Indian Heart Journal 73 (2021) 605e611

Contents lists available at ScienceDirect

Indian Heart Journal
journal homepage: www.elsevier.com/locate/ihj

Original Article

ADDition of DAPAgliﬂozin, Sodium-Glucose Cotransporter-2
Inhibitor to Angiotensin Receptor Blocker-Neprilysin Inhibitors
Non-Responders in Patient with Refractory Heart Failure with
Reduced Ejection Fraction (ADD DAPA trial)
Pankaj Jariwala, MD, DNB, DNB, MNAMS, FACC, FSCAI a, b, *, Kartik Jadhav, MD, DM b,
Arshad Punjani, MD c, Harikishan Boorugu, MD c, Ajay Reddy Mari, MD c
a
Fellowship in Interventional Cardiology, ICPS, Paris, France, Consultant Interventional Cardiologist, Dept of Cardiology, Yashoda Hospital, Somajiguda,
Hyderabad, 500082, India
b
Consultant Interventional Cardiologist, Dept of Cardiology, Yashoda Hospital, Somajiguda, Hyderabad, 500082, India
c
Consultant General Physician, Dept of Internal Medicine, Yashoda Hospital, Somajiguda, Hyderabad, 500082, India

a r t i c l e i n f o

a b s t r a c t

Article history:
Received 28 January 2021
Received in revised form
15 June 2021
Accepted 13 July 2021
Available online 19 July 2021

Objectives: We evaluated the efﬁcacy and safety of dapagliﬂozin, a SGLT2i along with ARNI in refractory
HFrEF irrespective of their diabetic status.
Methods: We performed a retrospective analysis of 104 symptomatic patients of HFrEF despite of optimal
medical management with ARNI between JanuaryeJune 2020. Despite the optimal GDMT, dapagliﬂozin,
SGLT2i was added inpatients withrefractory heart failure. At 6-months follow-up, the primary outcome
was change in left ventricular ejection fraction, and secondary outcomes included changes in NYHA
functional class, vital parameters, renal function, potassium levels, and NT-pro BNP levels.
Results: The primary outcomeat 6-months follow-up was a mean change in left ventricular ejection
fraction (LVEF) þ9.00 ± 0.62 (p < 0.001). The secondary outcome was a signiﬁcant improvement (69%) in
median NYHA functional class by 2.3 (95% Conﬁdence interval 2.245e2.355) with 92.6% of patients were
in NYHA class I and 7.4% were in NYHA class II.Diabetic subgroup reached the HbA1C goal of <7%. None of
them had either symptomatic hypotension, hypoglycaemia, dyselectrolaemia, and decline in renal
function. The drug was well received by most of the patients.
Conclusions: Dapagliﬂozin, an SGLT2i, should be used in symptomatic, refractory HFrEF patients despite
the use of ARNI. The combination of ARNI and SGLT2i is well tolerated, but large, randomized trials are
needed to prove this hypothesis.
© 2021 Cardiological Society of India. Published by Elsevier B.V. This is an open access article under the
CC BY-NC-ND license (http://creativecommons.org/licenses/by-nc-nd/4.0/).
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1. Introduction

Abbreviations: HFrEF, Heart failure with reduced ejection fraction; ARNI,
Angiotensin receptor blocker-neprilysin inhibitors; SGLT2i, Sodium-glucose
cotransporter-2 inhibitor; CV, Cardiovascular; HF, Heart failure; HHF, Hospitalization for heart failure; ARB, Angiotensin receptor blocker; ACEI, Angiotensin-converting enzyme inhibitor; BB, Beta-blocker; GDMT, Guideline - directed medical
therapy; MRA, Mineralocorticoid receptor antagonist; NYHA, New York Heart Association; CRT, Cardiac resynchronization therapy; ICD, Implantable cardioverterdeﬁbrillator; T2DM, Type 2 diabetes mellitus; NT-proBNP, N-terminal prohormone
brain natriuretic peptide.
* Corresponding author.
E-mail addresses: pankaj_jariwala@hotmail.com (P. Jariwala), drkartik303@
gmail.com (K. Jadhav), arpunjani@gmail.com (A. Punjani), drharikishan@gmail.
com (H. Boorugu), drajayreddy77@gmail.com (A.R. Mari).

