno usavrsavaju. Vise zahvaca starije
dobne skupine, a, kako je svjetska populacija sve
starija, globalni je problem. S druge strane, mno-
ge bolesti, posebice kardioloske, mogu se, u nekoj
fazi, o¢itovati zatajivanjem srca (ZS).

Zatajivanje srca jedna je od najznacajnijih

Koliko god se nama u struci ¢ini da nam je pro-
blematika zatajivanja srca poznata, jos uvijek se
mozemo iznenaditi nekim (novim) podatcima.
Posljednjih mjeseci svjedoci smo pandemije vi-
rusne bolesti COVID-19 (COVID), koja nam je svi-
ma promijenila Zivote, oboljelo je mnogo ljudi, a
zamnoge je zavrsila smrtnim ishodom. Infekcija
koronavirusom primarno zahvaca respiracijski
sustav, no, kad se bolest prosiri, razli¢itim me-
hanizmima, mozZe utjecati na cijeli organizam,
a jedna od manifestacija bolesti, posebice u ter-
minalnoj fazi, zna biti i ZS. Valja napomenuti da
oko 80 % bolesnika moZe imati blage ili nikakve
simptome i biti prenosilac bolesti. Pandemija CO-
VID-a suoc¢ava nas s izazovima, uci i upozorava
na sadasnje i buduce probleme sa starim i novim
infekcijama i bolestima.

Europsko kardiolosko drustvo i Europsko
drustvo za zatajivanje srca, s radnim skupinama,
kontinuirano razvijaju 1 provode brojne aktivno-
sti, uz smjernice, kongrese, tecajeve i sastanke,
kako bi se u konacnici poboljsala prognoza bole-
snika sa zatajivanjem srca, u ¢emu sudjeluje i Hr-
vatsko kardiolosko drustvo. Izdvajamo Registar
za zatajivanje srca (Heart Failure III Registry),
ATLAS projekt (s epidemioloskim podatcima po-
jedinih zemalja), Tjedan svjesnosti o zatajivanju
srca (ove godine 4. do 10. svibnja), Inicijativu o
zbrinjavanju bolesnika sa ZS-om kod obiteljskih
lijeénika uz pomo¢ specijaliziranih medicinskih
sestara, Telemedicinska potpora (5to je posebice
korisno u doba pandemije). U tekstu koji slijedi

eart failure represents one of the most
Hsigniﬁcant diseases due to its high mor-

bidity and mortality, despite the avail-
ability of various treatment methods that are be-
ing continuously improved. It is more common in
older populations, and with the aging of the pop-
ulation it has become a growing global issue. On
the other hand, many diseases, especially heart
diseases, can manifest as heart failure (HF).

Although those of us who work in the field
might feel that the issues surrounding HF are
well-known, we can still be surprised by (new)
data. Over the last few months, we have wit-
nessed the rise of the COVID-19 (COVID) virus
pandemic, that has changed all of our lives and
affected many people, in many cases with alethal
outcome. COVID infection primarily affects the
respiratory system, but once it has spread it can
influence the whole organism via different mech-
anisms, and HF can also be one of its manifesta-
tions, especially in the terminal phase. It should
be noted that as many as 80% of patients can have
mild or no symptoms while still transmitting the
disease. The COVID pandemic has made us face
new challenges and taught us or warned us of
current problems or of issues that will arise in the
near future with regard to both new and previ-
ously known infections and diseases.

The working groups of the European Soci-
ety of Cardiology and Heart Failure Association
are continuously developing and implement-
ing numerous activities in addition to providing
guidelines and organizing congresses, trainings,
and meetings, with the ultimate goal of improv-
ing the prognosis of patients with heart failure,
and the Croatian Cardiac Society is part of this
process. Notably, this participation includes
the Heart Failure III Registry, the ATLAS pro-
ject (with epidemiological data from individual
countries), the Heart Failure Awareness Week
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donosimo osvrt na lijeGenje akutnog i kroni¢nog ZS-a u doba
COVID-19 pandemije.

