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AHHOTAUNA

BgedeHue. HecMoTpA Ha ycunMA KapAMONOrMYeCKUX COOBLLECTB MO BHEAPEHMIO NOOXOAOB K JIEYEHMIO CEPLEYHOM
HepoctaTouHocTn (CH), ocHOBaHHbIX Ha AOKa3aTenbcTBax Bbicllero ypoBHA, CH ocTaetcA oAHOW M3 caMbix «60MbLUMX
Heya0BNETBOPEHHbIX MOTPe6HOCTEM B Tepanuu  CepAeYHO-COCYAMCTbIX 3aboneBaHWi» N0  NPUYMHE  LUMPOKOW
pacrnpocTpaHeHHOCTH, HebnaronpuATHOro MpOrHo3a M HeJOCTaTOYHOr0 NMPUMEHEHUA METOOOB JIEYEHWA C KIMMHWUYECKU
L0Ka3aHHoOW 3deKTMBHOCTbIO. B cTaTbe paccMaTpUBaeTCA XPOHONOIMA U3YYeHUA U BHEAPEHWA B KIIMHWUYECKYHD MPaKTUKY
MHTMBUTOPOB HAaTPUIA-TIIOKO3HOr 0 KoTpaHcnopTepa (CuH.: Fndno3nHos) 2-ro Tuna (MHIFKT-2) c MoMeHTa co3aaHusA nepeoro
npenapara rpynnsl — ¢nopuM3vHa — U [anee, N03TanHo N0 Mepe CMeHbl TepPaneBTUYECKOW NapaaurMbl Kak pesysbTata
MPOBEAEHHbIX KIMHWUYECKMX uccrnefoBaHuiA. Tak, uccnepoaHnAa EMPA-REG OUTCOME, CANVAS, DECLARE-TIMI 58
npogemoHcTpupoBanu, Uto MHIKT-2 He To/bKo OKa3bIBAIOT MIIOKO3YPUYECKOE OEWCTBME, HO TaKHKe CHUMKAIOT pasBuTue
v nporpeccupoBaiune CH 1 yBenuumMBaloT NpoaoMmKMUTENBHOCTD HIU3HU NALMEHTOB C CaxapHbIM aunabeTtom 2-ro tTvna (CL2)
U CHUMKEHHOM dparumen Boibpoca (OB) nesoro wenypoyka (JIHK). Uccnenosanns DAPA-HF, EMPEROR-Reduced fokasanu
BO3MOHOCTb YNy4LleHUA ucxofoB y naumeHtoB ¢ CH co cHukenHon OB JIHK He3aBMCMMO OT HanMuMA UAK OTCYTCTBUA
CO2, TeM caMbiM 3HAYMTENbHO PacLUMpMB MOTeHUManbHylo uenesyl rpynny ana uMHIKT-2. Wccneposahne EMPEROR-
Preserved — eguHcTBeHHoe uccnegoBaHne MHIKT-2 Ha cerogHALIHKIA AeHb (McCneayeMblii npenapat — 3aMnarnnenosuH),
MPOEMOHCTPMPOBABLLIEE BBICOKYI0 3QMEKTUBHOCTb B MPOPUNAKTUKE CEPAEYHO-COCYANCTON CMEPTHOCTM M rOCMMTaNM3aLmm
no npuumte CH, no-euamumomy, Hesasucumo ot OB JIHK v Hanuuma CO2. B pesynbtate, 9 centabpa 2021 r. FDA (Food
and Drug Administration, CLUA) npucBowno npenapaty Jardiance® (amnarnu¢nosuH) cTatyc «NpPOPbIBHOW Tepanum»
(aHrn.: «breakthrough therapy») nna nevenna CH ¢ coxpaHenHon OB JIXK. UccnepoBanua EMPA-REG OUTCOME, DAPA-
HF, EMPEROR-Reduced, EMPEROR-Preserved, DAPA-CKD nokasanu, 4yto MHI'KT-2 3ameansiioT pasBuTUE TEPMUHANBHOM
CTaAWM XPOHMYecKon 6onesHW nodek. HakoHew, OCHOBHbIM pe3ynbTatoM uccnepoBaHua EMPULSE, 3aBepluvBluerocs
B 2022 r., cTana [oKa3aHHaA KNMHMYECKan nojib3a 3MNarnn¢osnHa y rocnuTanmM3mMpoBaHHbIX U CTabUM3MPOBaHHBIX
MaLyeHToB C 0CTPoM AeKkomneHcaumen CH BHe 3aBucmumocTu ot ctatyca CH u Hannuma CO2.

