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INTRODUCTION 
Heart failure is one of the commonest diseases in the world. 
The main manifestations of HF are the symptoms associat-
ed with fluid retention and congestion, including shortness 
of breath, edema, and impaired perfusion of tissues and 
organs. In its turn, fluid retention, congestion and severe 
symptoms caused by them are associated with reduced 
performance and impaired quality of life, increased risk 
of hospitalization and adverse effects [1]. Therefore, use of 
diuretics, including loop diuretics, is an important compo-
nent of complex therapy of patients with НF.

The current guidelines do not have a clear answer to the 
question of which of the modern loop diuretics has advan-
tages when used in patients with HF. At the current stage, 
the question of choosing the best loop diuretic remains de-
batable [2, 3]. Furosemide appeared on the pharmaceutical 
market earlier than torasemide. As a result, experience of 
furosemide usage in clinical settings is much greater than 
the experience of torasemide. However, the principles of 
evidence-based medicine require that, if there is a choice 
in treatment, the drug with the best effect on the patient’s 
quality of life and prognosis must be used.

THE AIM
The aim is to conduct a comparative evaluation of the effec-
tiveness of torasemide and furosemide in patients with HF.

MATERIALS AND METHODS 
Analysis of the existing clinical trials and meta-analyzes 
that combine the results of the completed studies aimed at 

the investigation of the comparative efficacy of furosemide 
and torasemide in patients with HF.

REVIEW AND DISCUSSION 
Loop diuretics remain the most effective means of reducing 
the clinical symptoms and signs of HF. To date, there are 
numerous studies that indicate the advantages of torase-
mide over furosemide in the treatment of patients with HF.

In an open-label TORIC study (Torasemide in Conges-
tive Heart Failure), torasemide has shown clear beneficial 
effects on prognosis and a more significant improvement 
in the clinical condition of patients with HF compared with 
other diuretics, including furosemide. The study involved 
1377 patients with chronic HF (NYHA II-III). Torasemide 
at a dose of 10 mg / day compared with furosemide at a 
dose of 40 mg / day and other diuretics significantly re-
duced overall mortality – by 51.5%, cardiovascular death 
– by 59.7%, sudden death – by 65.8%. At the same time, 
functional improvement assessed as class reduction by 
New York Heart Association (NYHA) was observed in a 
larger number of patients receiving torasemide (45.8%) 
than in patients receiving furosemide or other diuretics 
(37.2%) (p=0.00017). There was also better tolerability of 
the drug (torasemide) with less probability of side effects. 
It significantly less often led to the development of hypo-
kalemia than furosemide (12.9 and 17.9%, respectively, 
p=0.013) [4].

Another open-label randomized study of 237 patients with 
chronic HF (NYHA II-IV) (Müller K., 2003) has also shown 
a more significant clinical improvement by at least one 
NYHA class in patients treated with torasemide compared 
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to furosemide (p=0.014). In the given study, torasemide has 
shown significantly higher tolerability (p=0.0001): reduced 
restrictions in daily life (p=0.0002), the number of mictions 
at 3, 6 and 12 hours after taking a diuretic (p<0,001 at all 
time points) and urgency to urinate (p<0.0001) compared 
to treatment with furosemide [5].

In the study by Murray et al. (2001) involving 234 patients 
with chronic HF, there was a significant reduction in the 
frequency of rehospitalization for HF when comparing 
torasemide with furosemide (32% vs. 17%, p<0.01) and 
other cardiovascular causes (59% vs. 44%, p=0.03). Patients 
in the torasemide group were hospitalized for HF almost 
for a twice less period (106 vs. 296 days in the furosemide 
group, p=0.02) [6].

The results of several recently-conducted meta-analyzes 
studying comparative evaluation of the clinical effects from 
the mentioned loop diuretics in patients with HF have also 
shown the clinical advantages of torasemide over furose-
mide.

According to the analysis performed by DiNicolantonio 
(2012) there was a significant reduction in the overall risk 
of HF rehospitalization (p<0.0001), as well as a reduction 
in the risk of further HF rehospitalization (p=0.008) and 
cardiovascular events (p=0,03) in patients treated with 
torasemide and having at least one rehospitalization in the 
anamnesis. Moreover, the tendency for overall mortality 
reduction was also noticed in patients in the group of to-
rasemide (p=0.54) [7].

