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3a KopecrnoHaeHuuna:

Octpara cbpaeyHa HegoctatbuHocT (OCH) e HepasprBHa YacT OT X04a Ha XpPOHWYHO 3abonsiBaHe, KakBOTO MpeacTaB-
nsea CH. Ta Moxe ga € nHMumManHa unu aekomneHcupaHa xpoHnyHa CH, kato ToBa pasgeneHune ce ocropsa B HoBaTa
yHuBepcanHa aedmHuums Ha CH. PasrnesfaHu ca OCHOBHM 1 HOBY AMArHOCTUYHU METOAM, KOWTO [ia MOMOTHAT Ha nekaps B
TbpCEHe Ha TOYHaTa NPUYHMA 3a ANCTIHES U 3a AedMHUPaHe Ha BOMNHNTE C NOBMLLEH puck OT HebnaronpusTeH nsxoa. O6-
CbXaaT ce TpeaneBTUYHUTE Bb3MOXHOCTK 3a noBnusasaHe Ha OCH npes nocnegHuTe roauHu C yCnexuTe u Heycnexure.
Mpasu ce 3akntoyenne, 4e OCH e KnuHUYEH CMHAPOM C BCe OLLE BIMCOKa CMBPTHOCT M YECTOTa Ha pexocnuTanusauumTe,
4nMeTO paHHO AMarHoCTULMpaHe 1 fievyeHne Moxe [a NoBnmusie bnaronpusTHO NporHoaara.
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Abstract. Acute heart failure (AHF) is an integral part of the course of chronic disease, such as HF. It can be initial de novo or acutely
decompensated chronic HF, but this cardinal division is contested in the new published universal definition of HF. Basic
and newer diagnostic methods are considered in this review to help the medical professionals in finding the exact reason
for dyspnea and to define patients at increased risk of adverse outcomes. The therapeutic possibilities for managing AHF
in recent years with their successes and failures are discussed. It is concluded that AHF is a clinical syndrome with still
high mortality and rehospitalization rates and that the timely diagnosis and treatment may favourably affect the prognosis.
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BbBEOEHME INTRODUCTION

CobpaeyvHata HegoctatbyHOCT (CH) € XpoHWMYeH un
nporpecvpaLy, KMMHWYEH CUHOPOM, KOWTO CEe ObITKM Ha
CTPYKTYPHM N OYHKLMOHAMHN CbPOEYHN HapyLLEHNs U
ce 13sBSABa C TUMUYHW KITUHWYHU CUMMTOMM U OBEKTUBHY
©enesu [1]. Ts 3acsira okono 2% OT Bb3pacTHOTO Hacene-
Hue [2-4] n yecToTaTta 1 HapacTBa c Bb3pactTa 4o 10%
[5]. CH e npyvynHa Homep egHo 3a xocnutanuaauum cpeq
nuuata Hag 65 rog. [6, 7] n Hageuwaea npuema B 60nHN-
Lia OT HSAKOW YeCTU OHKOMOrMyHU 3abonsaBaHus B CbOT-
HoweHune 1,4:1 [8]. MNporHosata npu CH e unskntounTen-
HO HebrnaronpuaTHa, ¢ 5- n 10-rogulLHa NPEeXBAEMOCT
CbOTBETHO Marnko Hag 48% v 26% [9, 10].

Heart failure (HF) is a chronic progressive clinical
syndrome which is caused by structural or functional
heart disorders and presents with typical clinical symp-
toms and objective signs [1]. It affects about 2% of
the adult population worldwide [2-4] and its incidence
increases with age up to 10% [5]. HF is the number
one reason for hospitalizations among the people over
65 years [6, 7] and exceeds the hospital admission
for some common cancers in a ratio of 1.4:1 [8]. The
prognosis of HF is extremely unfavourable, with 5- and
10-years survival rates of just over 48% and 26%, re-
spectively [9, 10].
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OE®UHNLMA

OcTtpata cbpgeyHa HegoctaTbyHOCT (OCH) obu-
YanHo ce feduHnpa Kato HoBOBb3HUKHana OCH nnun
XpOoHu4Ha ocTtpo Browwuna ce CH [11, 12]. B nocneg-
HaTa yHuBepcanHa gedwuHnumsa Ha CH obauve ToBa
pasgerneHue ce ocrnopsa u He ce mn3nonaea [1]. OcHo-
BaHMSATa 3a TOBa Ca, Ye ropHata TEPMUHOMOIMS ce us-
nornsea 3a onucaHve Ha GonHWTEe, KOUTO umart ocTpa
Hy>Xga OT XOoCnuTanuaauus unu ot CrnewHu rpwku. B
MOBEYETO Cry4am TOBa Ca NaLMEeHTU C XPOHUYHO Npo-
rpecvBHo BrnolwasaHe Ha CH, a He B pe3ynTtaT Ha egu-
HWYeH oCTbp MHUMAEHT. OCBEH TOBa, UHAMKALMUTE 3a
XocnuTanu3auus unv pasxoauTe 3a crelwHa rpuxka
MoraT ga ca pasfuyHu B OTAENHUTE CTpaHu M ToBa
[a onpegenst AOMbIHUTENHW pasnuku B YectoTaTta U
onpepgeneHneTto. ETo 3awo, aBTopuTe Ha CbBMECTHUS
OOKyMeHT Ha acouuaummTte no CH Ha CALL, Espona,
AnoHusa npegnarat ga ce mM3nonseBa CamMoO TEPMUHDBT
~aekomneHcupaHa CH® koeto ga obeguHsiBa KakTo
ocTpo BrnoweHa CH B pesynTaTt Ha NPOBOKMpALL, MHLU-
[OEHT, Taka 1 3Ha4yMMO BfOLIABaHE Ha CUMMNTOMUTE MpU
XPOHUYHO CbCTOSIHUE.

Te3n goBogn Ha paboTHaTta rpyna no Hosa gedu-
Huumsa Ha OCH obade He ce noakpensaT OT HacKopo
ny6nvkyBaHuTe faHHu oT npoy4ysaHeTo BIOSTAT-CHF,
koeTo obxBalia 2516 GONMHM C HOBOBBL3HWKHANA U1
BrnoweHa CH ot 69 ueHTbpa 1 11 cTpaHu B EBpona
[13]. MaumneHTnute ¢ OCH, ot kouTo 36,8% ca c HOBO-
Bb3HMKHana, umar no-BMcoka 6-mMmecevyHa CMbPTHOCT —
12,3% cpeuy 4,7%, v 180-aHeBHa YecToTa Ha pexoc-
nutanusaumm 3a CH — 15% cpewy 8,9%, OTKOMKOTO
Tesun ¢ BrioweHa xpoHunyHa CH. MNporHoctuyHuTe map-
Kepu 3a ABeTe rpynu CbLUO ce pa3nuyasart. [launeHTu-
Te, npneTn B 6onHunua ¢ OCH, nmar pasnuyeH npodun
Ha BromapkepuTe OT TO3M Ha aMOynaTopHM NaUNEHTU
¢ Brnowaeaula ce CH. ABTopuTe npegnonarar, 4e npu-
YMHa 3a ToBa ca pasnM4yHM NaToU3NONOTNYHN MeXa-
HU3MW, KOUTO BOAST 40 PasfvyHM HaYMHW Ha aKTUBWU-
paHe Ha HeEBPOXYMOPAasHW 1 Bb3nanuTenHy NpoTeNHN.

OWArHO3A

Hanuuneto Ha 3aCcTon € OCHOBEH KMMHUYEH CUMI-
ToM npu 6onHute ¢ OCH. Tllonckn m3cnegoBartenu
onuceaTt Tpy PEHTUMNHO Pas3nUyYHKU rpynm OOMHM, Xoc-
nutanuampann 3a OCH [14]. Mpu 352-ma 6onHM Ha
cpegHa Bb3pacT 68 roanHn, ot kouTo 77% ca MbXxe,
Te yCTaHOBSIBAT TpY BMAA KOHrecTusi: npegumHo be-
nogpobHa (15%) — rpyna A, mnsonupaH nepudepeH
3acton (9%) — rpyna B, n cbCc cmeceHa nepudepHa
N ueHTpanHa koHrectus (76%) — rpyna C. Mexgy oT-
OenHuTe rpynn Hama 3HauyMMu gemMorpaddcku pasnmku.
Te nmat cxogHa KOMOPOMAHOCT M Gnmu3ka cUcTonHa
nesokamepHa yHkumsa. bonHuTe ot rpyna A ca c no-

DEFINITION OF AHF

Acute heart failure (AHF) is commonly defined as
de novo AHF or chronic acutely decompensated HF
[11, 12]. However, this division is disputed in the last
universal definition of HF and not used [1]. The rea-
sons for this are: the above mentioned terminology
is used to describe patients who are in urgent need
of hospitalization or emergency care. In most cases,
these are patients with chronic progressive worsening
of HF, not as a result of a single acute incident. In
addition, indications of hospitalization or emergency
care costs may vary from country to country and this
may lead to further differences in the rate and indica-
tions. Therefore, the authors of the joint document of
the HF associations in the USA, Europe, Japan pro-
pose to use only the term ,decompensated HF* which
incorporates both acutely worsened HF as a result of
an acute incident or significant symptoms worsening
of a chronic condition.

However, these arguments of the working group on
the new universal definition of HF are not supported
by the recently published data from the BIOSTAT-CHF
study. It included 2 516 patients with incident or wors-
ened HF from 69 centers and 11 countries in Europe
[13]. Patients with AHF, of which 36.8% were with new
onset HF, had a higher 6-month mortality — 12.3% vs.
4.7%, and a higher 180-day rehospitalization rate for
HF — 15% vs. 8.9% than those with decompensated
chronic HF. The prognostic markers for the two groups
also differ. Patients admitted to a hospital with AHF
have a different biomarkers profile than the outpatients
with worsening HF. The authors suggest that this may
be due to different pathophysiological mechanisms that
lead to various pathways of activation of neurohumoral
and inflammatory proteins.

DIAGNOSIS

The presence of congestion is a cardinal clinical
symptom in patients with CHF. Polish researchers de-
scribed three very different phenotypes of patients hos-
pitalized with AHF [14]. In 352 patients at a mean age
of 68 years, 77% men, they found three types of con-
gestion: mainly pulmonary (15%), group A; isolated pe-
ripheral congestion (9%), group B, and with mixed pe-
ripheral and central congestion (76%), group C. There
were no significant demographic differences between
the groups, they have similar comorbidities and sys-
tolic left ventricular function. Patients in Group A had
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HUCKN HMBA Ha ypesi, bunmpyouH, n yepHoapbHa T
N MO-BMCOKM HMBA Ha XEMaTtoKpuT, anbyMuH 1 NeBKO-
unTK Npu npuemaHeto M. OcBeH ToBa, Te ca C No-BU-
COKO CUCTOSIHO apTepuarnHo HansraHe v ¢ Har-ronsmo
crnagaHe Ha apTepuanHoTo HansraHe creg npoBeaeHo
neyeHne 3a 48 yaca. bornHUTe CbC cMeceHa KOHrecTust
ca C Han-BMCOKO HMBO Ha N-TepMuHanHusi Npekypcop
Ha MO3bYHUSA HaTpuypetndeH nentug (NT-proBNP) un
npu T9X HanuuneTo Ha xpoHundyHa CH e Hawn-ronsamo —
npu 77%. Han-ronsiMo MOHWXXEHUEe Ha TEenecHoTo Te-
rno B pamkuTe Ha 48 4aca e Hanuvue npu 6onHuTe ¢
n3onupaHa nepudepHa KoHrectus — cpegHo 2,9 kg,
cnegBaHu OT Te3n B rpyna C — cnag cpegHo ¢ 2 kg,
N Hal-marnko ca pegyumpanu TernoTo CvM NauuneHTu-
Te camo ¢ b6enogpobeH 3acTon — egBa 1 kg cnag 3a
48 vaca. bonHuTe ot rpyna A ca ¢ Hain-bnaronpusiTHa
KpaTKOCpOYHa M AbArocpoyvHa nporHosa. Jivncara Ha
nepudepHa KoHrecTusa npeaseLlasa no-Marko BrioLla-
BaHe Ha CH npes nbpeuTe 48 Yaca cnen xocnuranuaa-
umudaTa, no-kpaTbk BONHNYEH NpecTon — cpegHo 6 crnps-
MO 7 OHW, N MO-HMUCKa e4HOroAnLLHa CMbPTHOCT — 12%
cnpsamo 28% n 29%, p < 0,05. O6paTtHo, HaNMM4YMETO Ha
CMCTEMEH 3acToW e fnoL NporHocTuyeH Gener, BogeLy
00 Hapg 2,5 NbTU NO-BUCOKA CMBPTHOCT B paMKUTE Ha
1-BaTa roguHa cnep gexocnutanmsaums 3a OCH — HR
= 2,68, 95% CI 1,06-6,79, p = 0,04.

KnuHnyHaTa oba oueHka npy npuemaHeTo Tpsib-
Ba [a € KOMMIEeKCHa 1 Aa BKI4YBa pasnuyHu dakTo-
pW, Kato NpUYnHK, NpeuunuTupawmn daktopu, eHo-
TUMHa nsasa u ap. lNpeanoxeH e NpoToOKOs 3a HavarnHa
OLleHKa, KOUTO MMa 1 CBOsITa NPOrHOCTUYHA CTOMHOCT
3a npenckasBaHe Ha egHomeceveH HebraronpuaTeH
usxod. Tow Bkmw4yBa 7 enemeHta — “7P-npotokon®:
KNUHWYEH cheHoTUN (CyX, BMaXeH, TONbI, CTYAeH), na-
TOPU3MOMNOrMYHM  XapaKTEPUCTMKN, MpeuunuTupaLim
hakTopw, nognexatia eTMonorMyHa naTonorus, nonu-
MOPBUOHOCT, NOTEHUManHM STPOreHH Bpeaun, Nnpeano-
YMTaHUA Ha nauueHTuTe [12].

MonbT cbLo e oT 3HayeHue. XKeHuTe nmar no-Bu-
coka cmbpTHOCT oT OCH, oTkonkoTo mbXxeTe. Hackopo
ny6rnvkyBaHO ObMTOCPOYHO npocnegsBaHe B M3paen
Ha 721 6onHu ¢ HoBonosiBuna ce OCH nokasa, ye xe-
HUTE nmat no-Bucoka cMbpPTHOCT cref 30 AHM OT Xoc-
nutanusaumsaTa (12% cnpsamo 7%, p = 0,013), kosiTo ce
3anassa Bucoka cneg 1 n crneg 10 roguHn Ha npocre-
AsiBaHe — CboTBETHO 28% cnpsamo 17% n 78% cnpsimo
67%, p < 0,001. Mpu MHOrohakTOpeH perpecuoHeH
aHanm3 Ha NPeXMBSEMOCTTa XEHCKUST NOoM He3aBucu-
MO npefckasBa No-BMcoka CMbPTHOCT ¢ 82% cneg 1 1
¢ 24% cnep 10 rog. [15]. HoB aHanm3 Ha gaHHWUTE OT
kKnuHudHoTo npoyyBaHe ASCEND-HF (Acute Study of
Clinical Effectiveness of Nesiritide in Decompensated
Heart Failure) coun, ye cbliecTByBaT pasnuku no norn
1 B Npe3eHTauusTa Ha 6onHuTe, XocnuTanuampaHm 3a
OCH [16]. B ToBa rongamo mexayHapogHO ABOWHOCNS-

lower levels of urea, bilirubin, and hepatic GGT and
higher levels of haematocrit, albumin, and leukocytes
at admission. Besides, they had higher systolic blood
pressure and larger blood pressure reduction after 48
hours treatment. Patients with mixed congestion had
the highest levels of the N-terminal precursor of brain
natriuretic peptide (NT-proBNP) and the rate of chronic
HF was highest — in 77%. The greatest body weight
loss within 48 hours had patients with isolated periph-
eral congestion — an average of 2.9 kg, followed by
those in group C — a decrease of 2 kg on average and
the least weight loss was found in the patients with only
lung congestion — only 1 kg drop in 48 hours. Group A
patients have the most favourable short-term and long-
term prognosis. The lack of peripheral congestion pre-
dicted less worsening of HF in the first 48 hours after
hospitalization, shorter hospital stay — average of 6 vs.
7 days, and lower one-year mortality rate — 12% vs.
28% and 29%, p < 0.05. Conversely, the presence of
systemic congestion was a poor prognostic sign that
lead to more than 2.5 times higher mortality within 1
year after discharge from AHF — HR = 2.68, 95% CI
1.06-6.79, p = 0.04.

The clinical overall assessment at admission should
be complex and must include various factors, such as
causes, precipitating factors, phenotypes, etc. An initial
assessment protocol has been proposed, which also
has its prognostic value for predicting one-month ad-
verse outcomes. It includes 7 elements — 7P protocol®:
clinical phenotype (dry, moist, warm, cold), pathophys-
iological characteristics, precipitating factors, underly-
ing etiological pathology, polymorbidity, potential iatro-
genic harms, and patient preferences [12].

Gender also is important. Women have a higher
mortality rate from AHF than men. A recently pub-
lished long-term follow-up of 721 patients with new
onset AHF in Israel showed that women had higher
mortality rate than males after 30 days from hospi-
talization (12% vs. 7%, p = 0.013), which remained
high after 1 year and 10 years of follow-up — 28% vs.
17% and 78% vs. 67%, respectively, p < 0.001. In
a multifactorial survival regression analysis, female
gender independently predicted higher mortality by
82% after 1 and 24% after 10 years. [15] Novel anal-
ysis of the data from the ASCEND-HF (Acute Study
of Clinical Effectiveness of Nesiritide in Decompen-
sated Heart Failure clinical study Heart Failure) in-
dicates that there are also differences by gender at
presentation in hospital with AHF [16]. This large
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no paHAOMU3NPAHO KITMHUYHO M3NUTBAHE Ca BKIIOYe-
HW obwwo Hag 7000 6onHmn ¢ OCH, oT kouTto 65,8% ca
MBbXe. XKeHuTe ca 6unm no-eb3pactHu — 70 cnpsamo 65
rod., ¢ No-BMCOKO cuctonHo AH 1 no-gobpa 6bLO6pey-
Ha dyHkumsA. Te no-vyecto ca 6unm cbe 3anaseHa N,
Nno-4eCcTO ca NeKkyBaHu 3a Aenpecus npeay npuemaHe-
TO nMm. lNo-pagko ca nekyBaHW BbTPEOOMHUYHO C UH-
XMBUTOPU Ha PeHUH-aHrMoTeH3uH cuctemata (PACwK)
n 6eta-6nokepn (BB). XXeHute pegyumpar no-manko
TErnoTo CM U OTAENSAT MO-Marnko KONMMYecTBO YypuHa
no Bpeme Ha BONMHNYHOTO neyeHne. Bunpekn ye HamMa
pasnuka no nosmt B CMbPTHOCTTa M pexocnuTanuaauu-
ute Ha 3-Tma n 80-ns AeH, Ka4eCTBOTO Ha XMBOT Npwu
noctbnBaHeTo M Ha 30-us OeH cnen WU3NUCBaHETO e
MO-rOLLO MPU XXEHUTE B CPABHEHUE C MBXETE.

