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The use of sodium-glucose cotransporter 2 inhibitor
in heart failure: The rise of the Roman Empire!
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SUMMARY

The EMPEROR-Reduced trial pitted empagliflozin (10 mg) versus
placebo in patients of heart failure with reduced ejection fraction
(HFrEF) with or without diabetes mellitus. Stable outpatients with
left ventricular ejection fraction (LVEF) <40% with New York Heart
Association (NYHA) functional class I1-1V who were already on
guideline-directed medical therapy (GDMT) were considered for
enrolment if they had either elevated NT-pro-BNP or had history of
admission for HF in the past 12 months. Patients who had a recent
myocardial infarction or stroke, were recipients of heart transplant,
had infiltrative cardiomyopathies, peripartum cardiomyopathy, severe
valvular heart disease, device implantation within 3 months and acute
heart failure were excluded. The trial enrolled 5988 patients over 3
years across 23 countries. The primary outcome was a combination
of cardiovascular (CV) death or hospitalization for heart failure
(HHF). At follow-up of 16 months, primary outcome occurred in
19.4% in the empagliflozin group and 24.7% in the placebo group
(hazard ratio [HR] 0.75; 95% CI 0.65-0.86; p<0.001] resulting in a
25% relative risk reduction. The total HHF were lower in the
empagliflozin group than in the placebo group—13.2% v. 18.3%
(HR 0.70; 95% CI 0.58-0.85; p<0.001). The number of CV deaths
were slightly lower with empagliflozin therapy though it did notreach
statistical significance (10% v.11%; HR 0.92; 95% CI 0.75-1.12;
p>0.05). The improved primary outcome was observed irrespective
of diabetes status, age, sex, race, cause of HF, use of other GDMT,
baseline estimated glomerular filtration rate (eGFR) and geographical
region. Interestingly, the HR for primary events were lowest for
Australia and India though the number of participants were less. The
rate of decline of eGFR was also lower in the empagliflozin group than
in the placebo group (—0.55 v.—2.28 ml per minute per 1.73 m2 body
surface area/year; p<0.001). Composite of renal outcomes (defined
by investigators as time to occurrence of need for chronic dialysis
orneed for renal transplant or fall of eGFR by >40% or severe
reduction of eGFR <15 ml/minute) was also reduced by 50% with
empagliflozin. The rates of hospitalization for any cause were lower
with empagliflozin while the improvement in Kansas City
Cardiomyopathy Questionnaire Quality of life score was higher.
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The side-effect profile was similar to placebo except for uncomplicated
genital tract infections, which were more common in the empagliflozin
group.

After the significantly better outcomes seen in HFrEF patients,
empagliflozin was studied in the EMPEROR-Preserved trial to look
for cardiovascular outcome benefits in heart failure with preserved
ejection fraction (HFpEF) patients, where around 6000 patients with
NYHA class l1-1VV HF and LVEF >40% received empagliflozin 10 mg
or placebo in addition to GDMT. The primary outcome studied was
the same as in EMPEROR-Reduced trial. Over a follow-up period of
26 months, CV deathand HHF occurred in 13.8% in the empagliflozin
group and 17.1% in the placebo group (HR 0.79; 95% CI 0.69-0.90;
p<0.001). The 21% reduction in primary outcome was driven principally
by attenuation in HHF, which occurred in 8.6% in the empagliflozin
group v. 11.8% in the placebo group (HR 0.73; 95% CI 0.61-0.88;
p<0.001). Interestingly, the empagliflozin arm had a lower total HHF
(summation of first and subsequent HHF) and a longer time to first
HHF. The rate of CV death was lower in the empagliflozin group
(7.3%) than in the placebo group (8.2%); however, it did not reach
statistical significance, mirroring results from the previous study in
patients with reduced EF. The fall in eGFR was lower in the
empagliflozin group than in the placebo group (-1.25 versus—2.62 ml
per minute per 1.73 m2 body surface area per year, p<0.001). The
improved outcome inthe empagliflozin group was irrespective of the
status of diabetes, age, sex, race, eGFR at baseline, LVEF at baseline,
baseline systolic blood pressure and presence of atrial fibrillation.
However, uncomplicated genital and urinary tract infections and
hypotension were reported more commonly in the empagliflozin
group.