The results of the meta-analysis by Shah et al. (2018) have 
shown that torasemide significantly reduced the risk of HF 
rehospitalization (p<0.0001) and cardiovascular events 
(p=0.01) compared with furosemide. The given results 
confirm the clinical advantage of the drug and indicate an 
increase in cost-effectiveness of HF therapy due to reduced 
costs of rehospitalization with torasemide: replacing furose-
mide with torasemide could save about $ 4 billion per year 
through reducing the risk of rehospitalization for HF by 67%. 
However, the analysis of the frequency of deaths and side 
effects has not revealed significant intergroup differences 
(p=0.38) [8].

The conducted meta-analysis by Kido et al. (2019) has 
shown that the use of torasemide in patients with decom-
pensated HF was accompanied by a higher frequency of 
functional improvement by at least 1 NYHA class (45% vs. 
36.1%, p<0.0004). In the torasemide group there was a less 
pronounced decrease in blood potassium level compared 
with the use of furosemide and other diuretics used in HF. 
The proportion of patients with low potassium level was 
significantly higher in the group of furosemide and other 
diuretics than in the group of torasemide (17.9% vs. 12.9%; 
p=0.013). There was no statistically significant difference 
in mortality rates between the torasemide and furosemide 
groups (p=0.99). Similarly, no statistically significant inter-
group differences were found in the frequency of rehospi-
talizations for HF (p = 0.15) and for cardiovascular events 
(p=0.22) [9].

A meta-analysis by Miles et al. (2019) has confirmed the 
advantage of torasemide in reducing the risk of rehospital-

ization for HF and having functional improvement of NYHA 
class. However, overall mortality rates were similar between 
the torasemide and furosemide groups [10].

A meta-analysis by Abraham et al. has shown that the use 
of torasemide is associated with a much more pronounced 
functional improvement from NYHA III/IV to NYHA I/
II (p=0.004), reduced mortality from cardiac causes com-
pared with furosemide in patients with HF (p<0,001). The 
torasemide treatment results in a tendency to reduce the 
frequency of hospitalizations for HF compared with furo-
semide (p=0.07). The studied diuretics do not differ in the 
effect on overall mortality (p=0.65) and in the frequency of 
side effects in patients (p=0.48) [11].

Thus, all the results of the meta-analyzes of the main 
comparative studies of furosemide and torasemide in HF 
have shown that torasemide can significantly alleviate the 
course of HF and reduce the frequency of rehospitalizations 
for HF and cardiovascular events compared to furosemide. 
The safety profile of torasemide is also more favorable, as it 
is associated with a reduced risk of hypokalemia compared 
to furosemide. However, in terms of the effect of torasemide 
on the risk of death, the given meta-analyzes contradict the 
results of the already mentioned largest comparative study of 
torasemide TORIC (significant reduction in patient mortali-
ty along with vivid functional improvement of NYHA class). 
In this respect, it is especially long-awaited and relevant to 
obtain the results of the TRANSFORM-HF study launched 
in 2018, the main task of which is to determine whether there 
are differences between torasemide and furosemide in terms 
of impact on mortality from all the causes [12]. 

The favorable clinical effects of torasemide received in 
the course of the conducted research can be explained by 
important features of pharmacokinetics and mechanisms 
of action of the drug. The bioavailability of torasemide is a 
stable indicator, equals to 80–100% and does not depend on 
food intake or the presence of edema of the intestinal wall 
(common in HF). In its turn, the bioavailability of furose-
mide varies ranging between 10–90% and decreases in the 
case of taking the drug with food, as well as in patients with 
edema of the intestinal wall by approximately 30% [13]. In 
addition, torasemide is characterized by a faster onset (1.1 
vs. 2.4 h) and a longer duration (18–24 vs. 4–6 h) of action 
compared to furosemide. Among other things, torasemide 
reduces the risk of postdiuretic rebound phenomenon in the 
form of water and sodium retention (due to lower likelihood 
of achieving subtherapeutic concentrations of the drug in 
blood compared with short-acting furosemide) [14]. An-
other advantage of the long-term effect of torasemide is the 
possibility to take the drug once a day (compared with the 
scheme 2 times a day, typical for furosemide). The smooth 
diuretic effect of torasemide is accompanied by a decrease 
in urination compared with furosemide and does not limit 
patients’ activity, which in general increases adherence to 
treatment by approximately 13% [15].