3arnmoyeHue. C MOMeHTa BHeAPEHUA B KNMHUYECKYI0 NpakTURY MITHKT-2 oHM ycnewwHo 1 4ocTaTouHo 6bICTPO NpoLLn
nyTb OT NPOTUBOAMABETUUECKMX NPENapaToB BTOPOM JIMHWK, AA KOTOPbIX ObII0 fOCTATOMHO TOJBKO HE YXyALLaTh MPOrHo3
Cepbe3HbIX CEepAEYHO-COCYANCTLIX OCMOMHEHWUI, [0 CaMOCTOATENBHOIO M 3$GEKTUBHOrO Kiacca NpenapaTtoB B JeYeHUM
CH (c knaccom pekoMengaumi | n lla). CoBOKYNHOCTb KAMHWUYECKMX MUCCNeOO0BaHWA IMNarnudno3nHa CBUAETENLCTBYET,
YTO MOKA 3T0 eAMHCTBEHHbLIN Npenapat u3 rpynnbl U HKT-2, nokasaBLwmin 6e30MacHOCTbL U KNMHUYECKYI0 3QGEKTUBHOCTb,
B T. Y. MO BAMAHMIO Ha MPOrHo3, y naumeHtoB ¢ CH He3aBucumo ot ctatyca OB JIXK, Hanuuma mnm otcytetema CO2,
MpY Ha3HayYeHWM aMbyNaTopHO M CTabUNM3MPOBaHHLIM MaLMEHTaM B CTaLMOHape.

KnioueBble cnoBa: uH2ubumops! Hamputi-2/itoKo3H020 KompaHcnopmepa 2 muna; ul HKT-2; cepdeyHas HEO0CMamMo4HoCM;
npozHo3; gpaKyus sbibpoca; sMnNazugIo3uH
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Actualization of Positions of Gliflozins in Treatment
Algorithms for Patients with Heart Failure:
Chronology of Success
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Ryazan State Medical University, Ryazan, Russian Federation

ABSTRACT

INTRODUCTION: Despite the efforts of the cardiologic communities to introduce approaches to treatment of
heart failure (HF) based on the highest level of evidence, HF remains one of the “least satisfied demands in the
therapy of cardiovascular diseases” due to high prevalence, poor prognosis and insufficient use of treatment methods
with clinically proven effectiveness. The article considers chronology of study and introduction of sodium-glucose
cotransporter 2 inhibitors (syn.: gliflozins; SGLT2is) in clinical practice from the moment of creation of the first drug
of this group — florizin — and further, stepwise with the change of the therapeutic paradigm as the result of
performed clinical trials. Thus, EMPAREG OUTCOME, CANVAS, DECLARE-TIMI 58 studies demonstrated that SGLT2is
not only produce a glucosuric effect, but also reduce the development and progression of HF and increase the life
expectancy of patients with type 2 diabetes mellitus (DM2) and with reduced left ventricular ejection fraction (LFEF).
DAPA-HF, EMPEROR-Reduced studies proved a possibility of improving the outcomes for patients with HF with
reduced LVEF irrespective of the presence or absence of DM2, thereby significantly expanding the potential target
group for SGLT2is. EMPEROR-Preserved study is the only study of SGLT2is to date (the study drug — empagliflozin)
that has demonstrated high effectiveness of the drug in prevention of cardiovascular mortality and hospitalizations
for HF, probably irrespective of LVEF and the existence of DM2. In result, on September 9, 2021, FDA (Food and Drug
Administration, USA) assigned the “breakthrough therapy” status to Jardiance® (empagliflozin) drug for treatment
of HF with preserved LFEF. EMPA-REG OUTCOME, DAPA-HF, EMPEROR-Reduced, EMPEROR-Preserved, DAPA-CKD
studies have shown SGLT2is to slow down the development of the terminal stage of chronic kidney disease. Finally,
the main result of EMPULSE study completed in 2022, was the proven clinical benefit of empagliflozin in hospitalized
and stabilized patients with acute HF decompensation irrespective of HF status and existence of DM2.