These trials have shown a significant reduction in relative risk of
the combined outcome of CV death and HHF. This was mainly
attributed to lower rates of HHF. In the EMPEROR-Reduced trial,
the risk of combined CV death and HHF was 25% less among patients
taking empagliflozin versus placebo, which was mainly because of
30% lower HHF in patients taking empagliflozin. In the EMPEROR-
Preserved trial, the relative risk of CV death and HHF was 21%
lower, which was mainly attributed to the 29% lower risk of HHF in
the empagliflozin group. The number needed-to-treat for preventing
one primary outcome eventin these studies was 19and 31, respectively.
Almost parallel results obtained with empagliflozin in the two
contrasting phenotypes of HF make the drug unique in its efficacy
across the spectrum of HF. Among the hitherto available armamen-
tarium for HF, the SGLT-2 inhibitors appear to be a cut above the rest.

COMMENT

HF is a chronic condition with huge morbidity and mortality
affecting >26 million people globally.* In India, the prevalence
is 2.0-4.5 million by conservative estimates.? However, despite
optimal medical therapy, patients of HF continue to have high
mortality and readmission rates.® Hence, there is a clear unmet
need in pharmacotherapy for HF. Moreover, majority of the
drugs for HF are approved for patients with reduced EF
(LVEF<50%) while therapeutic options for those with preserved
EF (LVEF>50%) are limited.* Unfortunately, HF with preserved
EF now accounts for up to 50% of HF burden with similar
morbidity and mortality.

Approved first by the US Food and Drug Administration
(FDA) in 2013, sodium-glucose cotransporter 2 (SGLT-2)
inhibitors are a class of drugs approved to lower blood sugar
in type 2 diabetes mellitus. They can be used as monotherapy
or in combination with other anti-diabetic drugs.® They reduce
blood sugar by inhibiting the reabsorption of glucose in the
kidney by inhibiting SGLT-2. The FDA-approved SGLT-2
inhibitors canagliflozin, dapagliflozin, empagliflozin and
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ertugliflozin. With the emergence of large cardiovascular
outcome trials—EMPA-REG OUTCOME (2015), CANVAS
(2017), CREDENCE (2019) DECLARE-TIMI 58 (2019), the CV
safety of SGLT-2 inhibitors was established.® It was shown that
SGLT-2 inhibitors when used as in people with diabetes as a
hypoglycaemic agent reduced CV death, HHF and renal events.”
The reduction of HHF was impressive and was comparable to
that achieved by ivabradine (in SHIFT trial) and angiotensin
receptor blocker-neprilysin inhibitor (in PARADIGM-HF trial).
Multiple mechanisms have been proposed to explain these
outstanding CV and renal benefits.2 However, these trials did
not include patients of HF per se and there was lack of clarity
on echocardiographic EF details in many patients.

