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Introduction

The major clinical manifestations of  heart failure (HF) are due 
to fluid retention and congestion, and thus, therapy targeting 
congestion plays a central role in HF management. Furosemide 
is by far the most commonly prescribed loop diuretic. Data 
primarily derived from observational and small randomized trials 
point toward potential advantages with torsemide use including 
improvement in functional status, survival, and hospitalization 
for HF (HHF). The TRANSFORM‑HF study aimed to answer 
a pragmatic query faced by physicians managing HF for quite 
some time – Does the choice of  diuretic matter in HF in short 

term or long term? The trial recruited hospitalized heart failure 
patients regardless of  ejection fraction (EF) and evaluated hard 
cardiovascular outcomes. Since the primary care physician is 
often the first point of  medical contact, the study results have 
implications for them too. The manuscript aims to provide 
insights into the choice of  diuretics in acute HF.

Trial Summary

The TRANSFORM‑HF trial was a multicenter, open‑label, 
and randomized trial across 60 centers in USA.[1] It enrolled 
2859 patients hospitalized with a diagnosis of  HF, irrespective 
of  their EF and whether it was the first episode of  HF (de novo) 
or a recurrent one. Patients with LVEF >40% needed additional 
natriuretic peptide elevation. In addition, all patients were 
anticipated to need long‑term diuretics on an outpatient basis. 
Comorbidities were generally not an exclusion, except end‑stage 
renal failure and short life expectancy. The primary outcome 
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was all‑cause mortality as analyzed by a time‑to‑event method. 
The three clinical secondary outcomes were a composite of  
all‑cause mortality or all‑cause hospitalization at 30  days and 
12 months and total hospitalizations at 12 months. Two additional 
secondary end points were related to quality of  life  (QOL): 
Kansas City Cardiomyopathy Questionnaire‑Clinical Summary 
Score (KCCQ‑CSS) and Patient Health Questionnaire‑2 (PHQ‑2) 
over  12  months.[2] The randomization was 1:1, and the 
dosing/frequency of  the diuretic was adjusted at the local sites. 
The planned duration of  follow‑up was 30 months for death and 
12 months for HHF. The median age of  patients was 65 years, 
and the proportion of  women and blacks stood at 36.9% and 
33.9%, respectively. The coverage of  guideline‑directed medical 
therapy  (GDMT) was also high: beta blocker, 81%; RAAS 
blocker, 67.5%; and mineralocorticoid receptor antagonist, 45%.

At study completion, all‑cause death occurred similarly in both 
groups  [26.1 vs 26.2% in torsemide and furosemide; hazard 
ratio  (HR) 1.02, P  =  0.76]. Similarly, over  12  months, there 
was no difference in all‑cause death or all‑cause hospitalization 
rates (47.3% vs 49.3%; HR 0.92 P = 0.92), although the numbers 
were numerically lower in the torsemide arm. With respect to total 
hospitalizations and all‑cause death or all‑cause hospitalization 
rates at 30 days, there were numerically lower numbers in the 
torsemide arm, but results did not reach statistical significance. 
The results were consistent across various subgroups like race, 
sex, age, LVEF, e‑GFR, NYHA class, duration of  heart failure, 
presence of  diabetes, and systolic BP values. A post hoc analysis 
employing a competing risk model did find 12% reduction in 
all‑cause hospitalization at 12 months in patients on treatment 
at 30  days and at discharge. Thus, the strategy of  utilizing 
torsemide appears to have similar effectiveness compared with 
a strategy of  furosemide for alleviation of  adverse outcomes 
in patients hospitalized with HF. Here, it should be noted 
that the trial was plagued by a high crossover rate  (7% from 
torsemide to furosemide), nonadherence (almost 10% were not 
taking diuretics at 6 months), and loss to follow‑up. Being an 
event‑driven trial, when the trial was stopped, the sample size 
achieved was only half  of  the original plan. Also, no analysis 
was done on safety and metabolic side effects, which might have 
thrown some light on choosing particular diuretics in specific 
situations.

Data on two QOL outcomes were published separately.[2] There 
was no significant difference between the arms at 12 months 
regarding change in KCCQ‑CCS from baseline. Similarly, the 
proportion of  patients with PHQ‑2 score  >3 at 12  months 
was also not significantly different between both diuretic arms. 
Hence, use of  torsemide did not result in better symptoms or 
QOL compared to furosemide.