O6pa3Hu meToam

O6pasHuTe metogum npoabrkaeaT Aa ca OCHOBHU
AnarHocTnyHm cpeactea 3a CH. PagpaboTteH e ToukoB
WMHOEKC 3a KoHrectus (congestion score index, CSI)
npu obuyanHa peHTreHorpadms Ha rpbaeH kow [17,
18]. To3n mogen pasgens Buanmute 6enogpobHU no-
neta Ha 6 TonorpadCckm 30HM 1 BCSIKa 30Ha Ce OLeHsIBa
Nno HanMuMeTo Ha peHTreHoBu Genesun 3a GenoapobeH
3acton: ot O TOYKM NpW fMnca Ha 3aCTOMHWU MPOMEHMU
00 3 TOYKM MpU HanMune Ha UHTEH3MBHA 30HaA Ha an-
BeonapeH 6enogpobeH OTOK (CxogHa MITbTHOCT CbC
cbpaeyvHus cunyeT). Touknte ce cymupar U ce pasge-
naT Ha 6pos nscneaBaHu 30HM, obnyarHo 6. [dunarHo-
CTnyHaTta cTtorHocT Ha CSIl e npoydeHa npu 1333-ma
OOonHW, NpMeTn 3a NnedyeHnMe C ocTpa OUCTHEs B LIeH-
Tbp BbB PpaHums [19]. Mo-Bucokuat CSI ce cBbp3Ba
C Hamu4yMe Ha noBedYe Npuapyxaealuy 3abonsaBaHus,
NO-TEXbK 3aCTON KIUHUYHO, MO-BUCOKM HMBA Ha BNP,
BroweHa 6bOpeyHa PyHKLNA 1 MO-TEXKa pecnmnpaTop-
Ha auupgosa. Tol ce acouuupa 3HAYMMO MO-YecTo C
Hanuune Ha OCH, ¢ kopurnpaH penaTtmeeH puck 1,19,
95% CI 1,16-1,22 (p < 0,001) 3a Bcska 0,1 Touka no-
Bedye B CSI. [dmnarHoctnyHata akypatHocT Ha CSI 3a
OCH e 3HauYnmMa kakTo camMOCTOSATENHO — C MNNOLL, oA
onepauuoHHaTa kpua Ha npuematens (AUROC) 0,84,
95% CI 0,82-0,86, Taka 1 gobaBeH KbM KIMHUYEH OMC-
kpumHaTtmeeH mogen, AUROC 0,87, 95% CI 0,85-0,90.
ABTOpPUTE NPaBAT U3BOA, Y€ CUCTEMATUYHOTO NOSyKO-
NNYECTBEHO PEHTIEHOBO OLieHsiIBaHe 3a 6enogpobHus
3acTon MMa BUCOKa gmarHocTuyHa ctonHocT 3a OCH
npu OOMHM C HesicHa AucnHes. [1o-MbHOLEHHOTO
OMNON30TBOPSsiIBAHE Ha rpbAaHaTa pPeHTreHorpamMa Moxe
[a HY Jafe eBTUH, LUMPOKO M3MON3BaH U AOCTbIMEH Ha-
YMH 3a Tpuax Ha 6onHute ¢ OCH B cneluH1Te 3BeHa.

YNTpasByKOBOTO M3crnenBaHe Ha 6enusa gpob Hae-
nn3a yBepeHOo kaTo METOA 3a MoCTaBsiHe Ha AuarHo-
3a npu OCH. OueHkaTta Ha 6enogpobHaTta KOHrectumsi
ypes uacregsaHe Ha B-nuHuute B 6enoapobHus nap-
HEXVMM Ce Hanara Bce MoBeye U e C ronsiMa guarHoc-

international double-blind randomized clinical trial
included a total of over 7,000 patients with AHF, of
whom 65.8% were men. The women were older — 70
vs. 65 years, with higher systolic blood pressure and
with better renal function. They have more often pre-
served ejection fraction (EF), more often were treat-
ed for depression before admission. Less commonly,
female inpatients have been treated with renin-an-
giotensin system inhibitors (RASIi) and beta-blockers
(BB). Women lost less weight and had lower urine
output during in-hospital treatment. Although there
was no gender difference in mortality and rehospi-
talizations on days 3 and 80, the quality of life on
admission and on day 30 after discharge was worse
in women than in men.

Imaging methods

Imaging methods continue to be the main di-
agnostic tools for the diagnosis of HF. A new con-
gestion score index (CSl) has been developed for
conventional chest radiography [17,18]. This mod-
el divides the visible lung fields into 6 topographic
zones and each zone is assessed by the presence
of X-ray signs of pulmonary congestion: from 0
points in absence of congestion to 3 points in the
presence of an intense zone of alveolar pulmonary
oedema (similar density to cardiac silhouette). The
points are summed and divided by the number of
areas examined, usually 6. The diagnostic value
of CSI was studied in 1333 patients admitted for
treatment of acute dyspnoea in a center in France
[19]. The presence of higher CSI was associated
with more comorbidities, more severe clinical con-
gestion, higher BNP levels, impaired renal function,
and more severe respiratory acidosis. It was associ-
ated significantly more frequently with the presence
of AHF, with a corrected relative risk of 1.19, 95% ClI
1.16-1.22 (p < 0.001) for every 0.1-point increase
in CSI. The diagnostic accuracy of the CSI for AHF
was substantional, both alone, with an area below
the receiver’s operating curve (AUROC) 0.84, 95%
Cl 0.82-0.86, or if added to a clinical discriminant
model, with AUROC 0.87, 95% CI| 0.85-0.90. The
authors conclude that systematic semi-quantitative
X-ray evaluation for pulmonary congestion has a
high diagnostic value for AHF in patients with un-
known reason for dyspnoea. More thorough use of
the chest X-ray can give us an inexpensive, widely
used and affordable way to screen better patients
with AHF in the emergency department.

Ultrasound examination of the lungs emerg-
es as a reliable method of diagnosis in AHF. As-
sessment of pulmonary congestion by examination
of B-lines in the lung parenchyma is increasingly
used and has great diagnostic and prognostic val-
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TU4YHa M NPOrHocTMYHa ctorHocT [20]. MNpe3 nocneaHu-
Te roguHW ce HaTpynaxa AokasaTencrea 3a nonsara ot
exorpadmsita Ha 6enusa gpob. MNpegnarat ce onpocTe-
HW METOAMKM OT U3cneaBaHe camo Ha 4 30HM Ha 6envsa
Apo6, KoUTo fa ce NpoBexaaT 40 fernoTo Ha 6onHus.
B npoyuBaHe npu 370 6onHn ¢ OCH [21] ce ycTaHoBSI-
BaT cpeaHo 6 B-nuHuu B 6enuns apob — ot 0 go 18. 3a
BCekn HapacTtaly 6pon B-nuHum (0o 4, 5-9 u Hag 10),
PUCKLT OT BbTPEeOONHWYEH HebrnaronpusTeH W3XOA,
KOWTO BKIOYBA CMBbPT UM BOLIABAHE C MPUEM B UH-
TEH3VBHO OTAEeMNeHne, MHOTPOMHAa NogapbXKKa Unm ns-
nonsesaHe Ha guBaic, HapacTea ¢ 82% (14% po 188%,
p =0,011). C noBeye Ha Bpor NUHUN BONHUYHUAT Npe-
CTon ce yabimkaBa cpegHo oT 5 Ha 8 gHm (p = 0,008).
Cnepn npoBefeHo fedeHne 6podat Ha B-nuHunte B Ge-
nus opo6 Hamansiea ot 6 Ha 4, KaTo AenbT Ha NauneH-
Tnte ¢ 0-3 B-nnHum Hapactea oT 29,5 Ha 47,3%. lNonam
Opon B-nuHMM Npu M3nuUcBaHeToO MporHo3upa Hebna-
ronpuaTeH naxog Hag 3 NbTy Ha 60-n AeH, NoYTn TpU
nbTM Ha 90-n geH n 2 nbTn Ha 180-n geH. [JobaBaHeTO
Ha exorpadckaTta Haxogka ot 6enusa apob kbMm Hanu-
YMETO Ha XPUMOBE ayCKynTaTOPHO Npean U3NUCBAHETO
nogobpsiBa NporHocTnyHaTa ctomHocT, kato AUC Ha-
pactBa ot 0,528 Ha 0,653, p = 0,033. Te3u pesyntaTtu
ce noTBbpPX4asar U OT npoyyBaHe B MeKCcuko Ha 62-ma
©6onHu ¢ OCH [22]. To noTBbpXAaBa AOMbIIHUTENHATA
NPOrHOCTMYHa pons Ha B-nuHunte B Genua gpob 3a
BbTPEeOOMNHMYHA CMBPTHOCT, C YyBCTBUTENHOCT 57%,
cneuyndunyHoct 86% n AUC 0,788.

Te3n gokasaHu nonau ot Y3 nacnensaHe Ha benuvs
Apob BoasT 40 TOBa U3cneaBaHeTo Aa Obae BKNOYEHO B
nocrnegHaTa pegakuusa Ha nosuumsita Ha EBponerickata
acoumauus no CH (HFA) 3a obpasHo n3cnensaHe npu
OCH [23]. lMpw BOMNHM B KPUTUYHO CHCTOAHUE U C HEC-
TabunHa xemoaMHaMuvKa ce npenopbyBa (POKYCMPaHO
exokapauorpadcko nscnegsaHe (FoCUS) nnroc 6eno-
ApobeH ynTpassyk. [py ChewwHn CbCTOAHUSA TaKbB BUA
KOMOUWHMpaHO 0bpa3Ho n3crnenBaHe nomara 3a pasrpa-
HM4YaBaHe Ha OTAENHWTE BUOOBE LUIOK (OOCTPYKTUBEH,
KapOWOreHeH, XUMOBOSIEMUYEH WU OUCTPUDYTMBEH)
ypes3 naeHTnduuMpaHe Ha TaMmnoHaga, JecHoKaMepHa
1N neeBokamepHa aucdyHkums, 6enogpobHn B-nnHup,
TeXkKa KrnanHa AMCAYHKUNS Uy XMNnepamHaMmMyHo Marn-
KO CcbpLe C Marka BeHa kasa WHeprop. B Ta3n pan-
Ha ¢asa Ha OCH FoCUS e nonesHo 3a gonassiHe Ha
3HAYMMM CTPYKTYPHU U (PYHKLMOHANHM aHoManumn Ha
kamepu unun knanu. Korato 3agyxbT € Npuapy>eH ot
rpbaHa 6ornka, oKycMpaHOTO exorpaddCko n3cneaBaHe
KaTo MbpBOHaYarieH TecT MOXe [a MomorHe 3a aunde-
peHuMpaHe Ha GenogpobHa Tpomboembonus, aopTHa
Avcekaums unm ocTbp KOpoHapeH cuHgpom. Cnep cra-
OununsmpaHe Ha CbCTOSIHMETO Ce MpenopbYBa 3agbnoo-
YeHO exokapauorpadcko nscnegBaHe, Han-gobpe npes
nbpBUTe 48 Yaca 1nm B KpaeH criyyan, 1 ako ToBa € Bb3-
MOXHO, Npean u3nuceaHe Ha noseyveto 6onHu ¢ OCH.

ue. [20] Evidence of the benefits of lung ultrasound
has been accumulated in recent years. Simplified
methods of examination of only 4 lung areas are
offered which allows to be performed bedside. A
study of 370 patients with AHF [21] found mean of
6 lung B-lines, from 0 to 18. For each increasing
number of B-lines (up to 4, 5-9 and over 10), the
risk of in-patient adverse outcome which includes
death or deterioration with transferring to intensive
care unit, inotropic maintenance, or use of a sup-
porting device, increased by 82% (95%CI| 14% to
188%, p = 0.011). Larger number of lines increased
the hospital stay from an average of 5 to 8 days (p
= 0.008). After treatment, the number of B-lines in
the lung decreased from 6 to 4, and the proportion
of patients with 0-3 B- lines increased from 29.5%
to 47.3%. A large number of B-lines at discharge
predicted an adverse outcome more than 3 times on
day 60, almost three times on day 90, and 2 times
on day 180. The addition of a lung ultrasound find-
ing to the presence of crackles on auscultation pri-
or to discharge improved the prognostic value, with
the AUC increasing from 0.528 to 0.653, p = 0.033.
These results were also confirmed by a study in
Mexico in 62 patients with AHF [22]. It confirmed the
additional prognostic role of B-lines in the lung for
in-hospital mortality, with a sensitivity of 57% and a
specificity of 86% and an AUC of 0.788.

These proven benefits of lung ultrasound ex-
amination lead to that this imaging modality was
included in the latest position paper on imaging in
HF of the European Association for HF (HFA) [23].
In critically ill patients with unstable haemody-
namics, focused echocardiography (FoCUS) plus
lung ultrasound is recommended. In emergencies,
this type of combined imaging helps to differenti-
ate between types of shock (obstructive, cardio-
genic, hypovolemic, or distributive) by identifying
tamponade, right ventricular or left ventricular
dysfunction, lung B-lines, severe valvular dysfunc-
tion, or small hyperdynamic heart with small vena
cava inferior. In this early phase of AHF, FoCUS is
useful for detecting significant structural and func-
tional abnormalities of chambers or valves. When
the shortness of breath is accompanied by chest
pain, focused ultrasound as an initial test may help
to differentiate pulmonary thromboembolism, aor-
tic dissection, or acute coronary syndrome. After
condition is stable, a complete echocardiographic
examination is recommended, preferably during
the first 48 hours or, at least and if possible at all,
before discharge of most patients with AHF. Cardi-
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Pasvepute Ha cbpOeqHUTE KyXWMHW, BUOBT XUMNEpTpo-
s, dpakumaTa Ha mnatnackeaHe (PU) n rmobanHuat
NOHIUTYOQUHANEH CTPENH Ca OCHOBHW U3MEpPBaHUS Mpwu
cvHgpom Ha OCH, kaTo kbM ToBa ce AobaBs oLeHKaTa
Ha MbrHeLWmnTe HansraHusi, benogpobHaTa XMNepToHKsA
1 BONEMUYHUS CTaTyC.

buomapkepume octaBaT OCHOBHa 4acT OT guar-
HocTMyHMA anropuTeM Ha OCH. Cpep TaX OCHOBHa
ponsa uMmar yTebpaeHun nabopaTopHu nokasaTenu, Kato
MO3bYeH HaTpuypetudeH nentug (BNP) n HerosusT
N-TepmuHaneH npekypcop (NT-proBNP). MNMonsata ot
Hero e He camo Npw guarHo3ata Ha XpOHW4YHaTa, HO
1 npu gnarHoctnumpaHeto Ha OCH. Hackopo npoBe-
neHo uacrnensaHe npu 314 60MHM C OCTPO HACTbNUI
3agyx nokasea gobpa ANCKpUMUHATUBHA (DYHKUMS Ha
NT-proBNP 3a pasrpaHnyaBaHe Ha OUCNHES B pesyr-
TaT Ha OCH ot TakaBa nopaawv gpyra npuunHa [24], ¢
C-ungexkc 0,79 (95% CI 0,73-0,86). Huata Ha NT-pro
BNP o4akBaHO ca no-Bucoku npu BonHu ¢ pegyumpaHa
®U B cpaBHEHME ¢ Te3n cbe 3anaseHa PU (p < 0,0001).
[oGaBsaHETO Ha BUCOKOYYBCTBUTENHUS CbpAeYEH TpO-
noHuH T (hs-cTnT) noBuwwasBa gnarHOCTUYHaTa akypar-
HocT n C-ctatuctukarta Hapactea go 0,83. Hatpuype-
TUYHMTE NENTUAW ca NONe3HM CbLLUO 1 3a NPOrHo3npa-
He Ha geKoMneHcauus Ha XpoHudHa CH. Bbnpeku ve
Te ca NOCTOSIHHO 3aBMLLEHU B TO3M Cly4al, HapacTea-
He cbc 100% 1Ny noBeYve MOXe Aa NoACKaXe 3a OCTPO
BrnowasaHe. [25] 3a 6onHute ¢ OCH aTpnanHuaT Ha-
TpUypeTUYeH NenTng e ¢ gobpa NporHoCcTMYHa u guar-
HOCTW4YHa CTOMHOCT. Hackopo obaye Ge onucaHo, 4ye
MR pro-ANP uma cxogHa gmarHocTuyHa CTOMHOCT 3a
paHHO OTKpMBaHe 1 Ha XpoHnyHa CH [26].

TpOnoHWHWTE Ca NPOTENHU, CBBbP3aHU C perynupa-
He Ha MYCKyrnHaTa KOHTpaKLMs B CbpLETO W apyrute
Myckynu. BucokouyectButenHute tponoHuHu (hs Tn)
Ca [oKas3aTencTBO 3a MMOKapAHa yBpeaa Unv Hekposa
npu 6onHn ¢ OCH 1 ca cBbp3aHKu € TeXecTTa Ha Npo-
TudaHeTo. Te ycnewHo npeackassat HebnaronpusaTeH
n3xoq 1 NOBULLIEHA CMBPTHOCT [27]. OcBeH ToBa TpoO-
NMOHMHWUTE Ca MONIe3HN 3a [JOKa3BaHe Ha OCTbp KOPO-
HapeH cMHAPOM KaTo npeuunuTupaly daktop 3a OCH.
[MomaraT n 3a HacouBaHe KOU Ca BUCOKOPWUCKOBUTE
fonHu ¢ octpa 6enogpobHa embonus. B npoyyBaHe-
10 BIOSTAT-CHF [28], hs-TnT e Han-CbluecTBEHU-
AT npeackassaly, daktop 3a cbpaeyHo-cbaosa (CC)
cMmbpTHOCT, ¢ C-nHaekc 0,73, Ho He 1 3a He-CC cMbpT.

HespoeHdokpuHHU 6uomapkepu. OCBEH HaTpuype-
TUYHMTE NENTUAUN Ce TbPCAT U APYrn HEBPOXYMOPAITHN
Mapkepu Ha OCH. B Heronsimo npoyyBaHe Ha 60mHM
¢ OCH ce KkoHcTaTupa, Ye nnasMeHarta peHUHoOBa ak-
TmBHOCT ([PA) narnexga nma camocTosiTenHa NpPorHo-
CTMYHA CTOMHOCT 3a 06LLa CMbPTHOCT UMK pexocnuTa-
nnsauus ot CH (HR = 1,205, p =0,007) [29]. JobaBeHa
KbM Bb3pacT, non, JIK ®UN n NTpro-BNP, NMPA 3Haun-
MO nopobpsiBa npeckassalwiata cnocobHOCT 3a TO3U

ac cavity size, type of hypertrophy, ejection frac-
tion (EF), and global longitudinal strain are the key
measurements in AHF syndrome, and assessment
of filling pressures, pulmonary hypertension, and
volaemic status may be added.

Biomarkers remain a major part of the AHF diag-
nostic algorithm. Among them, established laboratory
parameters such as brain natriuretic peptide (BNP)
and its N-terminal precursor (NT-proBNP) play a key
role. Its benefit is not only in the diagnosis of chronic,
but also in the diagnosis of AHF. A recent study of 314
patients with acute dyspnoea showed good discrimi-
nant function of NT-proBNP to differentiate dyspnoea
due to AHF or due to another cause [24], with a C-in-
dex of 0.79 (95% CI 0.73 0.86). NT-pro BNP levels,
as expected, were higher in patients with reduced EF
than in those with preserved EF (p < 0.0001). The ad-
dition of high sensitivity cardiac troponin T (hs-cTnT)
increases diagnostic accuracy and C-statistics went
up to 0.83. Natriuretic peptides are also useful for pre-
dicting decompensation of chronic HF. Although they
are constantly elevated in this case, an increase of
100% or more may suggest of acute decompensa-
tion. [25] For patients with AHF, the atrial natriuretic
peptide has better prognostic and diagnostic value.
Recently, however, it has been described that MR pro-
ANP has a similar diagnostic value for early detection
of chronic HF [26].