The subsequent trials of SGLT-2 inhibitors are of pivotal
importance as they have enrolled HF patients per se with or
without diabetes mellitus. Three agents, i.e. dapagliflozin,
empagliflozin and sotagliflozin, have been tested in HF with
reduced EF while only empagliflozin has been used in HF with
preserved EF. The DAPA-HF trial was the first to report the use
of SGLT-2inhibitorsin heart failure per se. Inthe DAPA-HF trial,
4744 patients of HF (defined by EF <40%) and NYHA class I1-
IV who were already on GDMT were randomized to dapagliflozin
10 mg or placebo. The primary outcome was a composite of CV
death and HHF similar to the EMPEROR trials. At a follow-up
of 18.2 months, the primary outcome occurred in 16.3% patients
in the dapagliflozin group and in 21.2% in the placebo group—
asignificant 26% risk reduction (p<0.001). HHF occurred in 10%
in the dapagliflozin group and 13.7% in the placebo group
translating into significant 30% relative risk reduction in HHF
withdapagliflozin (HR 0.70; 95% C10.59-0.83). Simultaneously,
CV death occurred in 9.6% in the dapagliflozin group and 11.5%
in the placebo group (HR 0.82; 95% CI 0.69-0.98). Death from
any cause was also lower by 17% in the dapagliflozin arm (HR
0.83;95% C10.71-0.97). A better primary outcome was observed
irrespective of the status of diabetes. The number needed-to-
treat to prevent one primary outcome event was 21, which is
comparable to empagliflozin. The adverse events of renal
dysfunction, hypotension and hypoglycaemia were similar in
the two groups.® Then came EMPEROR-Reduced study with
results described above. Though both these trials were
comparable, EMPEROR-Reduced enrolled more advanced HF
patients based on NT-pro-BNP levels and had higher occurrence
of primary outcome events. The effect on CV deaths was more
pronounced and significant with dapagliflozin than with
empagliflozin (18% reduction v. 8% reduction). Additionally,
dapagliflozin is now off patent and hence cheaper in comparison
to empagliflozin. Nevertheless, based on positive outcome
both drugs have obtained FDA approval as well as an approval
from the Drug Controller General of India for use in HF with
reduced EF. However, from a public health perspective,
dapagliflozin appears more appealing and cost-effective.

One important caveat is that both studies enrolled chronic
HF patients in the outpatient setting, hence empagliflozin
therapy should be contemplated in similar settings. Positive
data have emerged from SGLT-2 inhibitor use in acute HF
setting from the SOLOIST-WHF study.*® The SOLOIST-WHF
trial has shown that sotagliflozin improves composite end-
point of CV death and HHF in people with diabetes with recent
worsening of HF when it is started before or early after discharge.
A total of 1222 patients were enrolled in the study and followed
for 9 months. Sotagliflozin or placebo was started before
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discharge in 48.8% of patients and shortly after discharge, at a
median of 2 days, in 51.2% of patients. The primary end-point
occurred in 51% in the sotagliflozin group and 76.3% in the
placebo group (HR 0.67; 95% CI1 0.52-0.85; p<0.001). CV death
occurred in 10.6% in the sotagliflozin group and 12.5% in the
placebo group (HR 0.84; 95% C10.58-1.22). The death rate from
any cause was 13.5% in the sotagliflozin group and 16.3% in the
placebo group (HR 0.82; 95% CI 0.59-1.14). The adverse drug
effects of hypotension and acute kidney injury were similar in
both groups, but diarrhoea and severe hypoglycaemia were
more common in the sotagliflozin group than in the placebo
group (6.1% v. 3.4% and 4.1% v. 4.4%, respectively)

For HF with preserved EF, the dismal performance of standard
HF therapies, namely angiotension converting enzyme
inhibitors/angiotension receptor blockers, beta blockers and
mineralocorticoid receptor antagonists has been a cause of
concern.* Even angiotension receptor neprilysin inhibitor
therapy failed to show any difference in the primary end-point
compared to placebo in the PARAGON-HF trial in this subset.!
The success of empagliflozin in the EMPEROR-Preserved study
comes as a shot in the arm for pharmacotherapy for HF.
Practically, it is the only therapy in HF with preserved EF with
unequivocal benefits on CV outcomes. Some positive data with
dapagliflozin in patients of HF with preserved EF have also
emerged from the PRESERVED-HF trial.? In this study, 342
patients of HF with preserved EF were enrolled for 12 weeks.
Improvement in the Kansas City Cardiomyopathy Questionnaire
Clinical Summary Score (KCCQ-CS) was the primary end-point.
Not only dapagliflozin improved the primary end-point by 5.8
points, but it also improved many secondary end-points such
as KCCQ-total score, KCCQ-physical limitation score, KCCQ-
overall score and 6-minute walk distance. The benefits were
present irrespective of the status of diabetes and range of EF.
A large randomized trial (n=6263) of dapagliflozin in patients
diagnosed with HF with preserved EF has already completed
enrolment (DELIVER-NCT03619213) and is expected to present
results next year. Interestingly, 21% of patients in the SOLOIST-
WHF had EF >50%. There was no heterogeneity in treatment
effect in the pre-specified analysis based on EF cut-off of 50%.°
A pooled analysis of two sotaglifloz in trials revealed that the
drug was beneficial across the spectrum of EF.2® The effect of
HF with preserved EF also appears to be a class effect like that
in HF with reduced EF.