Torasemide is proven to have an antialdosterone effect 
due to blockade of aldosterone receptors and decreased 
aldosterone synthesis [13, 16]. Due to the antialdosterone 
effect, torasemide slows down the process of fibrosis in the 
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myocardium and vascular wall, and also has a minimal 
kalliuretic effect, which reduces the risk of hypokalemia 
in contrast to furosemide. It is known that hypokalemia is 
associated with an increased risk of severe arrhythmias and 
worsening of the prognosis [11]. The use of drugs aimed at 
minimizing fibrosis can prevent heart dysfunction, reduce 
cardiac muscle stiffness, slow myocardial remodeling, reduce 
the risk of sudden death due to arrhythmias, improve cardiac 
function and reduce NYHA class, especially in patients with 
more pronounced myocardial fibrosis [17]. In the study by 
B. López et al. immediate-release (IR) torasemide has shown 
to reduce the bulk fraction of collagen and the development 
of fibrosis compared to furosemide. Myocardial fibrosis is 
the result of increased accumulation of type I collagen in the 
interstitium, as well as around the intramyocardial arteries 
and arterioles. Torasemide IR (according to endomyocar-
dial biopsy) blocks the enzyme involved in the synthesis of 
molecules of this type of collagen [18]. Thus after 8 months 
of treatment it reduces the amount of collagen fraction in 
the myocardium in patients with chronic HF (NYHA II-IV) 
by 1.8 times. It is important to note that the diuretic activity 
and antifibrotic properties of torasemide are observed at 
different stages of treatment. Thus, antihypertensive and 
diuretic effects occur immediately after the initial dose, and 
the implementation of antifibrotic action can be observed 
after 6-9 months of continuous therapy [19]. 

At the same time, a large-scale TORAFIC study (the 
prolonged-release formulation of torasemide versus furo-
semide in patients with chronic heart failure) proves that 
the prolonged-release formulation of torasemide (torase-
mide-PR) has no effect on myocardial fibrosis. Inability of 
torasemide-PR to reduce myocardial fibrosis can probably 
be explained by the form of release and, consequently, the 
lower maximum concentration of the active substance in 
plasma, insufficient to trigger the mechanisms by which 
collagen synthesis is inhibited [20].

Considering the optimal choice of loop diuretic in patients 
with HF, we cannot disregard the new document of the Eu-
ropean Society of Cardiology published in 2019 “The Use of 
Diuretics in Congestive Heart Failure – a Position Statement 
from the Heart Failure Association of the European Society of 
Cardiology.” This document draws doctors’ attention for the 
first time to the advisability of patients’ transition to torasemide 
after an acute episode of HF while previously taking furosemide: 
“For patients who developed an acute heart failure episode while 
previously taking a loop diuretic before admission, a higher 
dose following discharge might need to be used. Additionally, 
in case that this previous loop diuretic was furosemide, a switch 
to either bumetanide or torsemide might be considered, as they 
have a more predictable absorption pattern and bioavailability, 
especially in the face of subclinical congestion” [21].

CONCLUSIONS 
To date, there have been enough convincing evidence to 
speak about the advantages of torasemide over furosemide 
both in terms of its pharmacological properties and the 
reduction in the frequency of hospitalizations, functional 

improvement, improving the quality of life of patients with 
heart failure. The safety profile of torasemide is also more 
favorable, as it is associated with a reduced risk of hypoka-
lemia compared to furosemide. All these facts favor the use 
of torasemide in patients with symptomatic heart failure, 
as well as the transition from furosemide to torasemide in 
patients with edema caused by heart failure, which remains 
uncontrolled despite receiving optimal doses of furosemide.
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