Troponins are proteins that are involved in regu-
lating muscle contraction in the heart and other mus-
cles. High sensitivity troponins (hs Tn) are evidence of
myocardial damage or necrosis in patients with AHF
and are related to the course severity. They success-
fully predict an adverse outcome and increased mortal-
ity. [27] In addition, troponins are useful in diagnosing
acute coronary syndrome as a precipitating factor for
AHF. They also help to guide who are high-risk patients
with acute pulmonary embolism. In the BIOSTAT-CHF
study [28], hs-TnT was the most significant predictor
of cardiovascular (CV) mortality, with a C-index of 0.73
but not for non-CV death.

Neuroendocrine biomarkers. In addition to natri-
uretic peptides, other neurohormonal markers of AHF
are investigated. Plasma renin activity (PRA) seems
to have an independent prognostic value for predict-
ing HF mortality or rehospitalization (HR = 1.205, p =
0.007) in a small study of patients with AHF [29]. Added
to age, sex, LV EF, and NTpro-BNP, PRA significantly
improved the predictive power for this combined end-
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KOMOVHUpaH KpaeH pesynTtaTr crep cpedHo 2-roguvil-
HO HabnwpeHue. M3cnegBaHeTO Ha OCTa aHMMOTEH-
3UH-KOHBepTUpaw, eHsum 2 (ACE2)/aHrmoteHsuH 1-7
(AHr 1-7)/MAS peLenTop CbLLO € MHTEPECHA Hay4Ha
uen. MNpu 6onHK, xocnutanuaupann ¢ OCH, nnaswve-
HuTe HMBa Ha ACE2 ca 3Ha4MMO no-BMCOKM, a Te3n Ha
AHr1-7 ca no-HUCKK, OTKOSKOTO MpW 3a4paBu KOHTPOMU
[30]. Crneg ontumanHo neveHne AHr1-7 npogbrkaeat
Aa ca Mo-HMUCKM B CpaBHEHWE CbC 34paBuUTE Nuua Ha
1-Busi meceu, gokato B HMBaTa Ha ACE2 Beye He ce
Habntogaea pasnuka. Cneg 3 Mmeceua BCUYKU pasnmki
mexay 6onHn ¢ OCH v 3gpaBuTe HOMBMON N34e3BaT.
Mma cboOueHns, Ye M3Non3BaHETO Ha PEeKOMOUHAH-
TeH ACE2 Moxe fa e NnoTeHumMarHo HoBa cTpaTterns Ha
neyeHne Ha CH [31].

Han-o6elaBaly, oT HeBpoOxymopanHuTe Guomap-
Kepu narnexaga agpeHomoaynuHsTt (ADM) 1 HeroBuat
npekypcop MRproADM. ADM e nenTtug ¢ Basogunara-
TVBHW CBOWCTBA, KOWTO 3anasBa CbOOBUS UHTErpUTET
[32]. BuoakTtnBHuaT ADM e mapkep Ha nepudepHus
oTokK [32, 33] 1 Ha ocTaTbyHaTa KoHrectus [34]. CobLue-
BPEMEHHO TON MMa gobpa NpPOrHoCTUYHa CTOMHOCT 3a
HebnaronpusaTHM cbbUTKS creg nanuceaHe Ha 6onHN ¢
OCH [35]. MRproADM npeBb3xoxaa HaTpuypeTuiHNTE
nentuam v hs-TnT 3a guarHoctuumpaHe Ha OCH npu
HanMyne Ha NPeACcbPOHO MbXAEHEe, C AMAarHOCTM4YHA
akypatHocT 73,3% cnpsamo cboTBeTHO 61,6% 1 64,6%
[36]. ADM moxxe oa e noTeHUnaneH TapreT 3a fiedeHune,
Tb KaTo HAKOMKO Marikv Npoy4BaHus 3a napeHTepar-
HOTO My MPUNOXEHWe MokaseaT OnaronpusTHU XEMO-
AVHaMUYHM NMPOMEHU C HamarnsiBaHe Ha CUCTOSTHOTO
apTepuarnHo HansiraHe, Ha nynMo-KanunsipHO Hansra-
He 1 yBenu4yBaHe Ha cbpaeyvHus nHaekc. OcBeH ToBa e
Cb3daJeHO MOHOKITOHaNHoO aHTUTANo — adrecizumab,
KoeTo cenekTusHo cebp3sa ADM B MHTepcTUUMANHOTO
NPOCTPAHCTBO 1 O M3BMMYa B LMPKynaumsaTa, Kb4eTo
3anas3eHunTe Ba30aKTMBHM CBOMCTBA HA XOPMOHa Morat
Aa noBnuaaT koHrectusita npyu OCH [32].

WMacnenga ce v ponsita Ha konenTtuH [37], endothelin-1
[38], ghrelin [39] 3a KNMMHNYHOTO NPOTMUYAHE U MPOrHO-
3aTa npu 6onHn ¢ OCH.

Bwb3naneHue. Crien UW3sICHABaHETO Ha pornsTa
Ha Bb3naneHueTo B nartoreHe3ata Ha CH — octpa u
XPOHWYHA, Npe3 nocrnegHuTe roauHM ce 3acunu WH-
TEPeCchbT KbM pasfMyHM MapKepu Ha Bb3narieHUeTo u
dpunbposata npn OCH. ToBa BkMOYBa U TbpPCEHE Ha
nonsata OT MO-OCHOBHM NabopaTopHu M3cregBaHus,
KaTo Hanpumep KpbBHa KapTuHa. JlumdoneHusTa e
yecTa npu 6onHM ¢ ocTpa AecHocTpaHHa CH u nop-
TanHa KoHrectust — 69% OT nscnegeaHuTe nuua umat
Opon numdounTM Noh [OMNHa rpaHuua Ha HopmaTta
[40]. MHOro HuckuaT 6por nuMdouuTn ce acounmpa
C exorpadCckv MapKepu 3a noprasiHa KOHrecTusi u gec-
HoKkamepHa ancdyHkumsa. OTHOLEHNETO HeyTpodunn/
numdounTn Npy xocnurtanuaauusata Ha 6onHu ¢ OCH

point after a mean 2-year follow-up. The study of the
angiotensin-converting enzyme 2 (ACE2)/angiotensin
1-7 (Ang 1-7)/MAS receptor axis is also an interesting
scientific target. In patients hospitalized with AHF, plas-
ma levels of ACE2 are significantly higher and those
of Ang 1-7 are lower than in healthy controls [30]. Af-
ter optimal treatment, Ang 1-7 remains lower than in
healthy after 1 month, while there is no difference in
ACE?2 levels. After 3 months, all differences between
patients with AHF and healthy controls disappear. It
has been reported that the use of recombinant ACE2
may be a potentially new strategy in the treatment of
HF. [31].

The most promising of the neurohumoral biomark-
ers appears to be adrenomodulin (ADM) and its pre-
cursor, MRproADM. ADM is a peptide with vasodilatory
properties which preserves vascular integrity [32]. Bio-
active ADM is a marker of peripheral oedema [32,33]
and of residual congestion [34]. At the same time, it
has a good prognostic value for adverse events after
discharge of patients with AHF [35]. MRproADM is su-
perior to natriuretic peptides and hs-TnT for the diag-
nosis of AHF in the presence of atrial fibrillation (AF),
with a diagnostic accuracy of 73.3% versus 61.6% and
64.6%, respectively [36]. ADM may be a potential target
for treatment, as several small studies on its parenteral
administration have shown favourable hemodynamic
changes with decrease in systolic blood pressure, pul-
monary capillary pressure and an increase in cardiac
index. In addition, a monoclonal antibody, Adrecizum-
ab, has been developed that selectively binds ADM in
the interstitial space and extracts it into the circulation
where the preserved vasoactive properties of the hor-
mone can affect congestion in AHF [32].

The role of copeptin [37], Endothelin 1 [38], ghrelin
[39] for the clinical course and prognosis in patients
with OCH is also studied.

Inflammation. After became clear the important
role of inflammation in the pathogenesis of HF, acute
and chronic, the interest in various markers of inflam-
mation and fibrosis in patients with AHF has increased
recently. This includes the benefits of basic laborato-
ry tests, such as whole blood count. Lymphopenia
is common in patients with acute right-sided HF and
portal congestion — 69% of subjects have a lympho-
cyte count below the lower limit of normal [40]. Very
low lymphocyte counts are associated with ultrasound
markers for portal congestion and right ventricular dys-
function. The neutrophil / lymphocyte ratio at admission
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cbC 3anaseHa ®W, kakTo M NMpomsHaTa My Mo Bpeme
Ha feYyeHre NMaT NPOrHOCTUYHa CTOMHOCT 3a cbaTaneH
M3X0A4 3a nepuog ot noHe 2 roguHu [41]. MNMpn MHO3UH-
CTBOTO OOMHM TOBa OTHOLUEHWE HamarsiBa Mo Bpeme
Ha 6onHMYHNA npecToin. MHOroakTOpHUAT aHanNn3 Ha
NpexmnBsaemMocTTa Noka3sBa, Ye KakTO OTHOLLEHNETO He-
yTpocunu/numeountu npm noctbneaHeto (HR = 1,18;
95% CI 1,00-1,38, p = 0,04), Taka n abcontoTHaTa npo-
MsiHa no Bpeme Ha npectoda (HR = 1,26; 95% CI 1,10-
1,45, p = 0,001) nmat gonbneawa QyHKUMSA KbM Kn-
HWYHO U3YMCINEHNS PUCK 3a NPeacKka3BaHe Ha daTtaneH
naxog. [opun wupuHaTa Ha epuTPOLIMTHOTO pasnpege-
NleHMe € C MPOrHOCTUYHA CTOMHOCT 3a 6onHuTe ¢ OCH n
yBenu4yaBa pucka ot cMbpT ¢ 40%, kaTo To3u nokasarten
Kopenuvpa 3Ha4MMO HeraTMBHO C HMBaTa Ha Xxemornoobum-
Ha 1 NO3MTUBHO ¢ C-peakTUBHUS NPOTENH [42].

Peguvua nHdnamatopHu LMTOKMHM NOKa3BaT Bpb3-
ka ¢ OCH. Husoto Ha C-peaktuBHusa npotenH (CRP)
Hapg 25 mg/L andepeHumpa gobpe Bb3naneHneTo KaTo
npuynHa 3a OCH npu 69,4%, a nog Tasn CTOMHOCT B
80% HAMa gaHHM 3a uHdekums [43]. CRP > 10 mg/L
npv nsnuceaxe ot 6onHuua Hocn ¢ 43% NO-BUCOK PUCK
OT paTaneH n3xo4 B pamkute Ha 1 roanHa npu 60mnHM
¢ OCH (HR 1,43; 95% CI1 1,19-1,71; p < 0,001), mopu n
crep KopurmpaHe 3a gpyrv BaXKHW NPOrHOCTUYHU hak-
Topu. B cbLoTo BpeMe noHmwxkaBaHe Ha CRP ¢ noHe
40% B xoga Ha nedyeHueTto Ha OCH Hamansia 3-ro-
OVNLWHNS pUCK OT cMbpTHOCT ¢ 44% (HR 0,56; 95% CI
0,32-0,99) npn 6onHM cbe 3anaseHa O, HO He ¥ Npu
nauneHTuTe ¢ HamaneHa ®U [45].

WHTepneBkuH-6 (II-6) urpae ponsa B natodumsno-
norusata Ha oboctpeHaTta CH. Bucokn naxogHu Husa
Ha Il-6 ca cBbp3aHuM ¢ noBuweHa obla CMbpPTHOCT
Ha 30-u n 180-m geH, HO cnep Kopekumsa 3a Apyru
dakTopu Bpb3kaTta c hartanHmsa naxon ce 3arybea
[46]. Mo-nscneppaHa e octa Ha nHetpneBkuH-1 (IL-
1) n pasTBOpuUMUSA Cynpecop Ha TymoporeHesarta 2
(soluble suppression of tumorogenicity-2, sST2).
Peaunua npoyyBaHus nokasear, ye sST2 e ¢ gobpa
NPOrHOCTUYHA CTOMHOCT Npu OOMNHU C peauua cbp-
[e4yHo-CcbaoBY 3abonsBaHus [47, 48], BKNOYMTENHO
n npu nuua ¢ OCH [49, 50, 51]. Te3an nucdnamartop-
HWU MapKepu umat pons 3a cTpatuduympaHe Ha pu-
cka npu 6onHu ¢ octpa n xpoHnyHa CH, kakto n 3a
npeackasBaHe Ha paTaneH m3xon npu GOMHM CbC
CH. Hackopo nybnukyBaHO mnpoy4yBaHe [OKa3Ba,
ye sST2 npenckasBa HeCbpaeyHO-CbAOBA M obLwa
CMBPTHOCT, fokaTto HuBata Ha BNP ce acouuupat
camMoO C MOBULUIEH PUCK OT CbpAEYHO-CbAOB (haTta-
neH mnaxog [52]. Hawwn HenybnukyBaHM gaHHU CbLO
nogkpenaT TesaTa, Ye HuBata Ha sST2 ca 3Hauu-
MO MO-BMCOKM npu BGonHu, xocnutanuavpaHu 3a
obocTtpeHa CH, oTkonkoTo npu nuua ¢ npeacbpaHo
MbXAEHe Unu 34paBU KOHTPONU C MOBULLEH Cbp-
[Ee4YHO-CBHO0B PUCK.

of patients with AHF with preserved EF, as well as its
change during treatment, have a prognostic value for
fatal outcome for a period of at least 2 years [41]. In
the majority of patients, this ratio decreases in hospi-
tal. Multivariate survival analysis showed that both the
neutrophil/lymphocyte ratio at admission (HR = 1.18;
95% CI 1.00-1.38, p = 0.04) and the absolute change
during hospital stay (HR = 1.26, 95% Cl 1.10-1.45,p =
0.001) have a complementary function to the clinically
calculated risk of predicting a fatal outcome. Even the
width of the erythrocytes distribution has a prognostic
value for patients with AHF and predicts an increased
risk of death by 40%. This indicator correlates signifi-
cantly negatively with hemoglobin levels and positively
with C-reactive protein [42].

A number of inflammatory cytokines have been
shown to be related to AHF. C-reactive protein
(CRP) levels above 25 mg/L well differentiate in-
flammation as a cause of AHF in 69.4% and below
this value in 80% there is no evidence of infection
[43]. CRP > 10 mg/L at discharge shows 43% higher
risk of fatal outcome within 1 year in patients with
AHF (HR 1.43; 95% CI 1.19-1.71; p < 0.001), even
after adjustment for other important prognostic fac-
tors. At the same time, a reduction in CRP of at least
40% during AHF treatment reduces the 3-year risk
of mortality by 44% (HR 0.56; 95% CI 0.32-0.99) in
patients with preserved EF, but not in patients with
reduced EF. [45]

Interleukin-6 (lI-6) has a prominent role in the
pathophysiology of acute HF. High baseline II-6 levels
are associated with increased overall mortality on days
30 and 180, but after correction for other factors, the
association with fatal outcome is lost [46]. The axis of
Interleukin-1 (111) and the soluble suppressor of tumor-
ogenicity 2 (sST2) is more investigated. A number of
studies have shown that sST2 has a good prognos-
tic value in patients with a number of cardiovascular
diseases [47, 48], including patients with AHF [49, 50,
51]. These inflammatory markers have a role in the risk
stratification in patients with acute and chronic HF, as
well as in predicting fatal outcome in patients with HF.
Arecently published study showed that sST2 predicted
non-cardiovascular and all-cause mortality, while BNP
levels were only associated with an increased risk of
cardiovascular death [52]. Our unpublished data also
show that sST2 levels are significantly higher in pa-
tients hospitalized for acute HF than in patients with
atrial fibrillation or healthy controls at moderate-to-high
cardiovascular risk.
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Galectin-3 e xopmoHaneH Mapkep Ha cubposarta
1 Ha Bb3naneHueTo. HeroeaTta ctonHocT e gobpe yc-
TaHoBeHa Mpu 6onHM ¢ XpoHnyHa CH, HO Hanocneabk
TOW Ce OKa3Ba Moses3eH 1 3a Npefcka3BaHe Ha MPOrHo-
3aTa npu 6onHmM ¢ OCH. MeTtaaHann3 Ha gaHHUTE OT
18 npocnekTMBHM nNpoy4yBaHus ¢ obwo 7057 GonHu ¢
OCH [53] nokassa, 4e BucokuTe HMBa Ha galectin-3 ca
CBbpP3aHM C NO-BUCOK PUCK OT 06LLa CMBPTHOCT (KOpu-
rmpaH penatmseH puck RR 1,58; p < 0,001), oT cMbpT-
HocT/pexocnutanusaumm 3a CH (RR 1,68; p < 0,001),
cbpaevHo-cbaoBa cmbpTHOCT (RR 1,29; p = 0,04), HO
He n 3a xocnutanm3aumm 3a CH (RR 1,24; p = 0,25).

FeHHU n apyrn 6uomapkepu

Mpe3 nocnegHUTe TOAMHW Ce TbPCAT FEHETUYHU
Mapkepu 3a noBuLLEeH puck npu 6onHm ¢ OCH. EagHo Ta-
KOBa npoy4yBaHe e nposeaeHo npu 322-ma GonHW, npu
KOWUTO ca nscnensaHu nonmmMmopgnamMm Ha reHuTe 3a Te-
nomepa u Tenomepasara (TERC u TERT), kakTto 1 3a
ponsiTa Ha AbJPKMHATa Ha Ternomepa Ha feBKouuMTUTe
[54]. YcTtaHoBsiBa ce Bpb3ka Mexay mytauum B 4 SNP 3a
TERC reHa n obLiata CMbpPTHOCT. JIOMUHAHTHUTE TUMO-
BE Ca HEe3aBUCKMO CBbP3aHu C HebraronpusaTeH U3xog,
a oT peuecnBHuTe — 2 MmyTauumn 3a TERC n 13a TERT ca
CBbP3aHM C MO-BUCOKA AbArOCPOYHA CMbPTHOCT. Pena-
TMBHaTa Ob/DKMHA Ha NEBKOLIMTHMS TENomMep Hamarnsea
C Bb3pacTTa, HO He e rnokasaTten 3a pasnuka B CMbpT-
HOCTTa Mexay oTAEenHUTE rpynn 1 reHOTUMNOBE.

Peonua mukpopuboHyknenHosu kucenvHu (PHK)
ca n3cnenBaHu BbB Bpb3ka ¢ OCH. Toea ca manku He-
koanpawm PHK, konto ca cBbp3aHu ¢ peguua Knetby-
HU OYHKUMM 1 puramonormdHm npouecn. OCBEH BbT-
peKneTbYHO, Te Ce eKcnpecupaTt 1 B peauua ThKaHu,
KaTo eHAaoTen, Mvokapg U mbpo3Ha TbkaH. YacTt ot
Tax, kato MiRNA-1, MiRNA-21 [55], MiRNA-302 [56],
miRNA-210 [57], exo-miR-92b-5p [58], miRNA 7i-5p,
miRNA 18a-5p, miRNA 18b-5p, miRNA 223-3p, miRNA
301a-3p, miRNA 423-5p, miRNA652-3 [59], ca nones-
HW Npu gudepeHumnanHaTa anarHosa Ha OCH, gokato
apyru, kato miRNA 30d, miRNA 423-5p, miRNA 199a-
3p, miRNA 21, miRNA 126 [59, 60], nmaT nporHocTu4Ha
CTOMHOCT. AQUTMBHATa MM AMArHOCTMYHA W NPOrHoc-
TWYHa CTOMHOCT obaye OTBbA CTaHgapTHUTE Guomap-
Kepu 4YecCTo e CMopHa 1 BCe OLLEe He e Aobpe AokasaHa.