Smjernice Europskoga kardioloskog
drustva za dijagnozu i lijecenje kardio-
vaskularnih bolesti tijekom COVID-19
pandemije s osvrtom na zatajivanje srca

Bolesnici s komorbiditetima ¢eScée obolijevaju, uz tezi oblik
bolesti i ve¢u smrtnost, posebice ako je rije¢ o kardiovasku-
larnim (KV), respiratornim, bubreznim, malignim bolestima,
dijabetesu, arterijskoj hipertenziji'. U jednom istrazivanju (n =
8910) pratili su se oboljeli od COVID-a s obzirom na komorbidi-
tete. Smrtnost je iznosila 5,8%, a rizik je bio posebno vezan uz
stariju dobnu skupinu (>65 godina, 10 % : 5,8 %), koronarnu bo-
lest srca (CAD, 10,2 % : 5,2 %), zatajivanje srca (15,3 % : 5,6 %), kro-
ni¢nu opstruktivnu bolest pluca (14,2 % : 5,6 %), aritmije (11,5 %
:5,6 %) ipusenje (9,4 % : 5,6 %). KV bolesti su znatno povecavale
smrtnost? Umetaanalizi 6 studija arterijska hipertenzija i KV
bolesti bile su prisutne u 17,1 % hospitaliziranih zbog COVID-3a,
Sto je rizik od teZe klinicke slike povec¢avalo do 3 putaZ.

Zahvacanje srca uobic¢ajeno se prezentira ozljedom i popu-
Stanjem srca, aritmijama, zastojem srca. U zaraZenih mogu
prevladavati razli¢iti znakovi infekcije (povisena tempera-
malaksalost, promjene koze, promjene osjeta okusa i mirisa,
poremecaji probavnog i urinarnog sustava), ¢esto smetnje s
disanjem i pritisak u prsistu, Sto zna sli¢iti sr¢anom udaru. Za
postavljanje dijagnoze potrebno je koristiti se svim poznatim
klinickim metodama. Ako se obavi koronarografija, uobicaje-
no je uredna. U studiji oboljelih od COVID-a iz Kine (1/2020;;
552 bolnice, n = 1099, prosjek inkubacije — 4 dana, febrilnost -
43%, limfocitopenija — 8 3,2 %, tipi¢ne promjene na CT-u plu¢a
56 %), tezi oblik bolesti razvilo je 6,1% bolesnika (5 % je primlje-
no u intenzivnu jedinicuy, 2,3 % je stavljeno na respirator, a 1,4
% je umrlo)*. Petina oboljelih ima znakove oSteéenja sréanog
misic¢a i tada je smrtnost visestruko vec¢a. U preminulih srce
moZe biti zahvaceno u oko 40 % slucajeva, 12 % umirlih nije
imalo prethodne KV bolesti, dok je 25 — 50 % oboljelih od upale
plu¢a imalo komorbiditete.

Bolesnici s infekcijom koronavirusom mogu dobiti novu
KV bolest ili se pogorsava postoje¢a (CAD, kardiomiopatije,
sr¢ana insuficijencija raznih uzroka). Zatajivanje srca zna
biti posljedica akutnoga virusnog miokarditisa i citokinske
oluje, ali i rezultat pogorsanja kroni¢nog ZS-a. Visoki kardi-
ometabolic¢ki zahtjevi u infekciji poti¢u prekomjeran sréani
rad, dok citokini mogu potencirati Sok i promjenu cirkulacije,
ukljucujuci i koronarne zile, uz stvaranje mikrotromba. Res-
piratorne infekcije prac¢ene hipoksijom stvaraju ve¢u sklonost
smrtnom ishodu. Prosje¢no se u trec¢ine teZih bolesnika moze
razviti ZS.

Akutno zatajivanje srca

Akutno zatajivanje srca dio je komplikacija klinickog tijeka
infekcije, posebice tezih. U podlozi mogu biti akutna ishemi-
ja miokarda, infarkt, upala/miokarditis, stresom inducirana
kardiomiopatija, tahiaritmija, ARDS, akutna ozljeda bubrega
i hipervolemija.

COVID-19 pneumonija vodi u pogorsanje hipoksemijom,
dehidracijom i hipoperfuzijom. Klinic¢ka slika, komorbiditeti,
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(this year from May 4 to May 10), and an initiative for general
practitioner patient care for patients with HF with the help of
specialized medical nurses, and telemedicine support (which
was especially useful during the pandemic). In the rest of this
article, we will provide a review of the treatment of acute and
chronic HF during the COVID-19 pandemic.