While most HFrEF patients respond to appropriate medical
treatment, some patients do not respond or experience persistent
and recurring symptoms, which is deﬁned to as “refractory HF”.
Those patients suffer from symptoms at rest or with limited exertion and frequently need repeated, extended hospitalizations for
intensive care have a higher incidence of CV death. The ﬁrst step in
improving care for refractory HFrEF is to ensure that all standard
GDMT, such as pharmacological therapy and device therapy, such as
CRT and ICD, have been utilized optimally and that all applicable
factors have been identiﬁed and controlled. The American College
of Cardiology Foundation/American Heart Association (ACC/AHA)
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 Patients with atrial ﬁbrillation or atrial ﬂutter were expected to
have an NT-proBNP level of >900 pg/mL, independent of HF
hospitalization history,
 Willing to give informed consent.

classiﬁes these patients with chronic HF with severe symptoms
despite the GDMT as having ‘Stage D’ HF.1,2
The Prospective Comparison of ARNI with ACEI to Determine
Impact on Global Mortality and Morbidity in Heart Failure
(PARADIGM-HF) study, which included a group of HFrEF, found
sacubitril/valsartan, an ARNI, to be superior to enalapril, an ACEI, in
terms of the primary endpoint [CV death or ﬁrst hospitalization for
HHF].3 Dapagliﬂozin, the SGLT2i, reduced the risk of worsening HF
and death in patients with HFrEF in the placebo-controlled trial,
Dapagliﬂozin And Prevention of Adverse Heart Failure (DAPAHF).4 In T2DM patients with or without atherosclerotic cardiovascular disease, SGLT2i reduces hospitalization due to heart failure. In
patients with HFrEF, both the ARNI and dapagliﬂozin showed an
independent reduction in CV death and HF. In the context of newer
therapies using ARNI and SGLT2i, there are a few questions that
need to be addressed.

Exclusion Criteria.









1. Can these beneﬁts be extrapolated to treat patients with
established heart failure?
2. Are the beneﬁts of SGLT2i glucose independent?
3. Can SGLT2i be used to treat patients without T2DM?

Type 1 Diabetes mellitus,
Pregnancy,
Patients not on ARNI,
Unstable hemodynamic conditions including symptomatic hypotension, a systolic blood pressure of less than 100 mm Hg,
Hypoxia, a room air saturation less than 95%,
Ongoing myocardial ischemia requiring revascularization,
Estimated glomerular ﬁltration rate (eGFR) below 30 mL per
minute per 1.73 m2 of body-surface area,
Present or past h/o hyperkalaemia (serum potassium level of
more than 5.5 mEq per litre), h/o angioedema, and multi-organ
dysfunction.

2.3. Clinical and laboratory evaluation

While the DAPA-HF trial, in which dapagliﬂozin, 10 mg once
daily, was added to standard therapy in patients with HFrEF both
with and without T2DM, addressed some of these concerns, it is
still unclear if SGLT2i can affect the efﬁcacy or safety of ARNI. There
is also no information on whether adding SGLT2i, dapagliﬂozin to
valsartan/sacubitril, ARNI results in an incremental response at
different tolerated doses, including the target dose.
Despite the use of ARNI, some patients experience residual
symptoms. We looked at the effects of dapagliﬂozin in combination
with other treatments, especially ARNI, in patients with refractory
HFrEF.

The detailed clinical history, including the use of analgesics,
excess salt use, physical and mental stress, alcohol and substance
abuse; detailed clinical examination, laboratory parameters,
including elevated serum BNP and precipitating factors like evaluation of anaemia (iron proﬁle, vitamin B12, folic acid levels, stool
for occult blood, upper and lower endoscopies); infection proﬁle
(total differential leucocyte counts, c-reactive proteins), thyroid
proﬁle, hormonal assays in oral contraceptive pills users in females
were done to rule out identiﬁable causes of refractory heart failure.
A single-blind echocardiography was performed as a routine
case with an Epiq ultrasound system (Philips) by trained cardiologists posted in the department of echocardiography without their
awareness of the patients' inclusion in this study(Fig. 1).