Wacnegsat ce n gpyrn 6uomapkepm ¢ OTHOLLEHME
KbM OmnarHosata u nporHo3ata Ha OCH: sCD146 [61]
KaTto Gener Ha KOHrecTusi, 0CO6eHO LieHeH npu 60mHK
cbc CH3®dU; Annexin A1 cbLLO KaTo MapKkep Ha KOHrec-
Tns [62]; CA125 [63-64], koTo ce siBfBa Hai-0obpe
AvedepHumMpaly, nokasaTen Mexay ocTpa U XpPOHUYHa
CH B npoyuBaHeto BIOSTAT-CHF [13].

PapabotBaT ce M MHOrOMapKepHW Mogenu 3a
anarHosa u nporHoda Ha OCH, HO TaxHaTa CTOMHOCT B
peanHaTta KrnHu4YHa npakTMka TenbpBa Le ce 4OoKa3Ba
[13, 65, 66].

Galectin-3 is a humoral marker of fibrosis and in-
flammation. Its value is well established in patients with
chronic HF but recently it has been proven to be useful
for predicting the prognosis in patients with AHF, too. A
meta-analysis of data from 18 prospective studies with
a total nubner of 7,057 patients with AHF [53] showed
that high galectin-3 levels were associated with a high-
er risk of all-cause mortality (corrected relative risk, RR
1.58; p < 0.001), of HF mortality or rehospitalizations
(RR 1.68; p < 0.001), of cardiovascular mortality (RR
1.29; p = 0.04), but not for HF hospitalizations (RR
1.24; p = 0.25).

Genes and other biomarkers

Genetic markers for increased risk in patients with
AHF have been sought recently. One such study was
performed in 322 patients in whom telomere and telo-
merase gene polymorphisms (TERC and TERT) were
studied, as well as the role of telomere length in leu-
kocytes [54]. An association was established between
mutations in the 4 SNPs for the TERC gene and to-
tal mortality. The dominant types were independently
associated with an unfavourable outcome, and of the
recessive ones, 2 mutations for TERC and 1 for TERT
were associated with higher long-term mortality. The
relative length of the leukocyte telomere decreases
with age, but is not an indication for different mortality
rates between groups and genotypes.

A number of micro ribonucleic acids (RNA) have
been studied in association with AHF. These are
small non-coding RNAs that are involved in a num-
ber of cellular functions and physiological process-
es. Besides intracellularly, they are also expressed
in various number of tissues, such as endothelium,
myocardium, and fibrous tissue. Some of them,
such as MiRNA-1, MiRNA-21 [55], MiRNA-302 [56],
miRNA-210 [57], exo-miR-92b-5p [58], miRNA 7i-
5p, miRNA 18a-5p, miRNA 18b-5p, miRNA 223-3p,
miRNA 301a-3p, miRNA 423-5p, miRNA652-3 [59]
are useful in the differential diagnosis of AHF, while
others have prognostic value, such as miRNA 30d,
miRNA 423-5p, miRNA 199a-3p, miRNA 21, miRNA
126 [59, 60]. Their additive diagnostic and prognos-
tic value beyond standard biomarkers, however, is
often controversial and still insufficiently explored.

Other biomarkers related to the diagnosis and
prognosis of AHF have also been studied: sCD146 [61]
as a sign of congestion, especially valuable in patients
with HFpEF; Annexin A1 also as a reliable congestion
marker [62]; CA125 [63-64], which proved to be the
best differentiating indicator between acute and chron-
ic HF in the BIOSTAT-CHF study [13].

Multi-marker models for the diagnosis and progno-
sis of AHF are also developed, but their value in real
clinical practice has yet to be proven [13, 65, 66].
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JIEYEHUE HA OCTPA CBbPAEYHA
HEQOCTATBYHOCT

3a pasnuka OT ycTaHoBeHaTa Tepanus npu 60mnHm
€ XpoHnyHa CH c HamaneHa U, kbaeTo chluecTByBaT
KnacoBe MeguKaMeHTU 3a yobihkaBaHe Ha XMBOTa U
HamansiBaHe Ha xocnutanu3auuuTe, TO Npu Tepanus-
Ta Ha OCH Bce oule NneYyeHneTo e ¢ NpeguMMHO CUMI-
ToMaTMyeH edeKkT M HsMa MeAuKameHT C [oKasaHa
NPOrHOCTMYHA CTOMHOCT. [Mpe3 nocnegHnTe roguHN ce
n3npobBaT HAKOIKO TakMBa cpeacTBa — neseritide [67,
68], serelaxin [69], levosimendan [70], Ho 6e3 ocobeH
edekT. NMocnegHusT onNUT € C MHTEH3WBHA Basoguna-
TaTMBHA cTpaTternsi npe3 nbpeute 48 Yaca n nogabp-
XaHa no BpemMe Ha BonHUYHUSA npecTon npu BONHU ¢
OCH (GALACTIC) [71]. NHTeH3nrumpaHmaT pexmm
He nogobpsiBa obwata CMbPTHOCT M pexocnuTanuaa-
umute cneq 180 aHm — kopurnpad HR = 1,07; 95% CI
0,83-1,39, p = 0,59, HO No-4eCcTO BOAM OO0 CTPaHUYHU
edeKkTn, OTKOMKOTO CTaHgapTHaTa Tepanud. Bce nak
Te3an MeguKamMeHTU mmat edekT BbpXy KIUMHUYHOTO
nogobpeHre 1 KadecTBOTO Ha KMBOT, AOPU U Oa He
NPOMEHSAT 3Ha4MMo nporHo3ata. OcBeH ToBa, ymerno-
TO UM MPUNOXEHWE NMpU OnpeaenexHu rpynu 6onHm om
uMarno u no-cbluecTBeH epekT. MeTaaHan1s Ha BEHO3-
HO MpunoXxeHWe Ha serelaxin npe3 nbpeute 16 yaca
cnen xocnutanuaaumsa npu Hag 6000 6onHm ¢ OCH un
Hag 5000 KoHTponu nokassa, Ye akTUBHOTO NeyeHue
peayumpa ¢ 23% BrowaBaHETO B paMKuTe Ha 5 aHu,
nMa nomnoxmterneH edekT Bbpxy 6bOpevHa dyHKUMS
W HamansBa HuBaTa Ha TponoHuHu 1 BNP, Ho e 6Ge3
eeKkT BbpXy MNPOABLIDKMTENHOCTTA Ha npectos, CC
CMBPTHOCT U pexocnutanuaauuute [72]. N3uncnenms
nokagart, Ye NPUIoXeHNETO Ha serelaxin Bce nak NoHu-
aBa 3Ha4yMmo obwaTta cmbpTHOCT ¢ 13% (HR = 0,87,
95% C10,77-0,98, p = 0,026) cnen cpegHo 4,5 mecela
npocrnegsasaHe (1-6 meceua). CbBMECTHO NpUroxeHue
Ha PeKOMOMHAHTEH YOBELLKM MO3bYEH HAaTPUYyTETUYEH
netTng v Hatpues HuTponpycug npu 96 6onHm ¢ OCH
BOAM OO0 3HA4YMMO no-ronsiMa 24-yacoBa auypesa, Ao
nogobpeHne B KINMHUYHUTE CUMMTOMU U BUOXUMUNYHN-
Te nokasaTenu Ha Bb3naneHueTo, 40 NoBMLIAaBaHe Ha
CbpAeYHMS MHOEKC U PeayKLUs Ha NyrIMOKanuIisipHOTO
HansiraHe, 4O 3HA4YMMO MO-MaIiko CTPaHWYHN CbOnTHS,
npu cxogHa 1-mecedHa cMbPTHOCT [73]. Levosimendan
Beye 20 roanHn € B KNUHUYHaTa npakTuka u ce ogop-
MS1 eKCMEPTHO MHEHME Kb[e e Hal-ronsma nonsara ot
NPUNOXEHNETO My — MpefonepaTtuBHO NpU 3HAYMMO
noTucHarta neBokaMepHa (OyHKUMS, nepuonepaTtuBHO
Npv KapAWOreHeH LUOK UMK MpU U3Nn3aHe OT XXMBOTO-
NOAAbPXKALLM CUCTEMU, OCTPA CbpAevHa ANCHYHKUMSA
npy Hanuyne Ha npegxoxgallo nedyeHve c 6eta-6mno-
KEpU Unu npu UCxemMmyHa KapguommonaTtusi U OCTbp
KOpOHapeH cuHgpom [74, 75]. TpsibBa ga ce n3bsarear
UK aa ce KopurnpaTt CbCTOSTHUE Ha XMMOBONEMUS I

TREATMENT OF ACUTE HEART
FAILURE

Unlike the established therapy in patients with
chronic HF with reduced EF, where some drug classes
prolong life and reduce hospitalizations, in the treat-
ment of AHF the treatment is still mostly symptomat-
ic and there is no drug with proven prognostic value.
Several such agents have been tried in the last years
— neseritide [67, 68], serelaxin [69], levosimendan [70],
but without evident and significant effect. The last trial
was with applying an intensive vasodilatory strategy in
the first 48 hours and maintained during the hospital
stay in patients with AHF (GALACTIC). [71] The inten-
sified regimen did not improve total mortality and re-
hospitalizations after 180 days — adjusted HR = 1.07;
95% C10.83-1.39, p = 0.59, but more often lead to side
effects than standard therapy. However, these drugs
have an effect on clinical improvement and quality of
life, even if they do not significantly change the prog-
nosis. In addition, their skilful application in certain
subgroups of patients would lead to a more significant
effect. A meta-analysis of intravenous administration of
Serelaxin in the first 16 hours after hospitalization in
over 6,000 patients with AHF and over 5,000 controls
showed that active treatment reduced worsening by
23% within 5 days, had a positive effect on renal func-
tion and reduced troponin and BNP levels, but had no
effect on length of stay, CVD mortality and rehospital-
izations [72]. Calculations show that administration of
Serelaxin still significantly reduced all-cause mortality
by 13% (HR = 0.87, 95% CI 0.77-0.98, p = 0.026) after
a mean follow-up of 4.5 months). Co-administration of
recombinant human brain natriuretic peptide and sodi-
um nitroprusside in 96 patients with AHF resulted in a
significantly greater 24-hour diuresis, in improvement
in clinical symptoms and biochemical parameters of in-
flammation, in increased cardiac index and reduction of
pulmonary capillary wedge pressure, at the expense of
significantly fewer side events. The 1-month all-cause
mortality was similar [73]. Levosimendan has been
used in clinical practice for 20 years and an expert
opinion has already been formed where the greatest
benefit from its use is — preoperatively in significantly
suppressed left ventricular function, perioperatively in
case of cardiogenic shock or when weaning from life
support systems, in acute cardiac dysfunction in the
presence of previous treatment with beta-blockers or
in ischemic cardiomyopathies and acute coronary syn-
drome [74, 75]. Hypovolaemia or hypokalaemia should
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Xunokanmemus No BpemMe Ha riedeHune c Levosimendan.
[onemMu Hagexau B KapguvocTUmynupaiwiata Tepanuvs
ce BbanaraT Ha NpUIToXeHMETO Ha Istaroxime — HOB me-
AVKaMEHT C MHOTPOMHW U FTy3UTPOMHN CBOWCTBA, KOWTO
AelcTBa 4pe3 efHOBpPEMEHHO OroknpaHe Ha capko-
nemHata Na+/K+ nomna u aktusmpaHe Ha SERCA2
nomnara. NpoyusaHeto HORIZON-AHF [76] noka3Ba,
Yye 24-yacoBa UH(y3us ¢ Istaroxime Boagn oo Hamans-
BaHe Ha oTHoLlleHueTo E/ef kaTo msapka Ha guacTonHa-
Ta gncdyHkums, nogobpsea yaapHusa obem, Hamansaea
CcbpAedHaTa YyecToTa 1 NnoBuLLIAaBa A40303aBUCUMO CUC-
TonHoTto AH, noHwxaBa HmBaTa Ha NTproBNP n 4vys-
CTBOTO Ha 3aayx npu 6onHm ¢ OCH. U ToBa Ha doHa
Ha gobbp npodmn Ha 6e3onacHocT, 6e3 3HaUNUMKn pu-
TbMHW HapYLUEHUS UMM XUMNOTOHUS, KaTo Han-4yecTuTe
CTpPaHWYHM edbeKTn ca racTpOMHTECTMHASIHM OMakBa-
HWSI NPU NO-BMCOKaTa 403a U peakuust Ha MACTOTO Ha
WHy3uaTa.

M T kaTo cneunduyHnTe cpeacTsa He nokassar
3Ha4YUM edoekT, yeunusita ca HaCo4YeHU KbM yTBbPXAA-
BaHe W OTXBBbPIISIHE Ha CTapu U3NUTaHU CPeACTBa 1
[0 CBOEBPEMEHHOTO UM npunoxeHune. Ton kato OCH
€ PEeHOTMMHO pasnuyHa, TPYAHO Lie ce Hamepu egHo
CpeacTBO, KOETO da nacHe 3a BCUYKM cryyan. 3aToBa
Hape[ C HaBpeMeHHaTa AnarHo3a 3a npuymMHaTa 3a CbC-
TOSHMETO, € pedHo Aa ce 3anovyHe MaKCcMMarHo 6bp30
neveHve crnopepq npodgwuna Ha 6onHusa — KncnopogoTe-
panua B nbpBuTe 10 Min OT NOCTLNBAHETO NpU pecnu-
paTopeH ANCTPEC U XMMOKCEMUS, DPUMKOBY ANYPETULM
BEHO3HO B MbpBUTE 6 Yaca Npu Hanu4ve Ha nepudep-
Ha KOHrecTust 1 BNMBaHE Ha TEYHOCTU U Ba30aKTMBHU
cpeacTBa nNpuv Hanuume Ha wok [77]. NpeogonssaHe Ha
KOHrecTusita U NOCTUraHe Ha eyBOneMusl € rmaBHa uern
npu nedveHne Ha OCH. MNpunoxeHnetTo Ha GPUMKOBK
ONypeTuUmM e OCHOBHO CPeACTBO 3a ToBa. EBponeiicka-
Ta acoumaumsa no CH nybrnmkyBa HackOpo NMpenopbKu
3a nedeHve ¢ guypetnum [78], B KOUTO ce AucKyTupat
OCHOBHM MPUHLMMM Ha NaTodunsmonornusaTa u ie4eHneTo
Ha koHrecTusaTa. [NocTaBaTt ce 3 ocHOBHM uenu: 1) noc-
TUraHe Ha MbIIHOLEHHA OEKOHrecTusi ©e3 ocTtaTbyeH
00eMeH CBpPBbXTOBap; 2) NoCcTUraHe Ha onTUMarHu nep-
dYy3MOHHN HansraHWs ¢ Ornea Ha agekBaTHa opraHHa
nepdysuns; 3) nogabpXaHe Ha NpenopbyaHUTE B Pb-
KoBoAcCTBaTa Tepanuu, Tbi KaTo Te MoraT Aa ysenuyar
ONYPETUYHNSI OTrOBOpP U Aa nopobpsT netanuteta. MNpu-
naraHeTo Ha guypeTtuum TpsibBa Aa cTaBa B afeKBaTHU
4031 OT CaMOTO Hayaro, KOeTo Aa e B paMKknTe Ha 1-Bus
Yyac OT npvemaHeTo B 6omnHuua. JledeHneTo 3ano4sa
cnep VHMUMarnHo ua3npasBaHe Ha NMKoYHuS mexyp. [Npu
HerekyBaHW O MOMEHTA C AUYPETULN, Ce NpenopbyBar
003K, ekBMBaneHTHU Ha rnoHe 20-40 mg Furosemide.
lMpn Beve nekyBaHW B JOMa Ce 3ano4yBa C BEHO3HO
1-2 nbTM gomaluHaTta opanHa gosa. [TbpBoHayanHuaT
e(heKkT ce OLeHsBa Ype3 u3MepBaHe Ha noyacosa Au-
ypesa npes crneasawmte 6 Yaca unu olle no-gobpe,

be avoided or corrected during treatment with Levosi-
mendan. Great hopes in contractile stimulating therapy
are placed on the use of Istaroxime — a new drug with
inotropic and lusitropic properties, which acts by simul-
taneously blocking the sarcolemma Na+/K+ pump and
activating the SERCA2 pump. The HORIZON-AHF
study [76] showed that a 24-hour infusion of Istarox-
ime reduced the E/e’ ratio as a measure of diastolic
dysfunction, improved stroke volume, decreased heart
rate, and increased dose-dependently systolic blood
pressure, decreased NTproBNP levels and shortness
of breath in patients with AHF. And this agent proved
to have a favourable safety profile, without significant
arrhythmias or hypotension. The most common side ef-
fects were gastrointestinal at the higher dose and local
reactions at the infusion site.

And since the specific medications do not show a
significant effect, efforts are focused on the validation
or rejection of old tested therapies and their timely ap-
plication. Because the AHF is phenotypically different,
it will be difficult to find a drug that fits to all cases.
Therefore, along with the timely diagnosis of the condi-
tion cause, it is appropriate to start as soon as possible
treatment according to the patient's profile — oxygen
therapy in the first 10 minutes of admission in respira-
tory distress and hypoxemia, intravenous loop diuretics
in the first 6 hours in peripheral congestion and infu-
sion of fluids and vasoactive agents in the presence of
shock [77]. Overcoming congestion and achieving eu-
volemia is the major goal in the treatment of AHF. The
use of loop diuretics plays a major role in this task. The
European HF Association has recently published rec-
ommendations for treatment with diuretics [78], which
discuss basic principles of pathophysiology and treat-
ment of congestion. There are 3 main goals outlined: 1)
achieving a full decongestion without residual volume
overload; 2) achieving optimal perfusion pressures
for adequate organ perfusion; 3) maintenance of the
therapies recommended in the guidelines, as they may
increase the diuretic response and improve mortality
outcome. Diuretics should be administered in adequate
doses from the beginning within 1 hour of hospital ad-
mission. Treatment must commence after the initial uri-
nary bladder emptying. For those not previously treat-
ed with diuretics, doses equivalent to at least 20-40
mg of Furosemide are recommended. In those already
ambulatory treated, 1-2 times the home oral dose is
started intravenously. The initial effect is assessed by
measuring hourly urine output over the next 6 hours
or, preferably, by examining the urine sodium in spot
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ypes3 u3crnefBaHe Ha HaTpus B ypyvHata B MOMEHTHa
ypUHHA npoba cnef 2 yaca. HeagekBaTeH OTroBOp ce
cunTa, ako yacosata guypesa < 100-150 ml nnu konu-
4YeCcTBOTO Ha HaTpus B ypuHaTa e < 50-70 mEq/L cneq
2 vaca. ToraBa gosata Ha aunypeTuka ce yasossa. [pu
nocturaHe Ha auypesa 3-4 1/24 h ce nogabpxa gosata
Ha auypetuka. [pu nunca Ha agekBaTeH OTroBop ce ya-
BOsIBa fJo3aTa. Hama npeanounTaHme 3a NpoabimkuTen-
Ha VHy3usa npen 6oNycHO MHTEPMUTEHTHO NPUMOXe-
HWe Ha aunypeTuka. MeTaaHanu3 Ha CPaBHUTENHU KIK-
HWYHM NpOy4YBaHus 0b6ade nokasea 3Ha4YMMO MNo-rofsiMa
cpenHa OeHOHOoWHa ypuHHa ekckpeumst (p < 0,001) n
3aryba Ha Terno (p = 0,04) npu nocTtosiHHa MHQY3NS B
CpaBHEHME C UHTEPMUTEHTHO NpUIoXeHue, 6e3 pasnu-
Ka B HMBaTa Ha CEpPYMHUTE HAaTPUW, Karnuin, KpeaTnHUH 1
Ha gpyru nokasatenu [79]. MNpaBwu ce 13Boa, Ye n3bopbT
Ha pexuma Ha npunoxeHue Ha furosemide octasa 3a
nekyBalLLms nekap, kKato 1 ABata HauMHa AaBart 3a0Bo-
NUTENHW pesynTaru.