Implications for practice
HF is a major public health burden globally.[3,4] It is associated 
with high morbidity and mortality.[5,6] However, despite continued 
advances in therapy, the prognosis of  HF remains poor.[5,6]

Diuretics in HF
The main clinical manifestations of  HF are due to fluid retention 
and congestion, and thus, therapy targeting congestion plays a 
central role in HF management. The first loop diuretic to gain 
U.S. Food and Drug Administration  (FDA) approval around 
50  years ago was furosemide.[7] The three loop diuretics in 
vogue  (furosemide, torsemide, and bumetanide) have been 
instrumental in achieving decongestion of  HF patients across 
the globe. Diuretics are used to achieve and maintain an 
euvolemic state. In general, loop diuretics, such as furosemide, 
are the mainstay of  diuretic therapy in HF due to their great 
effectiveness. Indeed, loop diuretics result in more intense and 
shorter diuresis than thiazides, which results in more gentle and 
prolonged diuresis. The practice guidelines therefore recommend 
loop diuretics as the primary medications  (Class  I indication) 
to control fluid retention in HF.[5,6] This is despite the fact 
that limited data exist regarding their effects on morbidity and 
mortality. A Cochrane database review of  14 studies including 
525 patients reported that diuretics decrease the odds of  death 
and hospitalization compared to ACE inhibitor and digoxin.[8] 
But the publication was withdrawn subsequently.

Torsemide versus furosemide
Furosemide is by far the most commonly prescribed oral 
loop diuretic, but patients with resistance to oral furosemide 
therapy may benefit from second‑generation oral loop 
diuretics  (bumetanide and torsemide). These may be more 
efficacious as they have higher oral bioavailability and potency.

In the prospective Torsemide In Chronic heart failure (TORIC) 
study, the use of  torsemide was associated with lower mortality 
than furosemide in 1377  patients with HF  (2.2% vs 4.5%; 
P = 0.05).[9] The NYHA class improvement was significantly 
better with torsemide, while hypokalemia episodes were less 
frequent. Torsemide also improved diastolic functions of  LV 
better compared to furosemide.[10] Other observational, small 
randomized trials and meta‑analyses have suggested torsemide 
may reduce HF hospitalization, improve functional status, and 
improve survival, as compared with furosemide.[11‑14]

Torsemide has a better pharmacological profile compared to 
the ubiquitous furosemide. It has 2 to 4  times more potency, 
higher bioavailability of  80–100% irrespective of  food intake, 
and a longer half‑life and duration of  effect  [Figure  1].[7,9,11] 
An additional advantage of  torsemide remains the ability to 
downregulate the activity of  the renin‑angiotensin‑aldosterone 
system through both inhibition of  aldosterone release and 
aldosterone antagonist‑like blockade of  the receptor.[10,15,16] This 
antialdosterone effect is one of  the putative mechanisms of  
benefit of  torsemide on mortality on HF.

Subsequent studies demonstrated that torsemide was seen 
to attenuate left ventricular fibrosis in patients with HF to a 
greater extent than furosemide by decreasing the amount of  
type I procollagen.[15‑18] Though evidence favors torsemide over 
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furosemide, there is dominance of  furosemide in the treatment 
of  HF.[19] This is because there are many examples where despite 
basic science and favorable preclinical, observational, and small 
randomized studies, large clinical trials can show negative results. 
Thus, despite the Class I indication for use of  diuretic agents in 
HF, treatment guidelines appropriately do not provide a specific 
recommendation for routine use of  any specific agent.[5,6] The 
TRANSFORM‑HF trial was designed to answer this pivotal 
question plaguing clinicians across the globe – can the use of  
torsemide in HF lead to improvement outcomes? The results 
of  TRANSFORM‑HF trial have clearly shown that there is 
almost no difference in terms of  all‑cause mortality and HF 
hospitalization between furosemide and torsemide and the 
results were superimposable. There was also no difference in 
total hospitalizations among the two groups. Failure of  the study 
could be attributed to methodological issues described earlier. 
Additionally, the evolving pharmacotherapy and management of  
HF over the last decade since the TORIC and small studies of  
torsemide in early 2000s could have played a part.

Thus, it can be concluded that torsemide and furosemide have 
similar effectiveness in terms of  clinical outcomes of  mortality 
and repeat hospitalizations in patients admitted with HF. It should 
be at the treating physician’s discretion to administer whichever 

loop diuretic he deems suitable. Nevertheless, the primary 
focus in HF should be rather on appropriate diuretic dosing 
and prioritizing guideline‑directed medical therapy  (GDMT) 
initiation/titration rather than the choice of  loop diuretic.