2. Materials and methods
2.1. Study design

2.4. Outcomes
Our research is an open-label, retrospective study, single arm of
the clinical and laboratory data collected who have prescribed the
drug within the stated time and agreed to take part in this study.
The Ethics Committee of our hospital gave permission and authorization for a retrospective analysis of patient data.The study group
included patients with HFrEF who sought treatment with sacubitril/valsartan between JanuaryeJune 2020 and who were followed
up for 6-months. Our analysis was divided into two phases:
symptomatic HFrEF despite GDMT initiated on ARNI and symptomatic HFrEF on GDMT including ARNI initiated on dapagliﬂozin.

The primary outcome was mean improvement of ejection fraction after 6-months of starting of dapagliﬂozin. The secondary
outcomes at 6-months of follow-up of starting dapagliﬂozin were
improvements in NYHA functional class, changes in vital parameters (blood pressure and heart rate), a reduction in renal function
(which was deﬁned as end-stage renal disease or as a decrease in
the eGFR of at least 50% from the baseline or a decrease in the eGFR
of more than 30 ml per minute per 1.73 m2,to less than 60 ml per
minute per1.73 m2), changes in thepotassium levels and, the
plasma NT-pro BNP levels.

2.2. Study patients
2.5. Drug therapy and follow-ups
Inclusion criteria:
Symptomatic patients with HFrEF despite GDMT were transferred to the ARNI after 36 h of stopping the ACEI. The initial
starting dose of ARNI was 24/26 mg twice daily [target dose 97/
103 mg twice daily] along with other GDMT, and ARNI was only
administered to patients with blood pressures of 110/70 mm Hg.
Despite the overall tolerated dosage of ARNI and other GDMT,
the signs and symptoms of HF persisted; in those cases, an initial
dose of 5 mg was administered, and after 6e8 weeks, even with no
clinical improvement, the dose was increased to 10 mg.
We recorded their data in our electronic medical records (EMR),
which included their demography, risk factors, past medical history, clinical presentations, vital parameters, clinical examinations,






Men and women >18 years of age with HFrEF with EF  40%,
NYHA functional Class II e IV,
Patients should be on ARNI before starting SGLT2i,
Appropriately treated according to clinical recommendations
with pharmacological and device therapy for HFrEF,2,5
 The protocol instructed that, unless contraindicated or not
tolerated BB, as well as an MRA, should be used at guidelineapproved doses,
 Participants were also expected to have a natriuretic peptide of
the N-terminal pro-B (NT-proBNP) concentration > 600 pg/mL
(>400 pg/mL if treated in preceding 12 months for HF),
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Fig. 1. Flow chart showing clinical evaluation of patients with refractory heart failure with reduced ejection fraction which includes symptoms, precipitating factors, clinical examination, laboratory parameters and echocardiography.

4. Results

baseline investigations, and coronary angiography. Also, the
adherence to the prescribed medications was ascertained.
They were asked for 1st follow-up after 1-week for the OPD visit
to see the result of the administration of the combination of ARNI
and dapagliﬂozin. Those who experienced symptomatic improvement were recommended to visit every two months for a total of 6months. The visits were for the purpose of adjusting the doses of
both drugs and other medications, including diuretics, as well as
assessing tolerance and safety after the addition of dapagliﬂozin.

4.1. Study patients before initiation of ARNI
Out of 589 symptomatic patients with HFrEF despite optimal
medical therapy, 380 (64.5%) of patients who did not respond to the
use of ACEI/ARBs and other optimal GDMT were switched to ARNI.
Sacubitril/valsartan is available in three doses, the target dose
being 97/103 mg twice daily. The starting dose listed in the ‘Drug
Characteristics Summary of Sacubitril/Valsartan’ was 24/26 mg
twice daily used in those who needed lower doses due to borderline blood pressure .6
In 98.2% of patients, sacubitril/valsartan was started at the
lowest dose (24/26 mg twice daily).6 At consecutive visits after 2
weeks, the dose was increased to 49/51 mg twice daily in patients.
Finally, in the follow-up period of 6 weeks, the dose was increased
to the target dose of 97/103 mg twice daily only in 26.7% of patients.
To control the symptoms, maximum tolerated doses were
employed, including the target dose in a few cases when it was
tolerated. 66.3% of patients were in NYHA class I at 6-week followup.
Before the initiation of sacubitril/valsartan, the patients received
either ACEI or ARB. ACEI (enalapril, ramipril, perindopril) were used
in 72.1% of patients while ARB (valsartan, losartan, telmisartan,
olmesartan) was in 26.3% patients, 1.6% patients did not receive
either of it. MRA was administered to 88% of patients, while BB was
prescribed to 97% of patients. Detailed data on pharmacological
treatment before the initiation of the sacubitril/valsartan treatment
is presented in Table 2.