CONCLUSION: From the moment SGLT2is have been introduced in the clinical practice, they rapidly and
successfully passed the way from the second-line antidiabetic drugs for which it was just enough not to worsen the
prognosis for serious cardiovascular complications, to independent and effective class of drugs for treatment of HF
(with class | and lla recommendations). The totality of clinical trials of empagliflozin showed that empaflorizin is so
far the only drug of the SGLT2is group with the proven safety and clinical effectiveness including the influence on
the prognosis, in patients with HF irrespective of the LVEF status, presence or absence of DM2, for use in outpatient
treatment and in stabilized patients in hospital.
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LIST OF ABBREVIATIONS

ACE — angiotensin-converting enzyme

ARB — angiotensin receptor blocker

ARNi — angiotensin receptor-neprilysin inhibitors
BB — B-blocker

CHF — congestive heart failure

Cl — confidence interval

DM2 — type 2 diabetes mellitus

EF — ejection fraction

EMA — European Medicine Agency

FDA — Food and Drug Administration

HFmrEF — heart failure with moderately reduced ejection fraction

Beginning of history

The beginning of history of glucose cotransporter
inhibitor (SGLTi, syn.: gliflozins) can probably be considered
1835, when a French chemist C. Petersen isolated phlorizin,
C,H,,0,, (Figure 1) from the root cortex of apple tree, a

Fig. 1. Chemical structure of phlorizin.

In the first half of the XX century, it was found that

glucose, being filtered at the first stage in renal glomeruli,
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HFpEF — heart failure with preserved ejection fraction
HFrEF — heart failure with reduced ejection fraction
HR — hazard ratio

LV — left ventricle

MCRA — mineralocorticoid receptor antagonist
NYHA — New York Heart Association

RCT — randomized clinical trial

SGLTi — sodium-glucose cotransporter inhibitor
SGLT1i — sodium-glucose cotransporter 1 inhibitor
SGLT2i — sodium-glucose cotransporter 2 inhibitor
USA — United States of America

Seventy years ago, in the spring of 1952, as a medical student ..., |
was given the opportunity to assist in the management of patients with
heart failure. Treatment was quite limited at the time, consisting of a
low salt diet (which was rarely followed), digitalis (now of questionable
value), and meralluride (mercuhydrin), a relatively weak organomercurial
diuretic which required painful intramuscular injection. Following hospital
discharge patients with heart failure returned to the outpatient clinic for
weekly injections of meralluride... Few patients survived for more than
3 months after hospital discharge, and the patients ‘drowning’ in their
pulmonary oedema often caused death...

E. Braunwald

In: “Heart failure: a 70 year Odyssey”, May 2022 [1]

solid white substance, that was first used for treatment
for malaria [2]. Only 50 years later, in 1886, von Mering, a
German professor of medicine, discovered glucosuric and,
as a consequence, hypoglycemic effect of phlorizin [2, 3].

OH

is subsequently almost completely reabsorbed in the
proximal renal tubules, which probably is evolutionarily

413



414

REVIEWS

reasonable. In the 1960s, it was proved that, firstly, glucose
reabsorption requires active transport and, secondly,
it occurs together with transport of sodium [2], which
requires a special molecule — cotransporter. In 1962,
F. C. Alvarado and R. K. Crane found out that phlorizin is
a competing inhibitor of this cotransporter [2, 4] and can
reduce the level of plasma glucose in diabetic animals [5].

Phlorizin is currently known to be an inhibitor of
sodium-glucose cotransporter 1 and 2 (SGLT1i and
SGLT2i, respectively) competing with D-glucose for
binding with these types of carriers. The main problem
that had limited its clinical use, is poor absorption in
the gastrointestinal tract. Therefore, further on, an active
search for analogs with more optimal pharmacokinetic
parameters was undertaken.

In 1996, researchers from Kyoto University
and Tanuba Seiygyu Co. (Japan) developed analogs to
Phlorizin — first chemically created SGLT [2,6].