Mpn Heycnex OT AMYPETUYHOTO NeyeHne ¢ 6pum-
KOB AMYPETUK Ce npepnara cekBeHuuarnHa KOMOWHK-
paHa guypetudHa Tepanus. EamH nogxogdw, nsbop
3a TOBa Ca MVMHEpPankopTMKOAHW PeLenToOpHU aHTaro-
Huctn (MPA). M3nonseaHeTo Ha Spironolactone npu
obocTtpeHa CH e onucaHo owe npes3 2015 r. oT kopent-
cku nscnegosatenu [80], komTo B pernctbp oT 1035 6o-
nHM ¢ OCH n 3Haunmo 6b6peyHo 3acsaraHe Hamupar, Ye
Spironolactone noHmxaea o6wata cMbpTHOCT — 18,1%
cnpsmo 24,9% B koHTponHata rpyna, p = 0,028. Cnez
kopekuus obave 3a Apyru puckosu aktopu Ha CH
MPA Beue He € camoCToATENEH NPEeaUKTOP Ha CMbPT-
HoctTa — HR = 0,974, p = 0,88. NogaHanuan Bce nak
yCTaHOBSABAT Monaa npu XXeHu, Npu Te3un, KouTo ca ns-
nonseanu MeguMKaMeHTbT npeau ToBa aMOynaTopHO,
npu XpoHn4Ho 6B6peyHo 3abonaeaHe lllb ctagun, K+ <
5,0 mmol/Il. Bucoka go3sa Spironolactone 100 mg e npu-
noxeHa npu 360 6onHu ¢ OCH 3a 96 yaca B paHOoOMU-
31MpaHOoTO KNMHMMYHO nanuteaHe ATHENA-HF [81, 82].
ToBa obave He e JOBENO A0 NONOXUTENEH edhekT Bbp-
Xy HUTO efjHa KpanHa To4YKa — CUMMTOMW Ha KOHTECTUS,
HuBa Ha NTproBNP, BrnowasaHe Ha CH 1 obLua cMbpT-
HocT. [lobpaTta BecT e, Ye MPUITOXKEHMETO Ha BMCOKA
nosa MPA e 6e3onacHo no Bpeme Ha 6onNHUYHNA npe-
cTon, Jopu 1 npu BoNHM ¢ ymepeHo notucHaTta 6bL6-
peyHa cdyHkums. Jpyro manko npoyysaHe Ha 80 6onHu
[83] koHCTaTUpa No-3HauYnma HaTpuypesa creg npuna-
raHe Ha 25 mg Spironolactone no Bpeme Ha npecTos,
OTKOJNIKOTO Mpu M3nuceaHe, 6e3 pa3nunka B CMBbPTHOCT,
XOCnMTanu3auum v HBO Ha HaTPUypPETUYHU NenTuaun.
PaHHoOTO npunoxeHune Ha apyr MPA — Eplerenone, npu
300 6onHM ¢ OCH u Hucka ®U < 40% He pegyumpa
3HauMmo CC cMBpPTHOCT nnu xocnutanusauus cneg 6
Meceua, Ho e BesonacHo [84]. EQHO oT obsicHeHusATa
3a HefgocTaTbyHaTa eUKaCHOCT € MarkaTa MOL Ha
npoy4yBaHeTo 3a gonassiHe Ha CC NMHUMAEHTW.

sample after 2 hours. An inadequate response is con-
sidered if the hourly urine output is <100-150 ml or the
amount of sodium in the urine is < 50-70 mEq/L after 2
hours. The dose of the diuretic is then doubled. When
diuresis of 3-4 1/24 h is achieved, the dose of the di-
uretic is maintained. In the absence of an adequate re-
sponse, the dose is doubled. There is no preference for
continuous interveinal infusion over bolus intermittent
application of loop diuretics. However, a meta-analy-
sis of randomized comparative clinical trials showed
significantly higher mean diurnal urinary excretion (p
< 0.001) and weight loss (p = 0.04) with continuous
infusion compared to intermittent administration, with
no difference in serum levels of sodium, potassium,
creatinine and other indicators [79]. It is concluded that
the choice of the mode of administration of Furosemide
remains with the attending physician, and that both
methods give satisfactory results.

In case of failure of the loop diuretic treatment,
sequential combined diuretic therapy may be of-
fered. A reasonable first choice for this are miner-
alocorticoid receptor antagonists (MRAs). The use
of Spironolactone in acute HF was described in
2015 by Korean researchers [80], who in a register
of 1,035 patients with AHF and significant renal im-
pairment found that Spironolactone reduced overall
mortality — 18.1% vs. 24.9 % in the control group, p =
0.028. After correction for other important risk factors
in HF, however, MRAs were no longer an indepen-
dent predictor of mortality — HR = 0.974, p = 0.88.
Analysis of the results in certain subgroups proved
benefit in women, those who have previously used
the drug in an outpatient setting, in stage Illb chronic
kidney disease, with K+ < 5.0 mmol/Il. A high dose of
Spironolactone 100 mg was administered to 360 pa-
tients with AHF for 96 hours in the randomized clin-
ical trial ATHENA-HF [81, 82]. However, this did not
lead to a positive effect on any important endpoint —
congestion symptoms, NTproBNP levels, worsening
of HF and total mortality. The good news is that us-
ing high-dose MRAs is safe during the hospital stay,
even in patients with moderate renal impairment.
Another small study of 80 patients [83] found more
significant natriuresis after administration of 25 mg
Spironolactone in-hospital than given at discharge,
with no effect on mortality, hospitalizations, and natri-
uretic peptide levels. Early administration of another
MRAs, Eplerenone, in 300 patients with AHF and low
EF < 40% did not significantly reduce CVD mortality
or hospitalization after 6 months, but was showed
a safe profile [84]. One possible explanation for the
lack of efficacy is that the study was under-powered
to detect CVD incidents.
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MHXnbntopuTe Ha HaTPUEBO-TITHOKO3HUST KOTPaHC-
noptep-2 (SGLT2n) ca megukameHTU 3a neyeHre Ha
3axapeH gvaber Tvn 2, KOUTO ca MoKasanu nonsa 3a
HamansBaHe Ha CC MHUMAOEHTU, BKITOYUTENHO U 3a
xocnutanusaumata 3a CH. Beuye nma cbobLieHus 3a
yCMeLwHo fevyeHne Ha 6onHuM ¢ xpoHunyHa CH ¢ To3u
Knac mMegukameHTU 3a MoHWXaBaHe Ha CMbPTHOCTTa
n pexocnutanunsaummte 3a CH, He3aBMCKMMO OT ITHoKO-
3HUS UM cTaTyc [85]. EcTecTBEH € UHTEPECHT KbM Mpu-
noxexHuneto nm n npu 6onHm ¢ OCH, Tb1 KaTo SGLT2
MHXMOUTOPUTE MMaT anypeTmdeH edbekT nopaam 3acu-
NleHa HaTpu- 1 IMKO30ypUs B NPOKCUMaInHusa Tybyn Ha
ObbpeunTe. MHOro Manko KnMHMYHO manuteaHe ¢ 80
©6onHu ¢ OCH, kouTo ca paHgomuaupaHu ga nonyda-
BaT 10 mg Empagliflozin/aHeBHo 3a 30 gHu vnu nna-
Luebo nokasea nonoxmuterneH edekT Ha MeaukameHTa
BbpXy KOMOWHMpaHa KpanHa uen BbTpebOnHMYHO
BrnowaBaHe Ha CH, pexocnutanusaums unu cMbpT OT
CH cneg 60 gHn — 10% cnpsimo 33%, p = 0,014 [86].
OcseH ToBa, Empagliflozin ysennyasa 3Ha4nmo guype-
3aTa [0 AeH 4 OT neyeHneTo B cpaBHeHWe ¢ nnauebo.
He ce HamupaTt pasnuky nNo OTHOLLUEHME Ha MHAEKca
Ha OUCMNHes, Ha peayKuMsiTa Ha TErnoTo KaTto Msipka 3a
ONYPETMYEH OTIOBOP, B MPOABLIMPKUTENHOCTTA Ha Mpec-
TOs 1 B HMBaTa Ha NTproBNP. NognpoyyBaHe ycTaHo-
BsiBa (ppakuUMOHMPaAHO MOBMLLABAHE Ha [MOKO3ypusaTa
C MUK Ha 24-Tusa Yac OT HayanoTo Ha NevyeHuneTo, 6e3
NpoMsiHa B NIAa3MEHUTE TNIOKO3HM HUBA, B HATPUYypUs-
Ta N xyopHaTa eKCKpeuus U B YPUHHUS OCMONapuTeT
[87]. INNeuyeHuneto ¢ SGLT2i obade nokaysa nnasmeHust
oCMonapuTeT Ha 72-pusi Yyac M BroLwlasa rnomepys-
HaTa uNTpaumst B HA4anoTo Ha fNeYeHneTo, KaTo no-
cnegHata ce Bb3cTaHoBsiBa Ha 30-ua aeH. MauneHTu-
Te, KOUTO ca nogxoadawm 3a nederHme ¢ Dapagliflozin n
ca Cc gnarHosa ocTpo gekomneHcupaHa CH ce okassaT
enBa 27% OT BCUYKM XocnuTanuanpaHm 6onHu. Te ca
MManu U34YUCIIEH MO-HUCBK PUCK OT CMBbPT MM PEXOC-
nuTanunsaumsi, OTKONKOTO HEMOAXOASALINTE 3a fleYeHne
¢ Dapagliflozin. JleyeHneto cbc SGLT2u HamansiBa
Hy>xgaTta OT 1 Jo3aTa Ha OpMMKOBMS OUYPETUK MPU Bb3-
pacTtHu 6onHn ¢ OCH u 3axapeH auabert [89]. Ovakeat
Ce C UHTepec pesyntatute OT KMMHUYHOTO U3NUTBaHE
Ha Dapagliflozin npn 6onHn ¢ OCH DICTATE-AHF [90].

MMpunaraHeTo Ha Be4ye YCTAHOBEHM Tepanuu Mpu
CH paHo B nmpoueca Ha nevyeHve, npegn Unm Hemnoc-
PEACTBEHO crieq Aexocnuranunsauumsi, nokassa 3Hauu-
MUK nonau. MNpunoXeHMeTo Ha arMoTEH3UH PeLenTopeH
@HTaroHNCT W HENPUIM3UHOB MHXMOUTOP Sacubitril/
Valsartan npu 60onHu ¢ ocTpo gekomneHcupaHa CH no
BpeMe Ha OONMHUYHUSA MM NPEeCTOoN BOAM A0 MO-3HA4U-
MO cnagaHe Ha HuBaTa Ha NTproBNP B cpaBHeHue C
Enalapril cneg 8 cegMnyHo HabniogeHne, Npyu eaHakBo
BrolaBaHe Ha OGbOpevHaTa yHKUUS, NOsIBa Ha XWMo-
TOHWS, aHrMoedem u xunepkanuemus [91]. Habnogasat
ce No-Mariko Ccfny4aum Ha CMbPT UK XocnuTanusaumm 3a

Sodium glucose co-transporter 2 inhibitors
(SGLT2i) are medications created for the treatment of
type 2 diabetes that have shown to be beneficial in
reducing CVD incidents, including hospitalization for
HF. Successful treatment of patients with chronic HF
with this class to reduce mortality and rehospitaliza-
tions for HF, regardless of their glucose status, has
already been reported [85]. There is a natural interest
in their use in patients with AHF, as SGLT2 inhibitors
have a diuretic effect due to increased natriuria and
glucosuria in the proximal tubule of the kidneys. A
small clinical trial of 80 patients with AHF who were
randomized to receive 10 mg Empagliflozin/day for 30
days or comparative placebo showed a positive effect
of the medication on the combined endpoint of in-hos-
pital worsening of HF, rehospitalization or death from
HF after 60 days — 10% vs 33%, p = 0.014 [86]. In
addition, Empagliflozin significantly increased diuresis
by day 4 of treatment compared with placebo. There
were no differences in dyspnoea index, weight reduc-
tion as a measure of diuretic response, length of stay,
and NTproBNP levels. A sub-study found a fractional
increase in glucosuria with a peak at 24 hours from
the start of the treatment, with no change in plasma
glucose levels, in sodium and chloride excretion, and
in urinary osmolality [87]. SGLT2i treatment increased
plasma osmolality at 72 hours and worsened glomer-
ular filtration rate at baseline, but the latter recovered
on day 30. Only 27% of all hospitalized patients ful-
filled the eligibility criteria for treatment with Dapagli-
flozin and were diagnosed with acute decompensated
HF. They had a baseline lower risk of death or rehos-
pitalization than Dapagliflozin unsuitable patients.
SGLT2i treatment reduced also the need for and the
dose of loop diuretic in adult patients with AHF and
diabetes mellitus [89]. The results from the clinical
trial DICTATE-AHF in patients with AHF treated with
Dapagliflozin are expected with interest [90].

The use of already established therapies for HF
early in the treatment process, before or immediately
after discharge, shows significant benefits in patients
with AHF, too. Administration of the angiotensin Il re-
ceptor antagonist and neprilysin inhibitor Sacubitril/
Valsartan to patients with acute decompensated HF
during their hospital stay resulted in a more significant
decrease in NTproBNP levels compared to Enalapril
after 8 weeks of follow-up, with the same rate of dete-
rioration in renal function. of hypotension, angioede-
ma, and hyperkalaemia [91]. Fewer deaths or hospi-
talizations for HF were observed (hazard ratio 0.58;
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CH (HR 0,58; 95% CI 0,39-0,87; p = 0,007), camo Ha
xocnutanusauum 3a CH (rate ratio 0,64; 95% CI 0,42-
0,97; p = 0,037) nnn Ha KOMOMHMpaHa KpanHa TOYKa,
KOATO BKIOYBa owe M manonssaHe Ha JIK gueancu m
BKITIOYBAHE B NMCTaTa Ha Yakaliy 3a TpaHcnnaHTaumm
(HR 0,58; 95% CI 0,40-0,85; p = 0,005) [92]. OtkpuTO-
TO npogbikeHne Ha npoyysaHeTo PIONEER-HF c owwe
4 cegmunum e 0OBENO 4O MO-HATaTbLUHO MOHWXKEHME Ha
HuBaTta Ha NTproBNP B pamoto Ha Sacubitril/VValsartan
cbe 17%. Oue no-oce3aemo e 6uno To B rpynara, Kosito
nbpBOHa4yanHo e 6una Ha Enalapril n e npemnHana Ha
Sacubitril/Valsartan, kbaeTo 3a 4 ceamMuumM € NoCTUrHaTo
noHmkeHne Ha NTproBNP ¢ 37% [93]. EcbekTute BbpXY
KOMOUWHMpaHaTa KpavHa uen ce 3anassart v crieq 12 cea-
MULK, C NOHMXKeHWe Ha pucka ¢ 31% — HR 0,69; 95% CI
0,49-0,97; p = 0,03. KnnHM4HUTE NON3uM ca HeE3aBNCUMO
OT gocturHata gosa Sacubitril/Valsartan n Enalapril [94]
W OT N3XOAHUS PUCK Ha BOMHWTE, CBbP3aH C N3XOOHO
cuctonHo AH, 6b6peydHa dyHkuua, HuBa Ha NTproBNP,
npeoxogHn xocnutanusaumm 3a CH, usnonsesaHe Ha
WHOTPOMHW cpeacTea u ap. [95]

M3nonssaHe Ha Geta-6nokepu (BB) npn 6onHu ¢
OCH e cnopHo 1 UMa pasHornacme kora Te MoraTt ga
ce BKNoYaT v npu kou kateropum 6omHK. AHanms Ha
naHHuTe oT permctbp Ha OCH B Kopes [96], koiTo
BKMtouBa 5625 6onHM, ycTaHOBSBA, Ye BKIHOYBAHE Ha
OeTa-6nokepu npean nsnuceaHe ot 6oMHMLA NOBMUS-
Ba GnaronpuaTHO obwiata 5-roamiHa CMbPTHOCT Mpu
fonHuTe c pegyumpaHa U, He3aBMCMMO OT HMBaTa
Ha HaTpuypeTudHute nentugn. Mpu GonHuTe C Mex-
OuHHa OU, NpyeMbT Ha TO3M Knac MeankaMeHTn Hama
3HayeHne 3a CMbPTHOCTTa. Haln-uHTepeceH e pesyn-
TaTbT Npu 6oMnHUTE Cbe 3anaseHa PU. YcTaHoBsABa ce
npoTekTuBeH edekT oT neveHne ¢ bb npu 6onHute ¢
Han-BMCOKN HMBA Ha HaTpuypeTuyHu nentungm — HR:
0,62; 95%CI 0,39-0,98; p = 0,040, HO TOM ce n3ry6Ba
Npuv NO-HUCKUTE HMBA Ha HaTpuypeTu4Hn nentuamn. Cb-
LWMAT perncTbp yCTaHOBSIBA Bpb3kata Mexay npvema
Ha Bb n nporHosata npu 6onHn ¢ OCH 1 npeacbpa-
HO mbxaeHe (MM) [97]. HTepeceH e n3BogbT, Ye npu
©onHu ¢ HamaneHa ®U Hama nonsa oT npuema Ha bb,
[oKaTo npu Tean cbe 3anaseHa PU n Hannumeto Ha Bb
npuv N3NMCBaHETO BOAU A0 MO-HUCHK PUCK OT 6-Mecey-
Ha (HR 0,38; 95% CI 0,20-0,74) n 1-roguiHa cMbpT-
HocT (HR 0,53; 95% CI 0,34-0,82).