3. Sample size and statistical analysis
3.1. Sample size
Assuming a true difference in means after addition of dapagliﬂozin of 5.2%, a pooled standard deviation of 0.4 units, the study
would require a sample size of 69 for group to achieve a power of
90% and a level of signiﬁcance of 5%, for declaring that the test drug
is superior at 5% margin of superiority assuming that a larger mean
is desirable. A total of 104 patients taking dapagliﬂozin were
included in the study.

3.2. Statistical analysis
The statistical analysis was performed using Windows SPSS
software. The data were presented as absolute numbers with percentages in the case of nominal data and means with standard
deviation in the case of continuous data. For the comparison of
changes within the study group during subsequent visits, the
Wilcoxon test for paired samples was used. A p-value < 0.05 was
considered statistically signiﬁcant.
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SGLT2i could not be started in 11 patients due to different circumstances such as 2 patients failed to follow-up, 4 patients
experienced adverse effects such as hypotension, angioedema,
intractable cough, 2 patients had abnormal laboratory test, such as
decline in renal function and dyselectrolaemia, and 3 deaths occur
secondary to cardiovascular causes such as worsening of HF and
sudden cardiac death.
As a result, 117 (30.8%) non-responders were recommended for
addition of SGLT2i, dapagliﬂozin as they were in NYHA class II-IV
symptoms. 13 patients could not be included in the study as 3 patients were lost to follow-up, 5 patients reported adverse effects, 3
patients showed abnormal laboratory test results and 2 deaths
occurred due to cardiovascular causes in the 1st week (Fig. 2).
In this retrospective study, open-label study, we analysed results
in patients receiving dapagliﬂozin in addition to therapy with ARNI.
Our study included data for 104 (27.4%) patients aged 68 ± 20.5
years, of which 37.6% were females. The treatment protocol has
been used in patients in NYHA class II e IV and LVEF was 18e40%
(mean 29 ± 4). The mean weight was 68 ± 35.6 kg and the BMI were
34 ± 12.4 kg 32% of patients were in NYHA class II, 40% were in
NYHA class III, and 28% were in NYHA class IV. Progressive
breathlessness was a prominent symptom in 98% accompanied by
chest pain and easy fatigue in 52% of patients. 78% of patients had a
history of paroxysmal nocturnal dyspnoea while 36% had orthopnoea. The baseline characteristics are presented in Table 1.
Mean systolic blood pressure (SBP) was 124 ± 21 mm Hg, while
mean diastolic blood pressure (DBP) was 81 ± 9 mm Hg and the
pulse rate of 106/min±27.7/min. The mean level of N-terminalprohormone brain natriuretic peptide (NT-pro BNP) was 13,607 pg/
mL. Cardiac resynchronization therapy with deﬁbrillator (CRT-D)
was used in 2% of patients while cardiac resynchronization therapy
without deﬁbrillator (CRT-P) in 5% of patients and implantable
cardioverter-deﬁbrillator (ICD) in 11% of patients (Table 2).

Table 1
Demographics and clinical features of patients prescribed on angiotensin receptor
neprilysin inhibitors.
Clinical Parameters

Mean ± SD/percentage (n ¼ 589)

Age - years
Female Sex e no. (%)
Weight
BMI$
NYHA class#
II
III
IV
LVEF
Risk factors
Type II Diabetes Mellitus
Hypertension
Dyslipidemia
Active Smoker
Symptoms
Breathlessness
Paroxysmal Nocturnal dyspnea
Orthopnea
Easy fatiguability
Chest pain
HF etiology
Ischemic
Non-ischemic
Unknown
Cardiac rhythm
Sinus rhythm
Atrial ﬁbrillation
Atrial Flutter
Medical History
Hospitalization for Heart Failure
Myocardial infarction
Stroke
Peripheral vascular disease

68 ± 20.5
37.6
68 ± 35.6 kg
34 ± 12.4 kg/m2
32%
40%
28%
18e40% (32 ± 4)
38.9%
42.4%
68.8%
12.2%
98%
78%
36%
52%
22%
45%
54%
1%
84%
14%
2%
75.4%
44.2%
11.7%
4.5%