Guidelines of the European Society of Car-
diology for the diagnosis and treatment of
cardiovascular diseases during the COVID-19
pandemic in relation to heart failure

Patients with comorbidities are infected by COVID more often
with a higher disease severity and mortality, especially if the co-
morbidity involves cardiovascular (CV), respiratory, renal, or ma-
lignant diseases, diabetes, and arterial hypertension®. One study
(n=8910) followed patients with COVID based on comorbidities.
The mortality was 5.8%, and the risk was especially pronounced
in the older age group (>65, 10%: 5.8%), in coronary artery disease
(CAD, 10.2%: 5.2%), heart failure (15.3%: 5.6%), chronic obstructive
pulmonary disease (COPD, 14,2%: 5,6%), arrhythmia (11.5%: 5.6%),
and smoking (9.4%: 5.6%). CV diseases significantly increased
mortality?. In a meta-analysis of 6 studies, hypertension and CV
diseases were present in 17.1% of those hospitalized for COVID,
with up to 3 times higher risk of higher disease severity?.

COVID affecting the heart usually manifests as cardiac dam-
age and heart failure, arrhythmia, and cardiac arrest. Different
signs of infection can be prevalent in patients with COVID (high
fever, muscle and joint pain, sore throat, headache, fatigue, skin
changes, smell and taste disorders, and disorders of the diges-
tive and urinary systems), and breathing problems accompa-
nied by chest pain are common, which can resemble myocar-
dial infarction. All known clinical methods must be used to
establish a diagnosis. If performed, coronarography is usually
normal. In a study on patients with COVID from China (1/2020;
552 hospitals, n=1099, average incubation — 4 dana, febrility
43%,lymphocytopenia 83.2%, typical changes observed on lung
CT 56%), the severe form of the disease was observed in 6.1% of
patients (5% were admitted to intensive care, 2.3% were placed
on a respirator, and 1.4% died)*. A fifth of the infected had signs
of myocardial damage, in which case the mortality rate was
several times higher. In the deceased, the heart was affected in
about 40% of cases, 12% did not have prior CV diseases, whereas
25-50% of patients with pneumonia had comorbidities.

Patients with COVID-19 infection can develop a new CV dis-
ease or present with progression of an existing disease (CAD,
cardiomyopathies, various form of HF). Heart failure can be the
consequence of acute viral myocarditis and a “cytokine storm’,
but also the result of exacerbation of chronic HF. The high car-
diometabolic burden during infection causes overwork of the
heart, while cytokines can exacerbate shock and circulation
changes, including the coronary vessels and microthrombo-
sis. Respiratory infections accompanied by hypoxia lead to a
higher incidence of mortal outcomes. Approximately one third
of patients with the severe form of the infection can develop HF.

Acute heart failure

Acute heart failure is one of the possible complications in the
clinical course of COVID infection, especially in more severe
cases. The underlining condition can be acute myocardial is-
chemia, infarction, inflammation/myocarditis, stress-induced



slikovne metode i poveéani natriuretski peptidi (NP) mogu
upucivati na ZS. Za dijagnostiku je vazan transtorakalni ul-
trazvuk (TTE) uz krevet (treba paziti da se infekcija ne prene-
se na osoblje i uredaje).

Podatci su o akutnom ZS-u uz infekciju koronavirusom ri-
jetki. Prema jednom izvjestaju u 23 % svih hospitaliziranih
razvija se ZS; ZS je znatno zastupljena dijagnoza pri smrtnim
ishodima u usporedbi s onima koji su prezivieli (52 % prema
12 %, P< 0.0001)®.

Nekoliko je mehanizama kojima se razvija akutno ZS u bo-
lesti COVID-19, poput:

1) akutna ozljeda miokarda (promjene troponina, EKG-a, TTE)
pojavljuje se u 8 % bolesnika® Uzroci mogu biti ishemija, in-
farkt, miokarditis. U teZoj infekciji, ozljeda miokarda biljezi
se u 22,2 — 31 %° Metaanaliza Cetiriju studija (n = 341) opi-
suje da je u bolesnika s teSkom infekcijom, troponin mno-
go veci pri prijmu, ostaje visi u onih koji nisu prezivjeli, a
povecéava se pogorSanjem bolesti®. ZS je ¢e§¢i u bolesnika
s akutnom ozljedom miokarda (14,6 % prema 1,5 %) uz pove-
¢anje vrijednosti NT-proBNP-a’,

2) pratece bolesti mogu pridonijeti razvoju ZS-a (kao Sto su
ARDS, hipoksemija, akutna ozljeda bubrega, hipovolemija,
stresom inducirana kardiomiopatija, sustavna inflamacij-
ska aktivacija — ,citokinska oluja‘, te§ka infekcija uz multi-
organsku disfunkciju);

3)aritmija moZe voditi do pogor$anja funkcije srca. BiljeZi
se u 16,7 % svih hospitaliziranih bolesnika s COVID-omiu
44,4 % onih koji su zahtijevali intenzivnu skrb®.