MpencepOoHOTO MbXAEHE € YeCcTo cpellaHa npe-
uMnuTMpaLla npMynHa 3a eb3HnkBaHe Ha OCH. 3ato-
Ba EBponerickoTo gpyxecTtBo nybnukyea npe3 2020
I. CTaHOBWULLE 3a noBegeHune npu 6onHm ¢ MM n OCH
[98]. To3an OKYMEHT € Haco4YeH KbM naeHTudnumnpaHe
1 neyveHne Ha M, KoeTo 4ONbAHMTENHO BMOLWaBa Knn-
Hu4HMsA xoa Ha OCH. MNogyepTaBa ce, Ye naToduU3no-
NOrMYHUTE MEXaHU3MW Ha OBETE CbCTOSIHUSI B3aUMHO
ce noaabpxaT U cb3gaBaT NopodeH Kpbr. MNMpegnoyu-
TaH MeguKaMeHT 3a KOHTPOM Ha CbpAeyHaTta YecToTa

95% CI1 0.39-0.87; P = 0.007), only hospitalizations for
HF (rate ratio, 0.64; 95%). Cl 0.42-0.97; P = 0.037)
or in combined endpoint, which also included the use
of LV devices and inclusion in the transplantation
waiting list (hazard ratio 0.58; 95% CI 0.40-0.85; P =
0.005) [92]. The open extension of the PIONEER-HF
study for another 4 weeks resulted in a further de-
crease in NTproBNP levels in the Sacubitril/Valsartan
arm by 17%. It was even more noticeable in the group
that was originally on Enalapril and was switched to
Sacubitril/ Valsartan after the end of the double-blind
follow-up, where NTproBNP was reduced by 37% in
4 weeks more [93]. The effects on the combined end-
point persisted after 12 weeks, with a risk reduction of
31% — hazard ratio 0.69; 95% CI 0.49-0.97; P = 0.03.
The clinical benefits are independent of the Sacubitril/
Valsartan and Enalapril dose [94] or of the baseline
risk of patients which was associated with baseline
systolic blood pressure, renal function, NTproBNP
levels, previous HF hospitalizations, use of inotropic
agents, and others. [95]

The use of beta-blockers (BB) in patients with
AHF is controversial and there is disagreement as
to when they may be initiated and in which patients.
Analysis of data from the AHF registry in Korea [96],
which included 5,625 patients, found that the initiation
pre-discharge of beta-blockers had a beneficial effect
on overall 5-year mortality in patients with reduced
EF, regardless of natriuretic peptide levels. In patients
with mid-range EF, the intake of this class of medica-
tion does not affect mortality rates. The most interest-
ing result is in patients with preserved EF. A protective
effect of BB treatment was established in patients with
the highest levels of natriuretic peptides — hazard ra-
tio: 0.62; 95% CI 0.39-0.98; P = 0.040, but it is lost at
lower levels of natriuretic peptides. The same registry
established the relationship between BB intake and
prognosis in patients with AHF and atrial fibrillation
(AF) [97]. It is interesting to note that in patients with
reduced EF there is no benefit from taking BB, while
in those with preserved EF the presence of BB at dis-
charge lead to a lower risk of 6-month (HR 0.38; 95%
CI 0, 20-0.74) and 1-year mortality (HR 0.53; 95% ClI
0.34-0.82).

Atrial fibrillation is a common precipitating cause
of AHF. Therefore, in 2020, the European Society
published an opinion statement paper on behaviour
in patients with AF and AHF [98]. This document is
aimed at the identification and treatment of AF, which
further worsens the clinical course of AHF. It is em-
phasized that the pathophysiological mechanisms of
the two conditions are mutually supportive and create
a vicious circle. The drug of choice for heart rate or
rhythm control is amiodarone intravenously. In hemo-
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U Ha CbPAEYHUS PUTBM € aM1OLAaPOH BEHO3HO. [Mpu
XEeMOAMHAMNYHO HecTabunHu 6onHM ce mpegnodvvTa
€NeKTPUYECKO KapAMOBEP3NO 3a Bb3CTAHOBSIBAHE Ha
cuHycoBust puTbM. Mo npuHumn, npu 6onHM ¢ OCH ce
npegnoymMTa TakTukata Ha KOHTpon Ha puTbMma. [oa-
ObPXaHEeTO Ha pUTbMa MOXe [a CTaHe 4pe3 Meau-
KaMEHTO3HO feyeHne — ammogapoH unu godetTmnua,
unun ypes abnaums. 3a pasnvka ot XCH Hama mHoro
AaHHW 3a nonaaTta oT KateTbpHa abnauusa npu 60nHM
¢ OCH. lNokasaHuATa n ycneBaemMocTTa 3aBUCAT OT
Tna Ha M n ot eTnonorusta Ha CH. 3a npeBeHLMsA
Ha MO3bYHUSA UHCYNT Ce NPaBu OLeHKa Ha eMBONMYHKSA
N XeMOparmyHns puUcK no nosHaTuTe npasBwna, Kato B
ocTparta (hasa ce npurara XxenapwvH, 3a npegrnodvitaHe
HWCKOMOIEKYrEeH, a B AbJITOCPOYEH MfaH ce npegno-
untat JOAK npeg BKA. U Tyk ce npegnara ABC cTtpa-
TernsaTta 3a nosegeHue npu MM n OCH.

AHemusiTa € YecTo cpewaHa npu G6omHn ¢ OCH.
B npoyuBaHe npu 3279 6onHn ¢ OCH ce yctaHoBsiBa
YyecToTa Ha aHeMU4HUSA cuHapom 45,4% [99]. AHemnu-
HWUTE NauneHT nMaT no-Bucoka 1-roguiiHa CMbPTHOCT
(38 cnpsimo 27%, p < 0,0001) u 1-roguwiHa YectoTa Ha
pexocnutanu3aummn (63% cnpsamo 56,7%, p < 0,0001).
KopurnpaHata 3a gpyrv daktopu acouuaums Mexay
OCH n aHemus e ¢ 28% no-Brcoka 3a cMbpT U € 13,6%
3a pexocnutanusauus cneg 1 roguHa. NpunoxeHneTo
Ha depukapbokcumanTo3a BEHO3HO Mpeau Lexocnu-
TanusaumsTa B Heobxogumu [o3n 0o 24 cegmuum e
TectBaHo npu 6onHu ¢ OCH ¢ ®U < 50% wu xeneseH
aecoununt B npoydsaHeto AFFIRM-AHF. ToBa neyeHuve
BOAM O 3HAYMMO HamMmarneHue Ha pexocnutanusauuute
no nosog Ha CH ¢ 26% (p = 0,013), no4Tn 3Ha4MMO Ha-
ManssaHe Ha CC cmbpT unu xocnutanusaumm ¢ 20% (p
= 0,05), HO HaAMa edoeKkT 3a HamangaesaHe Ha CC cmbpT-
HocT (p = 0,81). B rpynata ¢ dpepmkapbokcrmanTtosa ca
3arybeHn no-Marnko AHW B pe3ynTar Ha xocnutanusauusi
3a CH nnm cmbpT ot CC3, oTKONKOTO B Nnauebo-rpyna-
Ta — 369 aHW/100 yoeekoroamHu cnpsimo 548/100; RR
0,67, 95%Cl 0,47-0,97; p = 0,035. B rpynata c akTUBHO
neveHvie ce HabnogaeaTt No-marsnko Ha 6pon CTpaHUYHM
nHUMaeHTn — 45 cnpsmo 51% [100]

Mpu nepcucutTpaHe Ha KOHrecTUsITa BbMNPEKN ONTU-
MaIHOTO MeAUKaMEHTO3HO fle4eHne Unm npy paserea-
He Ha AMypeTUYHa Pe3nUCTEHTHOCT, ce npunarat mexa-
HUYHM MEeTOAM 3a NeYeHne. Yntpaduntpaumsara (YO) e
€[0VH OT TSX, HO METOABLT € NoKasas NPOMEHSIUB yCnex
npes rognHuTe. MNMocnegHo npoyyBaHe e CARESS-HF
[101], koeTo nokasa, 4ye YO Boam o no-ronsima 3aryba
Ha TeYHOCTU, O6LLa 1 HETHA, W Ha TEermo, OTKOMKOTO An-
ypeTnyHaTa Tepanus. 3a cMeTka Ha ToBa, YO HamansBea
No-3Ha4YMMO CEPYMHUS HAaTPUA, NOBULLABA NOBEYE HU-
BaTa Ha CEPYMHUS KpeaTUHWH 1 ypest 1 BOWU 40 No-ro-
nsiMa nna3meHa peHMHOBa aKTUBHOCT U NO-HUCKM HMBA
Ha cepyMHu BukapboHaTtun. Ha 60-ms geH nocoveHute
pasnuku ce uarybear. [NogaHanua Ha pesyntatute ot

dynamically unstable patients, electrical cardiover-
sion is preferred to restore sinus rhythm. In general,
rhythm control is the preferred strategy in patients
with AHF. Rhythm maintenance can be done by medi-
cation — amiodarone or dofetilide, or by catheter abla-
tion. Unlike CHF, there is little evidence of the benefit
of catheter ablation in patients with AHF. The indica-
tions and success depend on the type of AF and the
etiology of HF. For the prevention of stroke, the em-
bolic and haemorrhagic risk is assessed according to
the well-known rules. In the acute phase, Heparin is
used, preferably low molecular weight, and for long-
term treatment DOAC are preferred to VKA. Here,
too, the ABC strategy for behaviour in AF and AHF is
the leading one.

Anaemia is common in patients with AHF. A study
of 3,279 patients with AHF found an incidence of anae-
mic syndrome of 45.4% [99]. Anaemic patients had a
higher 1-year mortality (38 vs. 27%, p < 0.0001) and a
higher 1-year rehospitalization rate (63% vs. 56.7%, p
<0.0001). The corrected association between AHF and
anaemia was 28% higher for death and 13.6% higher
for rehospitalization after 1 year. The intravenous ad-
ministration of ferricarboxymaltose before dehospital-
ization at the required doses for up to 24 weeks was
tested in the AFFIRM-AHF study in patients with AHF
with an EF<50% and iron deficiency. This treatment re-
sulted in a significant reduction in HF rehospitalizations
by 26% (p = 0.013), an almost significant reduction in
CVD deaths or hospitalizations by 20% (p = 0.05), but
had no effect on reducing CVD mortality (p = 0.81). In
the ferricarboxymaltose group, fewer days were lost as
a result of hospitalization for HF or death from CVD
than in the placebo group — 369 days/100 man-years
vs. 548/100; RR 0.67, 95% CI 0.47-0.97; p=0.035.
In the active treatment group there were fewer side
events — 45% vs. 51%. [100]

In case of persistence of congestion, despite opti-
mal medical treatment or in case of development of di-
uretic resistance, mechanical methods of treatment are
applied. Ultrafiltration (UV) is one of them, but the meth-
od has shown variable success over the years. Arecent
study, CARESS-HF [101], showed that UV resulted in
greater total and net fluid loss and weight loss than
diuretic therapy. In contrast, UV significantly reduced
serum sodium, increased serum creatinine and urea
levels, and resulted in higher plasma renin activity and
lower serum bicarbonate levels. On the 60th day, these
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CARESS-HF couu [102], 4ye edhekTnuTe ce mogynuvpaTt
oT Buga Ha CH. Tean ¢ ®U1 > 40% ca nmanu no-3Havu-
MO BrioLlaBaHe Ha ObOpeyHaTa (PyHKUMS, HE3aBUCMMO
oT obema Ha oTaeneHaTta TeyHocT. bonHute ¢ Han-ro-
nsim obeM Ha M3BMMYaHe Ha TEYHOCTM B paMKuTE Ha
nbpBute 24 h nu ¢ ®UN > 40% umat no-ronsima YecTo-
Ta Ha HeGNaronpuATHU KIMHUYHW U3X04M, KaTO CMBPT,
pexocnuTanusaunst Unm noceLleHne B CreLlHO 3BEeHO.
MeTaaHanua Ha gaHHM OT 8 npoy4yBaHus Ha obLo 801
6onHu ¢ OCH nokasa, 4ye Y® Boau 4o no-ronsima HeTHa
3aryba Ha Te4HOCTM — cpefgHa pasnuka 1372,5 ml, p <
0,001, Ha Terno — cpegHo 1,59 kg, p < 0,001 [103]. B
CpaBHEHWE C AuMypeTuumTe, TO3M MeToq Ha AeKOHrec-
TMS nokasea no-manko BrnowasaHe Ha CH (OR 0,63,
95% CI 0,43-0,94, p = 0,022) n pexocnuTanusauun 3a
CH (OR 0,54, 95%CIl 0,36-0,82, p = 0,003), 6e3 gaHHu
3a BriowaBaHe Ha 6bOpeyHaTa pyHKUMs 1 6e3 3Ha4YMM
edeKkT BbpXy CMbpPTHOCTTA.

YCTPOUCTBA NPU OCTPA CLPAEYHA
HEOOCTATBYHOCT

Mopadn HEBB3MOXHOCTTA Ha MEeOUKaMEHTO3HOTO
rnie4yeHne da MoCTUrHe BCUYKU LIENU B JIEYEHMETO Ha
OCH egHOBpeMEHHO 1Y TOBa € 3a CMeTKa Ha BroLua-
BaHe Ha Apyrv nokasartenu, npe3 nocnegHuTe roamHun
Ce TbPCAT Mo-arpecuBHU CTpaTervu, Kato BpeMEeHHU
cucTeMu 3a nognomaraHe Ha umpkynaumsita (BriL),
KOUTO Ce CTPeMAT Aa NOCTUrHaT ONTUMarnHo Xxemoau-
HaMU4YHO CbCTOsIHUE [104].

Bbnpekn HebnaronpuaTHUTe pesyntaTtu oT Npuno-
XXEHNeTOo Ha nHpaaopTHa 6anoHHa nomna (MABIT) npu
OOrHM C KapOWOTreHeH LWOK, KOETO JoBeAe 4O NPOMSIHA
B METOOMYHUTE PBKOBOACTBA C Mpernopbka Aa He ce
n3non3eaT UM No-CKOpo Aa He ce U3Mon3eart, Bce nak
uma noarpynu 60MHK, NpyY KOMTO MPUITOXKEHMETO Ha
WABI nokassa no3uTuBHW pesynTtatu. ToBa ca nauu-
€HTW B TEXXKA KOPOHapHa NaTosiorms 1 BUCOKO PUCKOBU
MKW. MpocnekTnBHo HabnogeHne Ha 300 GonHK, Kak-
TO 1 MeTaaHanu3 nokassaTt nofsarta oT npoleaypara
npu BucokopuckoBu 6onHu ¢ MK n HamansiBaHe Ha
ObnrocpodHaTta obuia CMbPTHOCT. [pyro npunoxeHue
€ 3a nopgobpsBaHe Ha opraHHaTa W TbKaHHaTa nep-
dy3nsa egHOBPEMEHHO C KapauonyrMoHaneH Gawmnac
no BpeMe Ha KopoHapHa 6arnac onepauus. Hakonko
CboOLEeHNs nokaseaTt nonsa npu gobaessHe Ha NABI
KbM BEHO-apTepuanHa ekcTpakopropanHa MemobpaH-
Ha okcureHaumsa (BA-EKMO), Ho gpyrm He Hamwupat
JonbnHuTenHa nonsa ot gobassHeto Ha WABIT kbm
BA-EKMO. Taka 4e ca Heobxoanmu ObaeLm npoyysa-
HWS 3a U3SICHSABAHE Ha TO3W BLMNPOC.

WHTepec npencrtaensisa v nyncaTvBHaTa KaTteTbp-
Ha nomna iVAC, KOATO € MVHUMAarnHO WHBAa3WBHO MHEB-
MaTMUYHO LIMPKYNaTOPHO acMCUTPaLLO YCTPOMCTBO, Koe-
TO OocurypsBa LmpKyrnaTopHa nogkpena ot 2-3 I/min u

differences are lost. Sub-analysis of the CARESS-HF
results showed [102] that the effects were modified
by the type of HF. Those with EF > 40% had a more
significant deterioration in renal function, regardless of
the volume of fluid excretion. Patients with the highest
volume of fluid extraction within the first 24 hours and
with EF>40% had a higher incidence of adverse clinical
outcomes, such as death, rehospitalization, or emer-
gency department visits. A meta-analysis of data from
8 studies with total of 801 patients with AHF showed
that UV lead to greater net fluid loss — mean difference
1372.5 ml, p <0.001, weight loss — average -1.59 kg, p
<0.001 [103]. In comparison with diuretics, this method
of decongestion showed less deterioration of HF (OR
0.63, 95% CI 0.43-0.94, p = 0.022) and rehospitaliza-
tions for HF (OR 0.54, 95% CI). 0.36-0.82, p = 0.003),
with no evidence of further worsening of renal function
and no significant effect on mortality.

DEVICE-BASED THERAPY IN ACUTE
HEART FAILURE

Due to the failure of drug treatment to achieve all
goals in the treatment of AHF simultaneously or be-
cause this is at the expense of deterioration of other
indicators, in recent years more aggressive strategies
are being investigated, such as temporary circulatory
support systems (TCS), which aims to achieve an opti-
mal hemodynamic state [104].

Despite the unfavourable results of the use of an
intra-aortic balloon pump (IABP) in patients with car-
diogenic shock, which led to a change in the guide-
lines with a recommendation not to use or better not
use, there are still subgroups of patients in whom IABP
shows positive results. These are patients with severe
coronary pathology and high-risk PCI. Prospective
follow-up of 300 patients as well as a meta-analysis
showed the benefit of the procedure in high-risk pa-
tients after PCl and a reduction in long-term overall
mortality. Another application is to improve organ and
tissue perfusion simultaneously with cardiopulmonary
bypass during coronary graft surgery. Several reports
have shown benefits in adding IABP to veno-arterial
extra-corporeal membrane oxygenation (BA-ECMO),
but others have not found additional benefit from add-
ing IABP to VA-ECMO. Future research is needed to
clarify this issue.

Of interest is also the pulsatile catheter pump iVAC,
which is a minimally invasive pneumatic circulatory
assist device that provides circulatory support of 2-3
I/min and reduces the afterload of the LV during systole.
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HamansiBa HacpelHns ToBap Ha JIK no Bpeme Ha cuc-
Tona. iVAC e 3aema MexanHHO Msicto mexay MABI un
KoHBeHuUmoHanHute JIK acuctmpaiwum yctponctea. lNpe-
OVIMCTBO €, Ye Ce UMMaHT1pa Ype3 OCTbM Npes gacHa
akcunapHa aptepusi. [MMnoTHo npoyyBaHe npu 14 60nHK
¢ Bucok puck ot MKW ca okasanu ecpekTMBHa noaapbxka
npu 100% aHrnorpadpckmn ycnewwHa manunynaums [105].
B momeHTa ce npoBexaa no-3Ha4yMmo NpoyyBaHe, KOeTo
Aa pasKkpue eBeHTyarnHu nornav oT Metogukata npu 6o-
INHW, KOUTO noanexat Ha komnnekcHu MK,

Mo oTHOLWeEHWe Ha TpaguumoHHUTe cpeacTsa 3a JIK
acuctupaHe, MMa TeHAeHUMs 3a MUHUManuavpaHe Ha
pasMepuTe 1 Ha JocTbha — Bede 1 npe3 oemopanHa
unun akcunapHa aptepus (Impella 2,5) wnun TpaHcka-
BanHoTo (Impella 5). lopu ca cb3gageHn ycTponcTea
M 3a nogkpena Ha fpscHarta Kamepa, C LOCTbM npes3
BeHa cemopanuc (Impella RP). Ycrtponcrtsar morat
Aa ce kombuHupat n ¢ BA-EKMO, kato ce ocurypsiea
e(EeKTVBHO KaMepHO OTOpeMeHsiBaHe Mpu no-marnko
WHBa3nBeH noaxod. PesyntatuTte nokaseat nogobpe-
Ha NPEeXmnBAEeMOCT M HamarneHa Hyxaa OT MHOTPOMHa
noaapwbkka npy 6OMNHM ¢ KAapAMOreHeH Lok, 6e3 ysenu-
YaBaHe Ha yecTtoTarta Ha CTpaHnyHuTe cbouTna [106].
Opyrn cuctemun 3a JIK acuctupaHe ca Tandem Heart
— MEepKyTapHHO KaMepHO acucTupallo YyCTPOWCTBO C
eKkcTpakoproparnHa LeHTpodyripalia nomna ¢ nocro-
AHeH 0ebuT, KoATo e nsiBonpeacbpaHa—demopoapTe-
pounanHa cuctema, 3aobukansuwa J1K, n Protec Duo —
ABOWMHO NyMEHHa KaHtona AsCHO Npeacbpane-apTepust
NyriMOHAanuc, KOATO ce MMNNaHTupa npe3 BbTpellHa
toryrnapHa BeHa u otbpemeHsisa K [104].