Plus-minus values are means ± SD. $The body-mass index is the weight in kilograms
divided by the square of the height in meters. #The data for New York Heart Association (NYHA) class reﬂect the status of patients at the time start of SGLT2i,
dapagliﬂozin. Patients were required to have at least NYHA class II symptoms at the
screening. Body mass index ¼ BMI; New York Heart Association ¼ NYHA; Left
ventricular ejection fraction ¼ LVEF; Implantable cardioverter-deﬁbrillator ¼ ICD;
Cardiac resynchronization therapy pacemaker ¼ CRT-P; Cardiac resynchronization
therapy with deﬁbrillator ¼ CRT- D.

4.3. Study outcomes after addition of dapagliﬂozin and follow-ups
The primary outcome demonstrated a signiﬁcant improvement
in mean LVEF from 29 ± 4% to 38 ± 5% (þ9.00 ± 0.628; p < 0.001).

Table 2
Baseline treatment using angiotensin-converting enzyme inhibitors/angiotensin receptor blockers and other
concomitant pharmacological treatment before and after the starting on angiotensin receptor blockers - neprilysin
inhibitors. Angiotensin-converting enzyme inhibitor ¼ ACEI; Angiotensin receptor blocker ¼ ARB; Angiotensin
receptor blocker-neprilysin inhibitor ¼ ARNI.
Treatments before the start of ARNI and SGLT2i

Number of Patients (percentage)

Guideline-driven Medical therapy
Pre-study use of ACEI
Pre-study use of ARB
During the study use of ARNI
Loop diuretics
Beta-blockers
Mineralocorticoid receptor antagonist
Ivabradine
Digoxin
Amiodarone
Device- based therapy
ICD
CRT- p
CRT- D
No- device

72.1
26.3
79.01
100
97
88
58
56
12
11
5
2
82

The secondary outcomes in the form of HF symptoms measured
using the NYHA functional class decreased statistically signiﬁcantly
in the dapagliﬂozin-added patients during follow-up, with a median decline from 3.83 ± 0.17 [3.66e4.0] to 1.53 ± 0.24

4.2. Study patients beforeinitiation of SGLT2I
Even after maximum tolerated therapeutic doses, including
target doses, 128 (33.7%) of these patients did not respond to ARNI.
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In the follow-up period, 98.6% of patients with HFrEF, sacubitril/
valsartan continued. 1.4% of those who did not display improvement in their symptoms after 4 weeks had noncompliance with a
prescription due to medication costs. No substantial changes in HF
therapy were noticed during the follow-up period, except for a half
reduction in the dose of furosemide. Two patients died in the ﬁrst
week after starting dapagliﬂozin, therefore it was not regarded
important. After escalating the dose of dapagliﬂozin in HFrEF patients for four weeks, no patient has been hospitalized or died.
5. Discussion
5.1. Guideline-directed medical therapy for heart failure
There is no doubt that the three main pharmacological therapies
for HFrEF are a RAS blocker (ACE inhibitor/ARB), beta-blockers (BB)
and mineralocorticoid receptor antagonists (MRA) and randomized
studies showing decreased mortality and hospitalization .7e11 In
comparison to these key treatments, three new pharmacological
treatments have shown additional effectiveness over the past few
years. The ﬁrst one was sinus node inhibitor, ivabradine, followed
by sacubitril neprilysin inhibitor, and most recently, dapagliﬂozin,
the SGLT2i .3,12,13
In this study, we have shown that dapagliﬂozin not only enhances results when applied to the essential combination of RAS
blocker, BB and MRA, but also has a clear advantage if ivabradine or
sacubitril/valsartan are used in the background therapy. The
observation that none of these agents changed the dapagliﬂozin
reaction reinforces the belief that inhibition of SGLT2 works in a
mechanistically distinct and complementary manner to other
HFrEF therapies 14 Originally, established as glucose-lowering
drugs for the treatment of type 2 diabetes mellitus, the DAPA-HF
ﬁnding that the advantage of dapagliﬂozin existed in patients
with, and without, diabetes indicates that this advantage is irrespective of any glucose-lowering effect .4,15,16
Different hypotheses on the mechanisms of action underlying
the advantages of dapagliﬂozin have been suggested, including a
diuretic function, enhanced renal erythropoietin production, mitigation of myocardial ﬁbrosis and possible inﬂuence on peripheral
vasculature, ion transporters, adipokines, and sympathetic activation of the nervous system.16,17
The proof-based effective doses of some RAS inhibitors and BBs
are well established, and there is proof of a doseeresponse for RAS
inhibitors, as most in terms of HF hospitalization reductions. But
registry analyses consistently indicate that such evidence-based
targeted doses are rarely reached in clinical practice and it is not
entirely clear if this is due to higher dose intolerance.18 Vardeny
et al, in a post-hoc study from PARADIGM-HF, classiﬁed patients
based on whether they achieved the maximum dose during the
trial or whether they had dose reductions to lower doses. The
amount of advantage for patients on lower doses of sacubitril/valsartan compared to those on lower doses of enalapril was comparable to that for patients who stayed on target doses of both
medications .19
Device therapy also has an signiﬁcant role to play in handling
the HFrEF, however as regarding medication dosing, ‘real-world’
reports indicate that systems are underused in Indian practice, with
signiﬁcant regional heterogeneity in use patterns, indicating the
role of socio-economic considerations in understanding this difference, among others .20