Chronology of clinical trials

In the period from 2012 to 2015, European Medicine
Agency (EMA) and Food and Drug Administration (FDA)
of the United States of America (USA) approved three
SGLT2 inhibitors: dapagliflozin, canagliflozin and
empagliflozin — for reduction of plasma glucose level
in patients with type 2 diabetes mellitus (DM2). The
preceding randomized clinical trials (RCT) with these
drugs showed that at the appropriate doses, SGLT2i
reduced the level of HgbAlc by =0.6% in absolute terms,
caused moderate reduction of the body mass and arterial
pressure and in general were well tolerated. They were
considered to be quite effective second-level antidiabetic
agents and were recommended as addition to metformin
or sulfonylurea derivatives [2].

An important digression should be made here. Prior
to the development of SGLT2i, hypoglycemic therapy
often had an unfavorable or, at best, neutral effect on
cardiovascular events, including the course of heart
failure (HF) [7]. For this reason, in 2008, FDA expressed
concern about the increased cardiovascular risk of new
antidiabetic drugs [8], and shortly thereafter EMA followed
suit [2, 91. In accordance with the requirements of these
regulatory authorities, initial trials of SGLT2 inhibitors in
patients with DM2 were designed primarily to assess their
cardiovascular safety [10, 11]. However, such a radical
change in the concept of studying antidiabetic drugs
predetermined a very serious, in fact, historical, change
of the therapeutic paradigm not only in diabetology, but in
cardiology as well.

So, already in 2015, the results of the first major
RCT of empagliflozin — EMPA-REG OUTCOME — in
patients with DM2, cardiovascular diseases with reduced
left ventricular ejection fraction (LVEF) were published
[12]. Quite unexpectedly, empagliflozin was found to
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reduce the primary combined (cardiovascular death, non-
fatal myocardial infarction or stroke) endpoint by 14%.
Even more impressive was 32% reduction of mortality
from any cause and 35% reduction of the frequency
of hospitalizations for HF. Both the cardiology and
endocrinology communities were somewhat puzzled
by such favorable results: at that time there was no
convincing pathogenetic explanation of them, especially
in view of the fact that most patients (both in the
empagliflozin group and in the placebo group) received
adequate antihypertensive and hypolipidemic therapy and
achieved the target respective parameters, which caused a
certain distrust of the results of the study [2, 12]...

However, the results were soon confirmed in RCT of
canagliflozin (Canagliflozin Cardiovascular Assessment
Study, CANVAS) [13, 14] and dapagliflozin (DECLARE-
TIMI 58) [15], which led to the first change in the existing
therapeutic paradigm (Figure 2A) [2].

Then there were two RCTs in patients with HF
and reduced LVEF (HFrEF): with dapagliflozin (DAPA-HF)
[16] and empagliflozin (EMPEROR-Reduced) [17]. The studies
have demonstrated the same benefit from application
of these SGLT2i both in patients with and without DM2
and led to the second change in the therapeutic paradigm
(Figure 2B) [2].

In 2020, SOLIST study in patients with DM2 showed
that sotagliflozin reduces severity of HF throughout the
entire range of LFEF including a small subgroup of patients
with HF with preserved LVEF (HFpEF) [18].

On August 27, 2021, at the Congress of the European
Society of Cardiology, the results of the EMPEROR-
Preserved study dedicated to the effect of empagliflozin
on prognosis (cardiovascular mortality, hospitalization
rate, frequency of first and repeated hospitalizations,
decreased kidney function) in patients with chronic HF and
LVEF more than 40%, regardless of the presence/absence
of DM2, were first presented [19]. The main result of the
EMPEROR-Preserved study was 21% reduction (hazard
ratio (HR) 0.79; 95% confidence interval (Cl) 0.69-0.90;
p < 0.001) of the risk of a confirmed case of cardiovascular
death or confirmed hospitalization for HF during
treatment with empagliflozin. Moreover, the homogeneity
of the obtained result was observed in the analysis of
subgroups of patients. Empagliflozin reduced the risk of
first or repeated hospitalizations for HF by 27% (HR 0.73;
95% C10.61-0.88; p <0.001). For the secondary endpoint —
the angular coefficient of change in the estimated
glomerular filtration rate compared to the initial level —
a positive result was also obtained: an increase by
1.36 ml/min x 1.73 m? per year with empagliflozin
compared to placebo (p < 0.001) [19, 20].