Looking beyond loop diuretics
Acetazolamide belongs to a different class of  diuretics which 
inhibit the carbonic anhydrase enzyme in proximal tubules and 
are generally not utilized for decongestion in acute HF. However, 
a multicenter, randomized, and placebo‑controlled trial of  
acetazolamide (ADVOR Study) in acute HF with clinical signs 
of  congestion has shown that the addition of  acetazolamide to 
loop‑diuretic therapy was associated with higher incidence of  
successful decongestion (primary end point).[20] There was also 
higher urine volume and natriuresis with acetazolamide. However, 
as in TRANSFORM‑HF study, the risk of  death from any cause or 
rehospitalization for HF (secondary composite end point) did not 
differ. A noteworthy point is that the risk of  death or hospitalization 
in the study (30% at 90 days) was considerably lower than that in the 
DOSE trial (50% at 60 days) and in the Cardiorenal Rescue Study 
in Acute Decompensated Heart Failure (CARRESS‑HF; 40% at 
60 days).[21,22] A substudy of  ADVOR trial showed that higher 
bicarbonate levels (HCO3_) at baseline predicted better response 
to acetazolamide including better decongestion, natriuresis, urine 
output, and hospital stay.[23] A loop diuretic only strategy (placebo 
arm) led to higher bicarbonate levels, which was attenuated by 
acetazolamide, thereby providing some mechanistic insights into 
loop diuretic resistance and treatment.

The recently published CHOLROTIC trial evaluated the role 
of  hydrochlorothiazide (HCTZ) over and above loop diuretics 
in 230 patients with acute HF.[24] Addition of  HCTZ to loop 
diuretics led to significantly greater weight loss and natriuresis, 
but there was no effect on patient‑related dyspnea. Similar to 
previous trials, mortality or hospitalization was not affected. 
More patients in HCTZ arm had impaired renal functions but 
not hypokalemia.Figure 1: Various potential advantages of torsemide over furosemide

Figure 2: The major diuretic trials in Heart failure in the past two decades. The numbers in the parentheses represent the sample size of the 
respective study
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The 3T trial aimed to find the best regimen to overcome I/V 
loop diuretic resistance.[25] Around 60 patients with acute HF 
and proven diuretic resistance were randomized to metolazone, 
IV chlorothiazide, or tolvaptan in addition to I/V loop diuretics. 
All the three regimens produced weight loss, increased urine 
output, and improved diuretic efficacy. There was no difference 
between groups, but tolvaptan group had attenuated decline in 
serum sodium.

Dapagliflozin, a sodium glucose cotransporter  (SGLT‑2) 
inhibitor, has been shown to improve CV outcomes in chronic 
heart failure. Although not a diuretic per se, these classes of  drugs 
produce diuresis and natriuresis in kidney and this is one of  their 
multiple mechanisms of  benefits for CV outcomes. Recently, 
the impact of  dapagliflozin on decongestion in acute HF was 
evaluated in DICTATE AHF study.[26] The study results revealed 
that dapagliflozin use led to higher efficiency and a lesser dose of  
loop diuretics and higher weight loss. There was better natriuresis, 
diuresis, early transition oral diuretics, and shorter hospital stay 
with dapagliflozin. Figure 2 depicts the landmark diuretic trials 
in heart failure in recent decades.

Implications for clinical practice

The primary care physician is often the first point of  contact 
for a majority of  patients in both urban and rural settings alike. 
Dyspnea is a common symptom for which patients with HF seek 
care in both the setting of  an emergency visit or an outpatient 
visit. Diuretics are often the mainstay for management of  
dyspnea in acute and chronic settings. In the setting of  acute 
HF, loop diuretics are the first‑line agents due to their brisk 
onset of  action and proven efficacy for symptom alleviation for 
past 5 decades. Furosemide and torsemide are the two agents in 
vogue with torsemide boasting of  superior efficacy and safety 
based on preclinical, observational, and small nonrandomized 
studies. The physician/clinician was often faced with the 
dilemma of  choosing one agent over the other given the lack 
of  large RCTs. TRANSFORM‑HF aimed to solve this clinical 
conundrum, and the results demonstrate that despite having a 
better pharmacological and safety profile, the use of  torsemide 
in acute HF does not result in superior clinical outcomes. There 
was also no improvement in surrogate markers either. Hence, 
pending a larger clinical trial, there is no benefit of  choosing 
one loop diuretic over the other and personal experience, cost, 
and availability might be the deciding factors. On the contrary, 
recent studies have demonstrated utility of  other classes of  
diuretics in acute HF like acetazolamide, hydrochlorothiazide, 
and dapagliflozin (though not strictly a diuretic by definition!). 
In nutshell, the goal in acute HF should be utilization of  other 
classes of  diuretics in conjunction with loop diuretics if  needed 
rather than being argy‑bargy over the type of  loop diuretic.

Conclusion

The TRANSFORM‑HF trial failed to demonstrate the 
superiority of  torsemide over furosemide to improve 

cardiovascular outcomes in acute HF. This is despite the fact 
that torsemide has a better pharmacological profile, favorable 
effects on ventricular remodeling, and positive CV outcomes 
in small randomized studies. The focus in Acute HF should 
be on early initiation of  GDMT and proper dosing of  loop 
diuretics. Acetazolamide and dapagliflozin have shown promise 
for decongestion in acute HF, while HCTZ, tolvaptan, and 
thiazide‑like diuretics can be utilized in conjunction with loop 
diuretics to decrease their resistance.
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