Fig. 2. Screening of patients with refractory heart failure with reduced ejection fraction, initiation of optimal medical therapy using angiotensin receptor blockerneprilysin inhibitor and the addition of dapagliﬂozin, sodium-glucose cotransporter2 inhibitor.

[1.29e1.77](p < 0.001)and a signiﬁcant decrease in the mean NTpro BNP levels from 13,607 ± 1874 to 1100 ± 1682 pg/mL
(p < 0.0001).
In the 6-months follow-up period, the ﬁrst follow-up visit was
held after a median duration of 11 days (7e15 days). The mean
duration of follow-up after addition of dapagliﬂozin was 186 days
(178e190 days). Following the addition of dapagliﬂozin, there was
100% follow-up.

4.4. Safety and adverse events
Although symptomatic hypotension was not observed there
were slight decreases in mean SBP (from 124 ± 21 to 107 ± 12 mm
Hg; P < 0.001), mean DBP (from 81 ± 9 to 78 ± 5 mm Hg;
P ¼ 0.0077), and heart rate (from 106 ± 27.7 to 74 ± 17.9 bpm;
P < 0.0001) were observed. On the other hand, insigniﬁcant trends
toward mean potassium levels (from 4.55 ± 0.4 to 4.6 ± 0.5 mEq/L;
P ¼ 0.31) and mean creatinine levels (from 0.88 ± 0.19 to
0.9 ± 0.31 mg/dL; P ¼ 0.45) were observed (Table 3).
None of them had any hypotension, hypoglycaemia, dyselectrolaemia, and elevation of serum creatinine while 0.4% of patients
had angioedema. The combination was tolerated well by 99.7% of
the patients. Diabetic patients reached the HbA1C target of <7%.

5.2. Dapagliﬂozin and heart failure with reduced ejection fraction
In addition, given the context pharmaceutical and device therapy, we found a clear advantage of dapagliﬂozin on top of ARNI.
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Table 3
Comparison of vital parameters and laboratory values before starting therapy with angiotensin receptor neprilysin inhibitors and at 6-month follow-up.
Clinical and
laboratory
parameters

Baseline value of patients who are
symptomatic despite ARNI (n ¼ 104)

Primary Outcome
Ejection fraction [%] 29 ± 4
Secondary Outcomes
NYHA Class
3.83 ± 0.17
(Median)
Systolic BP [mmHg] 124 ± 21
Diastolic BP
81 ± 9
[mmHg]
Heart rate [bpm]
106 ± 7
NT-proBNP [pg/mL] 13,607 ± 1874
0.88 ± 0.19
Creatinine [mg/
dL]@
Potassium [mEq/L] 4.55 ± 0.4

Values at 6-months follow-up after
initiation of SGLT2i (n ¼ 104)