Ograniceni podatci opisuju da infekcija sa SARS-CoV-2 zna
uzrokovati fulminantni miokarditis. Na dijagnozu se moze
posumnjati kod akutnog pocetka prsnog bola, promjena u
EKG-u, aritmija i hemodinamske nestabilnosti. Obi¢no je pri-
sutna dilatacija lijeve klijetke (LV) uz globalnu hipokontrak-
tilnost, znatno povec¢anje troponina i NP-a, bez signifikantnih
promjena koronarnih arterija. Sumnja na miokarditis trebala
bi se pojaviti u bolesnika s COVID-om 19 i akutnim ZS-om.
Oslikavanje MSCT koronarografijom poZeljno je primijeni-
ti kad Zelimo iskljuciti prate¢u CAD. Magnetna rezonancija
(MR) moZe se upotrebljavati za dodatnu dijagnostiku. Endo-
miokardijalna biopsija ne preporucuje se u bolesnika s CO-
VID-om. To¢an mehanizam ovakvog miokarditisa nije jasan.?

Kronicno zatajivanje srca

Rizik od infekcije koronavirusom (COVID-19) moze biti visok u
bolesnika sa ZS-om, uz stariju Zivotnu dob i komorbiditete. Za
dijagnostiku se primjenjuje niz pretraga: mjerenje tempera-
ture (nekontaktnim uredajima), EKG (aritmije, miokardijalna
ishemija, miokarditis), RTG prsnog kosa (kardiomegalija, CO-
VID-19 pneumonija) i laboratorijski nalazi (visa sedimentaci-
ja, fibrinogen, CRP i limfocitopenija) mogu pomoc¢i u dijagno-
z1. Zbog male RTG senzitivnosti katkad se primjenjuje MSCT
pluca kako bi se otkrila pneumonija. TTE je vrlo vazan da bi
se prikazala disfunkcija LV-a i uo¢io miokarditis. U svemu je
bitno sprijeciti prijenos virusa. Bolesnici s kroni¢nim ZS-om
trebaju se drzati zastitnih mjera (maska, rukavice, higijena
ruku, socijalna distancija, dezinficijensi, samoizolacija), a u
stabilnoj fazi bolje je izbjec¢i kontrole u bolnici. Koliko je mo-
guce, potrebno je koristiti se telemedicinom (internetom, te-
lefonom). Ona pomaze manjoj transmisiji virusa pri pra¢enju
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cardiomyopathy, tachyarrhythmia, acute respiratory distress
syndrome (ARDS), acute kidney injury, and hypervolemia.

COVID-induced pneumonia leads to deterioration of the pa-
tient’s condition due to hypoxemia, dehydration, and hypop-
erfusion. The patient’s clinical presentation, comorbidities,
imaging methods, and elevated natriuretic peptides (NP) can
indicate HF. Application of a bedside transthoracic echocar-
diogram (TTE) is important for the diagnosis (care should be
taken not to transmit the infection to the staff and device).

Data on acute HF with COVID infection are lacking. In one
report, 23% of all hospitalized patients developed HF, and HF
was a significantly prevalent diagnosis in mortal outcomes in
comparison with those who survived the infection (52% vs.
12%, P< 0.0001)®.

There are several mechanisms that cause the development
of acute HF in COVID infection, such as:

1) Acute myocardial injury (changes in troponin levels, ECG,
TTE) manifests in 8% of patients®. The causes can be is-
chemia, infarction, or myocarditis. In severe infections,
damage to the myocardium was reported in 22.2-31.0% of
patients®. A meta-analysis of 4 studies (n=341) reported that
troponin was already significantly elevated on hospital ad-
mission in patients with severe infection, that it remained
higher in those who survived the infection, and that tropo-
nin levels increased as the disease became more severe®.
HF was more common in patients with acute myocardial
damage (14.6% vs. 1.5%), with elevation of NT-proBNP levels”.