Thus, EMPEROR-Preserved study was the first
successful study in the world practice, specially planned
for patients with HF and LVEF > 40%. These results confirm
a high risk of cardiovascular death and hospitalizations due




Poccunckmnin Meamnko-omonornyecKimin BeCTHUIK

HAYYHBIE OB30PHI Tom 30, N° 3, 2022 VMeHn akagemMrka V. 1. MNasnosa

415

A. First Change in Therapeutic Paradigm (2015-2019)

9

SGITAH not only have glucosuric effect, but also
reduce development and progression of HF, and
increase life expectancy inpatients with DM2 and
reduced L\VEF [2]

EMPA-REG OUTCOME [12], :
CANVAS [13,14], -
DECLARE-TIMI 58 [15]

/

B. Second Change in Therapeutic Paradigm (2019-2020) 1

(il )
SGLT2 improve outcomes in patients with HFrEF

g irrespective of the presence of absence of D2, thus

= significantly expandingthe potential target groupfor
thesedrugs[2]

- v

C. Third Change in Therapeutic Paradigm (2021)

~

DAPA-HF[16],
EMPEROR-Reduced [17]

o

Ve
Probably, therapy withempaglifiozin is highly
effectiveinthe prophylaxis of cardiovascular death

) )
EMPEROR-Preserved [19] | and hospitalizations for HF irrespective of L'VEF and
existence of DM2[20] [20]
i \, S

D. Fourth Change in Therapeutic Paradigm (2015-2021) ‘

) (;GLTZJT slow down development of terminal
stage of chronic kidney disease. Currently, the
benefit of SGLT2i in patients without DM2, but
with different chronic diseases of kidney, is
under study [2]

V < J

E. Fifth Change in Therapeutic Paradigm (2022)

EMPA-REG OUTCOME[12],
DAPA-HF [16],

EMPEROR-Reduced[17], =

EMPEROR-Preserved[19],
DAPA-CKD [22]

=

Empagliffozin has anundoubted clinical benefitin
hospitalized and stabilized patients with acute
decompensation of HF, regardless of the status of HF
and the presence of D2 [25]

EMPULSE [24]

/

Fig. 2. Main chronological milestones of changes of therapeutic paradigm in result of clinical study of SGLT2i group.
Notes: SGLT2i — sodium-glucose cotransporter 2 inhibitor, HF — heart failure, DM2 — type 2 diabetes mellitus, EF — ejection fraction,
LV — left ventricle, HFrEF — heart failure with reduced left ventricular ejection fraction.

to HF in the studied population of patients, while use of
empagliflozin at a dose of 10 mg/day can radically change
the course of the disease, that was reflected in one more
change in the therapeutic paradigm (Figure 2C) [2, 20].

To note, RCT was also conducted for dapagliflozin in
patients with HFpEV (PRESERVED-HF). Its results showed
that 12-week treatment with dapagliflozin can improve
symptoms of HF that were reported by the patients,
reduce the extent of physical limitations, improve physical
activity, however, the improvement of prognosis was not
studied [21], therefore, it is unreasonably to speak about
comparability of the results of EMPEROR-Preserved and
PRESERVED-HF studies.

DOI: https://doi.org/10.17816/PAVLOVI109598

The mentioned RCTs in patients with DM2 and HFrEF
[12, 16, 17] in combination with two RCTs in patients with
chronic kidney disease including patients without DM2,
[22, 23], also demonstrated significant renoprotection in
these categories of patients due to intake of SGLT2i, which
resulted in the fourth change in the therapeutic paradigm
(Figure 2D) [2].