[Opyra rpyna ycTponcTsa Bce OLle ca B Npouec Ha
n3cneaBaHus. Te Bb3OeNCTBAT BbpXy pasnUyHK narto-
reHeTn4YHM mexaHnamm Ha OCH 1 pasnuyHuTe knacose
ce obeguHsaeat ¢ akpoHuma DRI2P2S [107]. PasnnyHu-
Te CUCTEMM MMaT 3a uen: gunartaumus (CrnnaHxHMKoBa
HepBHa MoAynauusa ¢ KaTeTbpHO OrokMpaHe); oTcTpa-
HsiBaHe Ha obem TeyHocT (removal R) ¢ akBadhepesa
N nepuToHeanHa Ouanu3a; UHOTPOMU3bM Ype3 CTU-
MynupaHe Ha KapguadHus Mrekcyc B AsicHaTa nysfimMo-
HanHa apTepusi unu ngaeata OpaxuouedanHa BeHa;
MHTEPCTULIMYM 4pe3 KaTeTbpPHO ApeHUpaHe Ha Num-
(haTta oT AyKTyC TOpaLMKyC; Ba30ONpecopu, KOUTO NOAo-
OpsBaT peHanHata nepdysns 1 HansraHeTo B apTepusi
nynvoHanuc (Pushers P) upe3 noctaBsHe Ha nomnu B
aunctanHa aopta; otopemeHsiBawm (Pullers P) upes
AVIPEKTHO HamarnsiBaHe Ha LeHTparHoO BEHO3HO Hansra-
He NocpedCcTBOM YCTPOMCTBA 3a MHTEPMUTEHTHO OKMy-
AVipaHe Ha ropHa npasHa BeHa, CyrnpapeHarnHu nomMnm
B JOSHa NpasHa BeHa Unn nHdppapeHanHo ukcmpaiim
OKIy3MBHW KaTeTpy Ha JOrHa npasHa BeHa; CenekTuB-
HO (S) JocTaBsHe Ypes3 KaTeTbp Ha KpaTKoAenCTBaLLM
Ba3ogunaTaTtopu MHTpapeHarnHo, HanpyMep nanaBepyiH
unu deHongonam (gonamuH-1 peuenTopeH aroHUCT),
Kouto nogobpsiBat nepdysvarta Ha 6bbpeka 1 ypuH-

iVAC may be classified between IABP and convention-
al LV assist devices (LVAD). The advantage is that it is
implanted by access through the right axillary artery. A
pilot study in 14 patients at high risk of PCI provided
effective support in 100% angiographic success [105].
A larger study is going on to reveal the potential ben-
efits of the methodology in patients who are subject to
complex PCI.

With regard to traditional means of LV assistance,
there is a trend to minimize the size and the access
— now through the femoral or axillary artery (Impella
2,5) or trans-caval (Impella 5). There are even devices
for supporting the right ventricle, with access through
the femoral vein (Impella RP). The devices can also be
combined with VA-ECMO, ensuring effective ventricu-
lar unloading with a less invasive access. The results
show improved survival and reduced need for inotropic
support in patients with cardiogenic shock, without in-
creasing the incidence of adverse events [106]. Oth-
er LVAD systems are Tandem Heart, a percutaneous
ventricular assist device with a constant-flow extra-cor-
poreal centrifugal pump that is a left atrial-femoroar-
terial system that bypasses the LV, and Protec Duo, a
double-lumen cannula in right atrium—pulmonary artery
which is implanted through the internal jugular vein and
bypasses RV [104].

Another group of devices is still under constant
research. They affect different pathogenetic mecha-
nisms of AHF and the different classes are combined
with the acronym DRI2P2S [107]. The different sys-
tems aim at: Dilatation (D) through splanchnic nerve
modulation with catheter based blocking); Removal
of fluid volume (R) by aquapheresis and peritone-
al dialysis; Inotropic effect (I1) by stimulation of the
cardiac plexus in the right pulmonary artery or left
brachiocephalic vein; Interstitium (12) by catheter
drainage of lymph from the ductus thoracicus; Vaso-
pressors that improve renal perfusion and pulmonary
artery pressure (Pushers P1) by placing pumps in the
distal aorta; Pullers (P2) by direct reduction of central
venous pressure by means of intermittent occlusion
of the superior vena cava, suprarenal pumps in the
inferior vena cava or infrarenal fixed occlusive cath-
eters in the inferior vena cava; Selective (S) delivery
of short-acting vasodilators intrarenally, for exam-
ple papaverine or fenoldopam (dopamine 1 receptor
agonist), which improve renal perfusion and urinary
production without showing systemic side effects. Se-
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HaTa nNpoayKums, 6e3 nsasa Ha CUCTEMHUTE CTPAHUYHM
ecbekTn. CeneKkTMBHOTO nMpwunaraHe Ha deHonaonam ce
n3npobBa 1 3a HamansBaHe Ha pvcKka U YecToTaTa Ha
KOHTpacT-MHAyLuMpaHaTta HedponaTtusi.

M3non3saHeTo Ha ycTpoincTBa 3a neveHme Ha OCH
e Obp3opasBumBaLlLa ce Hay4YyHa TeHAEHLMS, KOATO nMa
Hy>Xa OT HaTpynBaHe Ha rnoBeye [oKasaTericTea 3a
noTeHUManH1Te nonav Ha Cb3aafeHNTe pasnnyHn yc-
TponcTBa uUnu 3a cb3gaBaHe Ha HoBu. C n3dyepnBaHeTo
Ha MegMKaMeHTO3HUTE Bb3MOXHOCTWN TOBa CTasa Len
Ha 6baeLmn oTKPUTUS.

3AKNIOYEHUE

OCH e ¢eHOoTMNHO pasHOpOoAEeH CUHOPOM, KOWTO €
pe3ynTtaTt oT peauvua 3abonsBaHus U MMa pasHoobpas-
HW npeuunuTupalum daktopu. MNMporHosata npu Hero e
BCE OLle folla, 3aToBa CBOEBPEMeHHaTa AmarHosa e
oT ocobeHo 3HadeHwue. lNpegnarat ce 6bLP3N MeToan U
anropnTobm Ha noseaeHune, KOUTo Aa ynecHAT AunarHoc-
TUYHUS Npouec. Macnedsat ce pasnuMyHu Guomapkepu,
KOMTO MMaT pasfM4yHO AMArHOCTUYHO M MPOrHOCTUYHO
3HayeHue. B neyenneto Ha OCH Hama ronemm npobvsm
npes nocnegHuTe roguHKn, Kato npeobnagaear Tepanes-
TUYHUTE Heycnexn. HesaBmucumo oT neveHneTo, obave,
CBOEBpPEMEHHATa 1 MbfHa AEKOHTECTUsI € OT U3KIH4K-
TEMNHO BaXHO 3HadeHue. lNpunaraHeTo paHo Ha meau-
KaMeHTH, JoKkasanu ceosita edpekTUBHOCT npu 6omnHM ¢
XpoHuyHa CH, nomara 3a nogobpsisaHe Ha nporHosara
1 Ha cumnTommuTe npu GonHute. B Bbaelle Bce nose-
Ye Le ce pa3BMBAT YCTPOWCTBA, KOUTO, CAMOCTOSATENHO
nnn B KOM6I/IHaLI.I/IF| C NeKapcCTtBeHa Tepanua aa nocTtur-
HaT uenuTe Ha nedvenneTo Ha 6onHuTe ¢ OCH.

He e deknapupaH KOHIUKM Ha uHmMepecu

Bubnuorpadus / References

1. Bozkurt B, Coats AJ, Tsutsui H, et al. Universal definition and
classification of heart failure: A report of the Heart Failure Society of
America, Heart Failure Association of the European Society of Cardi-
ology, Japanese Heart Failure Society and Writing Committee of the
Universal Definition of Heart Failure. Eur J Heart Fail. 2021; https://
doi.org/10.1002/ejhf.2115

2. Braunwald, E. Heart failure. JACC Heart Fail. 2013;1: 1-20.

3. Savarese G, Lund L. Global public health burden of heart
failure. Card Fail Rev. 2017; 3(1): 7-11.

4. Bleumink GS, Knetsch AM, Sturkenboom MCJM, et al.
Quantifying the heart failure epidemic: prevalence, incidence rate,
lifetime risk and prognosis of heart failure The Rotterdam Study. Eur
Heart J 2004; 25: 1614-1619.

5. van Riet EES, Hoes AW, Limburg A, et al. Prevalence of un-
recognized heart failure in older persons with shortness of breath on
exertion. Eur J Heart Fail 2014; 16: 772-777.

6. Hunt SA, Abraham WT, Chin MH, et al. focused update in-
corporated into the ACC/AHA 2005 guidelines for the diagnosis
and management of heart failure in adults: a report of the American

lective administration of fenoldopam has also been
tested to reduce the risk and incidence of contrast-in-
duced nephropathy.

The use of devices for the treatment of AHF is
a rapidly evolving scientific direction that needs to
accumulate more evidence of the potential benefits
of the various devices already created or to create
new ones. With the decreasing of medical treatment
possibilities, this becomes the goal of future suc-
cess.

CONCLUSIONS

AHF is a phenotypically heterogeneous syn-
drome that results from a number of diseases and
has a variety of precipitating factors. Its prognosis is
still poor, so timely diagnosis is especially important.
Fast applied methods and an algorithm of behaviour
are offered to facilitate the diagnostic process. Dif-
ferent biomarkers that have varying diagnostic and
prognostic significance are studied. There have been
no major breakthroughs in the treatment of AHF in
recent years, with therapeutic failures predominat-
ing. Regardless of the treatment, however, timely
and complete decongestion is extremely important.
Early administration of drugs that are proven effec-
tive in patients with chronic HF helps to improve the
prognosis and symptoms in patients. In the future,
more devices will be developed that, alone or in com-
bination with drug therapy, will achieve the goals of
the treatment of patients with AHF.

No confiict of interest was declared

College of Cardiology Foundation/American Heart Association Task
Force on Practice Guidelines. J Am Coll Cardiol 2009;53:e1-e90.

7. Alla F, Zannad F, Filippatos G. Epidemiology of acute heart
failure syndromes. Heart Fail Rev 2007; 12: 91-95.

8. Stewart S, Ekman |, Ekman T, Odén A, Rosengren A. Popu-
lation impact of heart failure and the most common forms of cancer:
a study of 1 162 309 hospital cases in Sweden (1988 to 2004).Circ
Cardiovasc Qual Outcomes 2010; 3(6):573-580.

9. McMurray JJ, Stewert S. The burden of heart failure. Eur
Heart J 2002; 4(suppl D): D50-D58

10. Taylor CJ, Ordéfez-Mena JM, Roalfe AK, et al. Trends in
survival after a diagnosis of heart failure in the United Kingdom
2000-2017: population based cohort study. BMJ. 2019; 364: 1223.
doi: 10.1136/bm;.I1223.

11. Mebazaa A, Yilmaz MB, Levy P, et al. Recommendations on
pre-hospital and early hospital management of acute heart failure: a
consensus paper from the Heart Failure Association of the European
Society of Cardiology, the European Society of Emergency Medicine
and the Society of Academic Emergency Medicine--short version.
Eur Heart J. 2015;36(30):1958-66. doi: 10.1093/eurheartj/ehv066.



56

W. Momos

12. Arrigo M, Jessup M, Mullens W, et al. Acute heart failure. Nat
Rev Dis Primers 2020; 6: 16. doi.org/10.1038/s41572-020-0151-7

13. Davison BA, Senger S, Sama IE, et al. Is acute heart failure
a distinctive disorder? An analysis from BIOSTAT-CHF. Eur J Heart
Fail. 2021; 23(1): 43-57.

14. Sokolska JM, Sokolski M, Zymlinski R, et al. Distinct clini-
cal phenotypes of congestion in acute heart failure: characteristics,
treatment response, and outcomes. ESC Heart Fail. 2020;7(6):3830-
40. doi: 10.1002/ehf2.12973.

15. Mulla W, Klempfner R, Natanzon S, et al. Female gender is
associated with a worse prognosis amongst patients hospitalised for
de-novo acute heart failure. Int J Clin Pract 2021; 75: e13902. doi:
10.1111/ijcp.13902

16. Blumer V, Greene SJ, Wu A, et al. Sex differences in clinical
course and patient-reported outcomes among patients hospitalized
for heart failure. JACC Heart Fail 2021;9:336-345.

17. Kobayashi M, Watanabe M, Coiro S, et al. Mid-term prog-
nostic impact of residual pulmonary congestion assessed by radio-
graphic scoring in patients admitted for worsening heart failure. Int J
Cardiol. 2019; 289: 91-98. doi:. 10.1016/j.ijcard.2019.01.091

18. Kobayashi M, Bercker M, Huttin O, et al. Chest X-ray quantifi-
cation of admission lung congestion as a prognostic factor in patients
admitted for worsening heart failure from the ICALOR cohort study.
Int J Cardiol. 2019; 299:192-198. doi:10.1016/j.ijcard.2019.06.062

19. Kobayashi M, Douair A, Duarte K, et al. Diagnostic perfor-
mance of congestion score index evaluated from chest radiography
for acute heart failure in the emergency department: A retrospec-
tive analysis from the PARADISE cohort. PLoS Med. 2020;17(11):
e€1003419. doi: 10.1371/journal.pmed.1003419.

20. Johannessen @, Myhre PL, Omland T. Assessing conges-
tion in acute heart failure using cardiac and lung ultrasound — a
review. Expert Rev Cardiovasc Ther. 2021;19(2):165-176. doi:
10.1080/14779072.2021.1865155.

21. Platz E, Campbell RT, Claggett B, et al. Lung Ultrasound
in Acute Heart Failure: Prevalence of Pulmonary Congestion and
Short- and Long-Term Outcomes. JACC Heart Fail. 2019;7(10):849-
858. doi: 10.1016/j.jchf.2019.07.008.

22. Araiza-Garaygordobil D, Gopar-Nieto R, Martinez-Amezcua
P, et al. Point-of-care lung ultrasound predicts in-hospital mortality in
acute heart failure. QJM. 2021; 114(2): 111-116. doi: 10.1093/gjmed/
hcaa298.

23. Celutkiené J, Lainscak M, Anderson L, et al. Imaging in pa-
tients with suspected acute heart failure: timeline approach position
statement on behalf of the Heart Failure Association of the European
Society of Cardiology. Eur J Heart Fail. 2020; 22(2): 181-195. https:/
doi.org/10.1002/ejhf.1678

24. Berge K, Lyngbakken MN, Myhre PL, et al. High-sensitivi-
ty cardiac troponin T and N-terminal pro-B-type natriuretic peptide
in acute heart failure: Data from the ACE 2 study. Clin Biochem.
2021;88:30-36. doi: 10.1016/j.clinbiochem.2020.11.009.

25. Mueller C, McDonald K, de Boer RA, et al. Heart Failure As-
sociation of the European Society of Cardiology. Heart Failure Asso-
ciation of the European Society of Cardiology practical guidance on
the use of natriuretic peptide concentrations. Eur J Heart Fail 2019;
21:715-731

26. Gohar A, Rutten FH, den Ruijter H, et al. Mid-regional
pro-atrial natriuretic peptide for the early detection of non-acute heart
failure. Eur J Heart Fail 2019; 21: 1219-1227.

27. Spoletini I, Coats AJS, Senni M, Rosano GMC. Monitoring of
biomarkers in heart failure, Eur Heart J Suppl 2019; 21(Suppl._M):
M5-M8. https://doi.org/10.1093/eurheartj/suz215

28. Ferreira JP, Ouwerkerk W, Tromp J, et al. Cardiovascular
and non-cardiovascular death distinction: the utility of troponin be-
yond N-terminal pro-B-type natriuretic peptide. Findings from the
BIOSTAT-CHF study. Eur J Heart Fail. 2020; 22(1): 81-89. https://
doi.org/10.1002/ejhf.1654

29. Park BE, Yang DH, Kim HJ, et al. Incremental Predictive
Value of Plasma Renin Activity as a Prognostic Biomarker in Pa-
tients with Heart Failure. J Korean Med Sci. 2020; 35(42): e351. doi:
10.3346/jkms.2020.35.e351.

30. Hisatake S, Kiuchi S, Kabuki T et al. The serum angioten-
sin-converting enzyme 2 and angiotensin-(1-7) concentrations af-
ter optimal therapy for acute decompensated heart failure with re-
duced ejection fraction. Biosci Rep. 2020; 40(6): BSR20192701. doi:
10.1042/BSR20192701.

31. Oudit GY, Penninger JM. Recombinant human angioten-
sin-converting enzyme 2 as a new renin-angiotensin system pepti-
dase for heart failure therapy. Curr Heart Fail Rep. 2011; 8(3): 176-
83. doi: 10.1007/s11897-011-0063-7.

32. Voors AA, Kremer D, Geven C, et al. Adrenomedullin in heart
failure: pathophysiology and therapeutic application. Eur J Heart Fail.
2019;21(2):163-171. doi: 10.1002/ejhf.1366.

33. Molvin J, Jujic A, Navarin S, et al. Bioactive adreno-
medullin, proenkephalin A and clinical outcomes in an acute heart
failure setting. Open Heart. 2019; 6(2): e001048. doi: 10.1136/
openhrt-2019-001048.

34. Kremer D, ter Maaten JM, Voors AA. Bio-adrenomedullin as
a potential quick, reliable and objective marker of congestion in heart
failure. Eur J Heart Fail 2018; 20: 1363-1365.

35. Pandhi P, Ter Maaten JM, Emmens JE, et al. Clinical value of
pre-discharge bio-adrenomedullin as a marker of residual congestion
and high risk of heart failure hospital readmission. Eur J Heart Fail.
2020; 22(4): 683-691. doi: 10.1002/ejhf.1693.

36. Kuan WS, Ibrahim I, Chan SP, et al. Mid-regional pro-adre-
nomedullin outperforms N-terminal pro-B-type natriuretic peptide for
the diagnosis of acute heart failure in the presence of atrial fibrilla-
tion. Eur J Heart Fail. 2020; 22(4): 692-700. doi: 10.1002/ejhf.1660.

37. Winther JA, Brynildsen J, Hgiseth AD, et al. Prognostic and
diagnostic significance of copeptin in acute exacerbation of chronic ob-
structive pulmonary disease and acute heart failure: data from the ACE
2 study. Respir Res. 2017;18(1):184. doi: 10.1186/s12931-017-0665-z.

38. Zymlinski R, Sierpinski R, Metra M, et al. Elevated plas-
ma endothelin-1 is related to low natriuresis, clinical signs of con-
gestion, and poor outcome in acute heart failure. ESC Heart Fail.
2020;7(6):3536-44. doi: 10.1002/ehf2.13064.

39. Yuan Y, Huang F, Deng C, Zhu P. The Additional Prognostic
Value of Ghrelin for Mortality and Readmission in Elderly Patients
with Acute Heart Failure. Clin Interv Aging. 2020;15:1353-1363. doi:
10.2147/CIA.S259889.

40. Bouabdallaoui N, Sirois MG, Beaubien-Souligny W, et al.
Lymphocytopenia During Hospitalization for Acute Heart Failure
and lts Relationship With Portal Congestion and Right Ventricular
Function. J Card Fail. 2020; 26(12): 1043-1049. doi: 10.1016/j.card-
fail.2020.07.001.

41. Boralkar KA, Kobayashi Y, Amsallem M, et al. Value of Neu-
trophil to Lymphocyte Ratio and Its Trajectory in Patients Hospital-
ized With Acute Heart Failure and Preserved Ejection Fraction. Am J
Cardiol. 2020; 125(2): 229-235. doi:10.1016/j.amjcard.2019.10.020.