2) Comorbid diseases can contribute to the development of HF
(such as acute respiratory distress syndrome, hypoxemia,
acute kidney injury, hypovolemia, stress-induced cardi-
omyopathy, systemic inflammatory activation — a “cytokine
storm’, or severe infection with multi-organ dysfunction).

3) Arrhythmia can lead to deterioration of heart function. It
has been reported in 16.7% of all hospitalized COVID pati-
ents and in 44.4% of those who required intensive care®.

The limited data we have indicate that SARS-CoV-2 infection
can lead to fulminant myocarditis. This diagnosis can be sus-
pected in case of acute onset of chest pain, ECG changes, ar-
rhythmia, and hemodynamic instability. Dilatation of the left
ventricle (LV) can usually be observed, along with global hypo-
contractility, significantly elevated troponin and NP values, but
with no significant changes in the coronary arteries. Myocar-
ditis should also be suspected in patients with COVID-19 and
HF. Imaging using MSCT coronarography is desirable when we
want to exclude CAD comorbidity. Magnetic resonance imag-
ing (MR) can be used as an additional diagnostic tool. Endomy-
ocardial biopsy is not recommended in patients with COVID.
The exact mechanism of this myocarditis is still unclear®.

Chronic heart failure

Risk of COVID-19 infection can be high in patients with HF,
as well as those at an advanced age and with comorbidities.
A number of tests are used in diagnosis: body temperature
measurement (with non-contact devices), ECG (arrhythmia,
myocardial ischemia, myocarditis), chest X-ray (cardiomega-
ly, COVID-induced pneumonia), and laboratory tests (elevated
erythrocyte sedimentation rate, fibrinogen, CRP, and lympho-
cytopenia) can facilitate establishment of the diagnosis. Due
to low chest X-ray sensitivity, chest MSCT scan is used to dis-
cover pneumonia. TTE is very important to show LV dysfunc-
tion and spot myocarditis. During all of the above, it is impor-
tant to prevent virus transmission. Patients with chronic HF

Cardiologia Croatica O
2020;15(7-8):191.



Heart Failure in 2020

stabilnih bolesnika. Preporuc¢uje se potpora psihologa i dosta-
va lijekova kuéi.

SARS-CoV-2 koristi se ACE2 receptorima za ulazak u sta-
nicu, tako da neki podatci navode da angiotenzin receptor
blokatori (ARB) i inhibitori angiotenzin konvertiraju¢eg enzi-
ma (ACEi) mogu povecati broj ACE2 receptora, $to hipotetski
povecava sklonost infekciji®. Istrazivanje medu 12 bolesni-
ka s COVID-om 19 i ARDS-om pokazuje da se plazma Ang II
znatno povecava uz virusnu infekciju i ozljedu pluéa*. Time
lije¢enje ARB grupom lijekova moZe imati povoljan u¢inak na
suzbijanje Ang II posredovane ozljede plu¢a. Dosad dostupni
podatci upucuju na to da terapiju u kroni¢nih bolesnika sa ZS-
om preporuc¢enu smjernicama (ACEi, ARB, beta blokatori-BB,
sakubitril/valsartan, antagonisti mineralokortikoidnih recep-
tora-MRA) treba nastaviti neovisno o COVID-u*". Prekidanje
kroni¢ne terapije moZe uzrokovati pogorsanje ZS-a*2. O¢ekuju
se daljnja istrazivanja o ulozi ACEi/ARB u ovoj bolesti.

Bolesnici s LVAD-om, kao i oni s transplantacijom posebno
su osjetljivi na infekcije, pa bi trebalo striktno provoditi pre-
ventivne mjere prijenosa virusa. Malo je publikacija o obolje-
lima s transplantacijom uz COVID-19; dostupne su neke uz
zarazu SARS-om i MERS-om?™7®,
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should adhere to protective measures (masks, medical gloves,
hand hygiene, social distancing, disinfectants, self-isolation),
and hospital checkups should be avoided during the stable
phase. Telemedicine (internet, phone) should be used as much
as possible. This helps reduce virus transmission while moni-
toring stable patients. Support from psychologists and home
delivery of medication is recommended.
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