The aim of recently completed EMPULSE study was
evaluation of the clinical benefit and safety of administration
of empagliflozin in hospitalized and stabilized (during
hospitalization) patients with acute decompensation of
HF. This RCT compared the use of empagliflozin (10 mg
once a day) and placebo in hospital. The unique aspects of
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EMPULSE design were “inclusion window” and duration of
follow-up [24, 25]. Thus, the patients were included in the
study regardless of the LVEF and the presence/absence
of DM2, and were randomized during hospitalization after
stabilization of their condition (from 24 hours to 5 days after
admission), treatment with empagliflozin lasted up to 90
days. As part of treatment, patients received angiotensin-
converting enzyme (ACE) inhibitors or angiotensin receptor
blockers (ARBs; in total 70%), mineralocorticoid receptor
antagonists (MCRA, 57%), loop diuretics (87%) [24].

The results of EMPULSE study for the primary
endpoint are characterized by stable statistical significance
of clinical benefits of empagliflozin in the studied
sample and their homogeneity in subgroups: with and
without DM2, in young or elderly patients, in men or
women, among representatives of any region participating
in the study. Besides, clinical benefits of empagliflozin
did not depend on the LVEF status (preserved or reduced),
presence of absence of chronic kidney disease and/or
of atrial fibrillation, the level of N-terminal cerebral
natriuretic peptide. Divergence of Kaplan-Meier curves
(time before lethal outcome) did not show any statistical
significance because of small amount of recorded
events, but there was an evident trend repeating that
of EMPEROR-Preserved and EMPEROR-Reduced studies,
with manifestations of benefit of empagliflozin as early
as at the beginning of therapy [24, 25].

Thus, the results of EMPULSE study show safety
of empagliflozin (so far the only representative
of SGLTi) and its clinical advantages in comparison
with placebo in hospitalized and stabilized patients with
acute decompensation of HF regardless of HF status
(Figure 2E) [25].

Significance of results of clinical trials
for cardiologic practice

At present, a convincing evidence base has been
obtained confirming clinical effectiveness of four classes of
medical drugs (inhibitors of renin-angiotensin-aldosterone
system including angiotensin receptor-neprilysin inhibitors
(ARNi), beta-blockers (BB), MCRA and SGLT2i) in reduction
of morbidity and mortality of patients with HFpEF. The
necessity of combined four-component therapy (in case
of good tolerance) capable of producing multicomponent
influence on the mechanisms of development of HF, is out
of doubt [28, 29].

The question about sequencing of administration and
titration of these four classes of medical drugs to achieve a
well-tolerated four-component therapy, remains unsolved.
In real practice, patients with indications for all four groups
of components, often receive only one or two of them, or
achievement of the optimal four-component treatment
regimen of HF is protracted for a long time [28, 30]. Use
of incomplete/sub-optimal therapeutic regimens leads to
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lethal outcomes, hospitalizations and progression of HF,
which could be avoided at present, with the availability of
the necessary therapeutic “tools” [28].

In view of the above, of great interest is the scheme
proposed by J. J. McMurray and M. Packer in 2020 for
accelerated sequence of selection of drug treatment for
HF taking into account the results of the entire complex of
RCTs on this problem (Figure 3) [28, 31].

Besides, in the current 2022, the professional
communities of the USA were the first to present significantly
updated Clinical Guidelines for the management of HF.
According to them, drug therapy for HFrEF should include
4 classes of drugs, including SGLT2i, and a possible first
step may be any of the following groups:

- ARNi in II-lll functional class HF according to
classification of New York Heart Association (NYHA), ACE
inhibitors or ARB — in II-IV FC HF according to NYHA
(recommendation class 1)

- BB (recommendation class |);

- MCRA (recommendation class I);

- SGLT2i (recommendation class 1);

- diuretics — if necessary (recommendation class I).

To note, in these Clinical recommendations, only two
representatives of iINGKT2 are included in the therapeutic
regimens for HFrEF: empagliflozin and dapagliflozin (the
initial dose for both is 10 mg 1 time per day, the target
dose is 10 mg 1 time per day).

For HF with moderately reduced LVEF (HFmrEF),
SGLTi have recommendation class lla: “in patients with
HFmrEF, SGLTi may be useful in reducing hospitalizations
for HF and mortality from cardiovascular diseases”. A lower
recommendation class (IIb) in this category of patients was
assigned by experts to the groups of ARNi, ACE inhibitors,
ARB, MCRA and BB.