42. Targonski R, Sadowski J, Starek-Stelmaszczyk M, et al.
Prognostic significance of red cell distribution width and its relation to
increased pulmonary pressure and inflammation in acute heart fail-
ure. Cardiol J. 2020; 27(4): 394-403. doi: 10.5603/CJ.a2018.0103.

43. Pereira J, Ribeiro A, Ferreira-Coimbra J, et al. Is there a
C-reactive protein value beyond which one should consider infection
as the cause of acute heart failure? BMC Cardiovasc Disord. 2018;
18(1): 40. doi: 10.1186/s12872-018-0778-4.

44. Nishimoto Y, Kato T, Morimoto T, et al. C-reactive protein at
discharge and 1-year mortality in hospitalised patients with acute de-
compensated heart failure: an observational study. BMJ Open. 2020;
10(12): e041068. doi: 10.1136/bmjopen-2020-041068.

45. Lourengo P, Pereira J, Ribeiro A, et al. C-reactive protein de-
crease associates with mortality reduction only in heart failure with



Kakso HOBO npu oCcTpa Ccbpae4Ha He,D,OCTaT'bLIHOCT?

57

preserved ejection fraction. J Cardiovasc Med (Hagerstown). 2019;
20(1): 23-29. doi: 10.2459/JCM.0000000000000726.

46. Perez AL, Grodin JL, Chaikijurajai T, et al. Interleukin-6
and Outcomes in Acute Heart Failure: An ASCEND-HF Substudy.
J Card Fail. 2021: S1071-9164(21)00009-9. doi: 10.1016/j.card-
fail.2021.01.006.

47. Gu L, Li J. Short-term and long-term prognostic value of
circulating soluble suppression of tumorigenicity-2 concentration in
acute coronary syndrome: a meta-analysis. Biosci Rep. 2019; 39(6):
BSR20182441. doi: 10.1042/BSR20182441.

48. Morello F, Bartalucci A, Bironzo M, et al. Prospective diag-
nostic accuracy study of plasma soluble ST2 for diagnosis of acute
aortic syndromes. Sci Rep. 2020; 10(1): 3103. doi: 10.1038/s41598-
020-59884-6.

49. van Vark LC, Lesman-Leegte |, Baart SJ, et al. TRIUMPH
Investigators. Prognostic Value of Serial ST2 Measurements in
Patients with Acute Heart Failure. J Am Coll Cardiol. 2017; 70(19):
2378-2388. doi: 10.1016/j.jacc.2017.09.026.

50. Pascual-Figal DA, Bayes-Genis A, Asensio-Lopez MC, et
al. The Interleukin-1 Axis and Risk of Death in Patients with Acutely
Decompensated Heart Failure. J Am Coll Cardiol. 2019;73(9): 1016-
1025. doi: 10.1016/j.jacc.2018.11.054.

51. Aimo A, Januzzi JL Jr, Bayes-Genis A, et al. Clinical and
Prognostic Significance of sST2 in Heart Failure: JACC Review
Topic of the Week. J Am Coll Cardiol. 2019; 74(17): 2193-2203. doi:
10.1016/j.jacc.2019.08.1039.

52. Sugano A, Seo Y, Ishizu T, et al. Soluble ST2 and brain na-
triuretic peptide predict different mode of death in patients with heart
failure and preserved ejection fraction. J Cardiol. 2019; 73(4): 326-
332. doi: 10.1016/j.jjcc.2018.10.012.

53. Chen H, Chen C, Fang J, et al. Circulating galectin-3 on ad-
mission and prognosis in acute heart failure patients: a meta-analy-
sis. Heart Fail Rev. 2020; 25(2): 331-341. doi: 10.1007/s10741-019-
09858-2.

54. Li Y, Cheang |, Zhang Z, et al. Prognostic Association of
TERC, TERT Gene Polymorphism, and Leukocyte Telomere Length
in Acute Heart Failure: A Prospective Study. Front Endocrinol (Laus-
anne). 2021; 12: 650922. doi: 10.3389/fendo.2021.650922.

55. Al-Hayali MA, Sozer V, Durmus S, et al. Clinical Value of
Circulating Microribonucleic Acids miR-1 and miR-21 in Evalu-
ating the Diagnosis of Acute Heart Failure in Asymptomatic Type
2 Diabetic Patients. Biomolecules. 2019; 9(5): 193. doi: 10.3390/
biom9050193.

56. Li G, Song Y, Li YD, et al. Circulating miRNA-302 family
members as potential biomarkers for the diagnosis of acute heart
failure. Biomark Med. 2018; 12(8): 871-880. doi: 10.2217/bmm-
2018-0132.

57. Rutkovskiy A, Lyngbakken MN, Dahl MB, et al. Circulating
MicroRNA-210 Concentrations in Patients with Acute Heart Failure:
Data from the Akershus Cardiac Examination 2 Study. Clin Chem.
2021: hvab030. doi: 10.1093/clinchem/hvab030.

58. Wu T, ChenY, DuY, et al. Serum Exosomal MiR-92b-5p as a
Potential Biomarker for Acute Heart Failure Caused by Dilated Car-
diomyopathy. Cell Physiol Biochem. 2018; 46(5): 1939-1950. doi:
10.1159/000489383.

59. Pourafkari L, Tajlil A, Nader ND. Biomarkers in diagnosing
and treatment of acute heart failure. Biomark Med. 2019;13(14):1235-
1249. doi: 10.2217/bmm-2019-0134.

60. Schneider SIDR, Silvello D, Martinelli NC, et al. Plasma lev-
els of microRNA-21, -126 and -423-5p alter during clinical improve-
ment and are associated with the prognosis of acute heart failure.
Mol Med Rep. 2018;17(3): 4736-4746. doi: 10.3892/mmr.2018.8428.

61. Van Aelst LNL, Arrigo M, Placido R, et al. Acutely decompen-
sated heart failure with preserved and reduced ejection fraction pres-
ent with comparable haemodynamic congestion. Eur J Heart Fail.
2018; 20(4): 738-747. doi: 10.1002/ejhf.1050.

62. Adel FW, Rikhi A, Wan SH, et al. Annexin A1 is a Potential
Novel Biomarker of Congestion in Acute Heart Failure. J Card Fail.
2020; 26(8): 727-732. doi: 10.1016/j.cardfail.2020.05.012.

63. Nufez J, Llacer P, Garcia-Blas S, et al. CA125-Guided Di-
uretic Treatment Versus Usual Care in Patients With Acute Heart
Failure and Renal Dysfunction. Am J Med. 2020; 133(3): 370-380.
e4. doi: 10.1016/j.amjmed.2019.07.041.

64. Wu H, Cao G, Wang Y, et al. Increased Serum CA125 and
Brain-Derived Neurotrophic Factor (BDNF) Levels on Acute Myocar-
dial Infarction: A Predictor for Acute Heart Failure. Med Sci Monit.
2019; 25: 913-919. doi: 10.12659/MSM.912642.

65. Herrero-Puente P, Prieto-Garcia B, Garcia-Garcia M, et al.
Predictive capacity of a multimarker strategy to determine short-term
mortality in patients attending a hospital emergency Department for
acute heart failure. BIO-EAHFE study. Clin Chim Acta. 2017; 466:
22-30. doi: 10.1016/j.cca.2017.01.003.

66. Bettencourt P, Ferreira-Coimbra J, Rodrigues P, et al. To-
wards a multi-marker prognostic strategy in acute heart failure: a role
for GDF-15. ESC Heart Fail. 2018; 5(6): 1017-1022. doi: 10.1002/
ehf2.12301.

67. O‘Connor CM, Starling RC, Hernandez AF, et al. Effect of
nesiritide in patients with acute decompensated heart failure. N Engl
J Med. 2011; 365(1): 32-43. doi: 10.1056/NEJMoa1100171.

68. Bhatt AS, Cooper LB, Ambrosy AP, et al. Interaction of Body
Mass Index on the Association Between N-Terminal-Pro-b-Type Na-
triuretic Peptide and Morbidity and Mortality in Patients with Acute
Heart Failure: Findings from ASCEND-HF (Acute Study of Clinical
Effectiveness of Nesiritide in Decompensated Heart Failure). J Am
Heart Assoc. 2018; 7(3): e006740. doi: 10.1161/JAHA.117.006740.

69. Metra M, Teerlink JR, Cotter G, et al. RELAX-AHF-2 Commit-
tees Investigators. Effects of Serelaxin in Patients with Acute Heart
Failure. N Engl J Med. 2019; 381(8): 716-726. doi: 10.1056/NEJ-
Moa1801291.

70. Papp Z, Agostoni P, Alvarez J, et al. Levosimendan Efficacy
and Safety: 20 years of SIMDAX in Clinical Use. Card Fail Rev. 2020;
6: e19. doi: 10.15420/cfr.2020.03.

71. Kozhuharov N, Goudev A, Flores D, et al. Effect of a Strategy
of Comprehensive Vasodilation vs Usual Care on Mortality and Heart
Failure Rehospitalization Among Patients With Acute Heart Failure:
The GALACTIC Randomized Clinical Trial. JAMA. 2019; 322(23):
2292-2302. doi: 10.1001/jama.2019.18598.

72. Teerlink JR, Davison BA, Cotter G, et al. Effects of serelaxin
in patients admitted for acute heart failure: a meta-analysis. Eur J
Heart Fail. 2020; 22(2): 315-329. doi: 10.1002/ejhf.1692.

73. Peng Y, Wei H. Role of recombinant human brain natriuretic
peptide combined with sodium nitroprusside in improving quality of
life and cardiac function in patients with acute heart failure. Exp Ther
Med. 2020; 20(1): 261-268. doi: 10.3892/etm.2020.8667

74. Heringlake M, Alvarez J, Bettex D, et al. An update on levo-
simendan in acute cardiac care: applications and recommendations
for optimal efficacy and safety. Expert Rev Cardiovasc Ther. 2021;
19(4): 325-335. doi: 10.1080/14779072.2021.1905520.

75. Tycinska A, Gierlotka M, Bugajski J, et al. Levosimendan
in the treatment of patients with acute cardiac conditions: an expert
opinion of the Association of Intensive Cardiac Care of the Polish
Cardiac Society. Kardiol Pol. 2020; 78(7-8): 825-834. doi: 10.33963/
KP.15551.

76. Carubelli V, Zhang Y, Metra M, et al. Istaroxime ADHF Trial
Group. Treatment with 24 hour istaroxime infusion in patients hospi-
talised for acute heart failure: a randomised, placebo-controlled trial.
Eur J Heart Fail. 2020; 22(9): 1684-1693. doi: 10.1002/ejhf.1743.

77. Shiraishi Y, Kawana M, Nakata J, et al. Time-sensitive ap-
proach in the management of acute heart failure. ESC Heart Fail.
2021; 8(1): 204-221. doi: 10.1002/ehf2.13139.

78. Mullens W, Damman K, Harjola VP, et al. The use of diuret-
ics in heart failure with congestion — a position statement from the



58

W. Momos

Heart Failure Association of the European Society of Cardiology. Eur
J Heart Fail. 2019; 21(2): 137-155. doi: 10.1002/ejhf.1369.

79. Chan JSK, Kot TKM, Ng M, Harky A. Continuous Infusion
Versus Intermittent Boluses of Furosemide in Acute Heart Failure:
A Systematic Review and Meta-Analysis. J Card Fail. 2020; 26(9):
786-793. doi: 10.1016/j.cardfail.2019.11.013.

80. Oh J, Kang SM, Song MK, et al. Clinical benefit of spirono-
lactone in patients with acute decompensated heart failure and se-
vere renal dysfunction: data from the Korean Heart Failure Registry.
Am Heart J 2015; 169: 713-720.

81. Butler J, Anstrom KJ, Felker GM, et al. Efficacy and safety
of spironolactone in acute heart failure: the ATHENA-HF randomized
clinical trial. JAMA Cardiol 2017;2:950-958.

82. Greene SJ, Felker GM, Giczewska A, et al. Spironolactone in
Acute Heart Failure Patients With Renal Dysfunction and Risk Fac-
tors for Diuretic Resistance: From the ATHENA-HF Trial. Can J Car-
diol. 2019; 35(9): 1097-1105. doi: 10.1016/j.cjca.2019.01.022.

83. Verbrugge FH, Martens P, Ameloot K, et al. Spirono-
lactone to increase natriuresis in congestive heart failure with
cardiorenal syndrome. Acta Cardiol. 2019; 74(2): 100-107. doi:
10.1080/00015385.2018.1455947.

84. Asakura M, Ito S, Yamada T, et al. EARLIER investigators
and study coordinators. Efficacy and safety of early initiation of epler-
enone treatment in patients with acute heart failure (EARLIER trial):
a multicenter, randomized, double-blind, placebo-controlled trial. Eur
Heart J Cardiovasc Pharmacother. 2020: pvaa132. doi: 10.1093/eh-
jevp/pvaal32.

85. Butler J, Usman MS, Khan MS, et al. Efficacy and safety of
SGLT2 inhibitors in heart failure: systematic review and meta-analy-
sis. ESC Heart Fail. 2020; 7(6): 3298-3309. doi: 10.1002/ehf2.13169.

86. Damman K, Beusekamp JC, Boorsma EM, et al. Random-
ized, double-blind, placebo-controlled, multicentre pilot study on the
effects of empagliflozin on clinical outcomes in patients with acute
decompensated heart failure (EMPA-RESPONSE-AHF). Eur J Heart
Fail. 2020; 22(4): 713-722. doi: 10.1002/ejhf.1713.

87. Boorsma EM, Beusekamp JC, Ter Maaten JM, et al. Effects
of empagliflozin on renal sodium and glucose handling in patients
with acute heart failure. Eur J Heart Fail. 2021; 23(1): 68-78. doi:
10.1002/ejhf.2066.

88. Carballo S, Stirnemann J, Garin N, et al. Prognosis of pa-
tients eligible for dapagliflozin in acute heart failure. Eur J Clin Invest.
2020; 50(6): 13245. doi: 10.1111/eci.13245.

89. Kambara T, Shibata R, Osanai H, et al. Importance of so-
dium-glucose cotransporter 2 inhibitor use in diabetic patients
with acute heart failure. Ther Adv Cardiovasc Dis. 2019; 13:
1753944719894509. doi: 10.1177/1753944719894509.

90. Cox ZL, Collins SP, Aaron M, et al. Efficacy and safety of
dapagliflozin in acute heart failure: Rationale and design of the
DICTATE-AHF trial. Am Heart J. 2021; 232:116-124. doi: 10.1016/].
ahj.2020.10.071.

91. Velazquez EJ, Morrow DA, DeVore AD, et al. PIONEER-HF
Investigators. Angiotensin-Neprilysin Inhibition in Acute Decom-
pensated Heart Failure. N Engl J Med. 2019; 380(6): 539-548. doi:
10.1056/NEJMoa1812851.

92. Morrow DA, Velazquez EJ, DeVore AD, et al. Clinical Out-
comes in Patients With Acute Decompensated Heart Failure Ran-
domly Assigned to Sacubitril/Valsartan or Enalapril in the PIO-
NEER-HF Trial. Circulation. 2019; 139(19): 2285-2288. doi: 10.1161/
CIRCULATIONAHA.118.039331.

93. DeVore AD, Braunwald E, Morrow DA, et al. PIONEER-HF
Investigators. Initiation of Angiotensin-Neprilysin Inhibition After

Acute Decompensated Heart Failure: Secondary Analysis of the
Open-label Extension of the PIONEER-HF Trial. JAMA Cardiol.
2020; 5(2): 202-207. doi: 10.1001/jamacardio.2019.4665.

94. Berg DD, Braunwald E, DeVore AD, et al. Efficacy and Safety
of Sacubitril/Valsartan by Dose Level Achieved in the PIONEER-HF
Trial. JACC Heart Fail. 2020; 8(10): 834-843. doi: 10.1016/).
jchf.2020.06.008.

95. Berg DD, Samsky MD, Velazquez EJ, et al. Efficacy and
Safety of Sacubitril/Valsartan in High-Risk Patients in the PIO-
NEER-HF Trial. Circ Heart Fail. 2021; 14(2): e007034. doi: 10.1161/
CIRCHEARTFAILURE.120.007034.

96. Park CS, Park JJ, Mebazaa A, et al. Response to beta-block-
ers and natriuretic peptide level in acute heart failure: analysis of
data from the Korean acute heart failure registry. Clin Res Cardiol.
2020. doi: 10.1007/s00392-020-01689-8.

97. Ahn MS, Yoo BS, Son JW, et al. Beta-blocker Therapy at
Discharge in Patients with Acute Heart Failure and Atrial Fibrillation.
J Korean Med Sci. 2020; 35(33): €278. doi: 10.3346/jkms.2020.35.
e278.

98. Gorenek B, Halvorsen S, Kudaiberdieva G, et al. Atrial fibril-
lation in acute heart failure: A position statement from the Acute Car-
diovascular Care Association and European Heart Rhythm Associa-
tion of the European Society of Cardiology. Eur Heart J Acute Cardio-
vasc Care. 2020; 9(4): 348-357. doi: 10.1177/2048872619894255.

99. Ye SD, Wang SJ, Wang GG, et al. Association between
anemia and outcome in patients hospitalized for acute heart failure
syndromes: findings from Beijing Acute Heart Failure Registry (Bei-
jing AHF Registry). Intern Emerg Med. 2021; 16(1): 183-192. doi:
10.1007/s11739-020-02343-x.

100. Ponikowski P, Kirwan BA, Anker SD, et al. AFFIRM-AHF in-
vestigators. Ferric carboxymaltose for iron deficiency at discharge
after acute heart failure: a multicentre, double-blind, randomised,
controlled trial. Lancet. 2020; 396(10266): 1895-1904. doi: 10.1016/
S0140-6736(20)32339-4.

101. Grodin JL, Carter S, Bart BA, et al. Direct comparison of
ultrafiltration to pharmacological decongestion in heart failure: a
per-protocol analysis of CARRESS-HF. Eur J Heart Fail. 2018; 20(7):
1148-1156. doi: 10.1002/ejhf.1158.

102. Fudim M, Brooksbank J, Giczewska A, et al. Ultrafiltration in
Acute Heart Failure: Implications of Ejection Fraction and Early Re-
sponse to Treatment from CARRESS-HF. J Am Heart Assoc. 2020;
9(24): e015752. doi: 10.1161/JAHA.119.015752.

103. Wobbe B, Wagner J, Szabé DK, et al. Ultrafiltration is better
than diuretic therapy for volume-overloaded acute heart failure pa-
tients: a meta-analysis. Heart Fail Rev. 2021; 26(3): 577-585. doi:
10.1007/s10741-020-10057-7.

104. Jiritano, F, Lo Coco V, Matteuchi M, et al. Temporary Me-
chanical Circulatory Support in Acute Heart Failure. Cardiac Failure
Review 2020; 6: e01

105. den Uil CA, Daemen J, Lenzen MJ, et al. Pulsatile iVAC 2L
circulatory support in high-risk percutaneous coronary intervention.
Eurolntervention 2017;12: 1689-1696.

106. Patel SM, Lipinski J, Al-Kindi SG, et al. Simultaneous ve-
noarterial extracorporeal membrane oxygenation and percutaneous
left ventricular decompression therapy with impella is associated with
improved outcomes in refractory cardiogenic shock. ASAIO J 2019;
65 :21-28.

107. Rosenblum H, Kapur NR, Abraham WT, et al. Conceptual
considerations for device-based therapy in acute decompensat-
ed heart failure: DRI2P2S. Circulation: Heart Failure. 2020; 13:
e006731. https://doi.org/10.1161/CIRCHEARTFAILURE.119.006731