SGLT-2 inhibitors are now recommended as first-line therapy
for HF at par with other established therapy in the recent 2021
version of HF guidelines of the European Society of Cardiology.*
As these drugs do not need any dose up-titration and benefits
have been evident in the trial as early as first month after
initiation, some authors initiate them at the earliest after a
diagnosis of de novo HF is made.*® More importantly impressive
benefits in renal outcomes are also observed simultaneously.

To conclude, SGLT-2 inhibitor are a new class of drugs
initially approved for glycaemic control in type 2 diabetes.
However, the CV outcome trials revealed impressive benefits in
HHF and CV death in primary prevention. Four large randomized
trials (three in reduced EF and one in preserved EF) have shown
improved CV outcomes in HF patients per se. Simultaneously,
improved kidney outcomes augur well for HF patients too.
These drugs herald a new era in HF pharmacotherapy acting
across the spectrum of disease—acute or chronic, preserved EF
or reduced EF.
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SUMMARY

Dexamethasone and histaminic (H1 and H2) blockers are routinely
used as pre-medication drugs for the paclitaxel-related hypersensitivity
reaction (HSR). The inclusion of this strategy was more empirical than
evidence-based following the initial experience with life-threatening
HSR during phase 1 studies done in early 1981.* The inclusion was to
reciprocate the prevention strategy similar to contrast-induced HSR.2
People worldwide continued to use the same preventive measures over
the past 40 years. Of the three components of a preventive strategy,
the most argued one is the role of H2 receptor antagonists.® We
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congratulate Coxetal. for raising and successfully testing the research
question. However, they selected a pre—post interventional study. A
randomized study design is a preferred scheme to get a value close to
the true one. In this study, steroids and clemastine (H1 blockers) were
given with or without ranitidine (H2 blockers) during October 2018
to April 2019 and April to December 2019. The study design was an
open-labelled, non-randomized, non-inferiority trial. The trial enrolled
adult patients (18 years or above) who were to receive the first cycle
of conventional paclitaxel (weekly or three-weekly, with or without
partner drug) foramaximum of six cycles. The primary end-point was
the incidence of grade 3 or more HSR. The sample size was 366 with
a 6% non-inferiority margin, 90% power and a one-sided alpha error
of 0.05. The common tumour type was oesophagus (42%), breast
(32%), lung (9%) and gynaecological (14%). Inboth the arms, anequal
proportion of patients received corticosteroids (9.8%) and
antihistamines (4.95) for other associated comorbid conditions. In the
two study arms with and without ranitidine, the rate of all grades HSR
was (20% v. 12%), grade 3 or higher HSR (4.4% v. 1.6%) and grade
1-2 HSR (16% v. 10%).* The difference between the two arms was
—2.7% (90% CI —6.2% to 0.1%). The present study concluded that
ranitidine (H2 blocker) can be safely omitted from the standard
paclitaxel pre-medication strategy.

COMMENT

It is good to see a real-life, simple question being addressed,
which has remained neglected for the past four decades.
Although ranitidine is a cheap drug, its routine use with
paclitaxel (one of the most commonly used chemotherapy
drugs) adds cost to cancer care. Interestingly, the rate of severe