For HFrEF, SGLTi also have a high class of
recommendations — lla: “they can be useful in reducing
hospitalizations with HF and mortality from cardiovascular
diseases”, whereas MCRA, ARNi, ARB have class Ilb. The
need for the treatment of hypertension in this population
was assigned recommendation class I, treatment of
atrial fibrillation — class lla, regular use of nitrates or
phosphodiesterase inhibitors-5 — recommendation class
[l (no benefit) [32].

As part of the preparation of the next revision of
domestic Clinical guidelines for the management of HF,
the leading Russian cardiologists also formulated an expert
consensus opinion in the form of two documents [20, 25].
Below the most important positions are given:

1) Despite the efforts of the cardiologic communities
of the developed countries to introduce top level evidence-
based approaches to the treatment of chronic HF, there
exists clinical inertia in prescribing combinations of drugs
and optimal doses of drugs for the treatment of HF. The
international manifesto of endocrinologists published
in 2020 states that insufficient use of SGLT2i “does not
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Traditional/gradual sequence
of selection of drug therapy for HF

Stepl ACEifARB

Step2
Step2

Step 3 Step 3

Stepd

Step 5

SGLT2i

. A 1

Titration to the target dosesin each step
usually takes 6 months or more

Sequence of selection of drug therapy according

Stepd “

All 3 steps are performed within 4 weeks of titration to the target doses

to J. J. McMurray and M. Packer (2020)

SGLTi2

Fig. 3. The sequence of selection of drug therapy for HF according to J. J. McMurray and M. Packer (2020) in comparison with traditional

therapy (28, 31].

Notes: ACEi — angiotensin converting enzyme inhibitor, ARB — angiotensin receptor blocker, BB — beta-blocker, MCRA — mineralocorticoid
receptor antagonist, ARNi — angiotensin receptor-neprilysin inhibitor, SGLT2i — sodium-glucose co-transporter 2 inhibitor.

allow patients with DM to receive vital treatment, and also
exposes them to a greater risk of hospitalization for HF and
progression of renal failure” [20];

2) Taking into account the unfavorable prognosis for
patients with chronic HF in the absence of the adequate
treatment, it is necessary to develop a plan to overcome
clinical inertia as soon as possible. This will speed up the
process of introducing evidence-based medicine data into
real clinical practice [20, 25];

3) Making changes to clinical recommendations will
permit to speed up introduction of this treatment in clinical
practice, and therefore affect the prognosis of patients with
HF at the population level [20, 25].

CONCLUSION

Thus, since the introduction of gliflozins in clinical
practice, these drugs have successfully and quickly passed
the way from second-line antidiabetic drugs, for which
it was enough not to worsen the prognosis of serious
cardiovascular complications, to an independent effective
class of drugs for the treatment of heart failure (with
recommendation class | and Ila). Convincing grounds have
been obtained to consider gliflozins as a first-line therapy,
a “cornerstone” in formation of the drug strategy for the
treatment of chronic heart failure.

It is not surprising that in recent years the range
of absolute indications for this group have considerably
increased, not only and not so much in endocrinological

DOI: https://doi.org/10.17816/PAVLOVI109598

practice, which would be expected, but also in cardiologic
practice and, which is especially demonstrative, by primary
healthcare (Figure 4) [33]. Nevertheless, to date, heart
failure remains one of the “least satisfied needs in the
treatment of cardiovascular diseases” due to its widespread
prevalence, unfavorable prognosis and insufficient use of
treatment methods with clinically proven effectiveness.

The range of studies included in the empagliflozin
trial program shows that this is the only drug of the
group of sodium-glucose cotransporter type 2 inhibitors
that has proven clinical effectiveness (including its effect
on prognosis) and safety in patients with heart failure
irrespective of the status of the left ventricular ejection
fraction, the presence/absence of type 2 diabetes mellitus,
in various clinical scenarios (in outpatient or stabilized
hospitalzed patients). So, on September 9, 2021, the FDA
(Food and Drug Administration, USA) assigned Jardiance®
(empagliflozin) with the status of “breakthrough therapy”
for the treatment of heart failure with preserved left
ventricular ejection fraction [34, 35].
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