Mean/Median ± SE change in parameters from baseline
after initiation of SGLTi2 at 6-months follow-up

pValue

38 ± 5

þ9.00 ± 0.628

<0.001

1.53 ± 0.24

2.3 ± 0.2

<0.001

107 ± 12
78 ± 5

17.0 ± 2.372
3.0 ± 1.010

<0.001
0.0033

74 ± 17.9
1100 ± 682
0.9 ± 0.31

32.0 ± 3.234
12507 ± 246.92
þ0.02 ± 0.036

<0.001
<0.001
0.575

4.6 ± 0.5

þ0.05 ± 0.06

0.426

@A decline in renal function was deﬁned as end-stage renal disease or a decrease of 50% or more in the estimated glomerular ﬁltration rate (eGFR) from the initial value or a
decrease in the eGFR of more than 30 mL per minute per 1.73 m2, to less than 60 mL per minute per 1.73 m2. N-terminal pro hormone brain natriuretic peptide ¼ NT-proBNP;
Nonsigniﬁcant ¼ NS; Beats per minute ¼ BPM; Blood Pressure ¼ BP; NYHA ¼ New York Heart Association.

Such results indicate that dapagliﬂozin has progressive impact and
is similar to standard HFrEF therapies. If these results are actually
similar to the beneﬁts derived from other evidence based HFrEF
therapies is obviously important to know. A role of SGLT2i in the
treatment of HFrEF can only be documented for dapagliﬂozin .4,15,21
The DAPA-HF trial demonstrated that dapagliﬂozin can produce a
signiﬁcant improvement in quality of life as assessed by KCCQ in
patients with HFrEF which is of high clinical value. Dapagliﬂozin
exerts beneﬁcial effects in HFrEF irrespective of T2DM status and it
appears that the mechanism of action of dapagliﬂozin in HFrEF
extends beyond a simple glucose-lowering effect. Dapagliﬂozin is
the only one that can be considered in the treatment of HFrEF patients, with and without T2DM.22,23
The DAPA-HF trial was designed to investigate dapagliﬂozin for
the treatment of HFrEF as an add on to standard of care, which
included ACEIs, ARBs, beta-blockers, MRAs, and neprilysin inhibitors, in over 4700 patients with or without T2DM. The DAPA-HF
trial is the ﬁrst HF outcome study to report results with a dapagliﬂozin in the treatment of patients with HFrEF, with or without
T2DM. The population enrolled in DAPA-HF is representative of
patients in clinical practice, as evidenced by HF registry data, and
similar to patients enrolled in other contemporary HFrEF randomized controlled trials .3,16
Solomon et al evaluated the effectiveness and safety of dapagliﬂozin in patients who were or were not taking sacubitril/valsartan at baseline in the DAPA-HF trial. They demonstrated that
dapagliﬂozin was fairly safe and effective in patients who were
taking sacubitril/valsartan, implying that the use of both agents in
combination could also reduce morbidity and mortality in patients
with HFrEF .24
The U.S. Food and Drug Administration approved in May 2020
dapagliﬂozin for adults with HFrEF to reduce the risk of cardiovascular death and HHF. With the approval, dapagliﬂozin is the ﬁrst
SGLT2i in this particular class of drug to be approved for treating
adults with HFrEF of the NYHA functional class II-IV.25
Based on the current LIFE study data, the combination of sacubitril/valsartan was not superior to valsartan for reducing NTproBNP and did not beneﬁt other clinical endpoints in patients
with refractory HFrEF. The patient cohort with refractory HF (ACC/
AHA stage D) differs from that of patients with less severe HF (ACC/
AHA stage B and C) due to end organ abnormalities. End organ
changes limit the ability of the failing heart to respond to standard
therapy to the same degree as patients with milder forms of HF
.26,27

6. Limitations of the study
A retrospective non-randomized research was conducted, with
a small sample size for the studied population. As this was a realworld retrospective data collection, we included patients on
various tolerated doses, including maximum tolerated dosages of
the ARNI. In addition, our results included changes in LVEF and
NYHA class, which might be operator dependent and subjective.
Longer follow-ups are required for hard outcomes such as mortality
and hospitalization for heart failure. We emphasize multicentre
clinical experience and better follow-up evidence in larger randomized controlled trials in the Indian subset.
7. What is already known?
SGLT2i are a new class of glucose-lowering drugs that, due to
their particular mechanism of action, do not necessitate insulin or
islet cells to induce pharmacological effects in vivo. Controlled osmotic diuresis using SGLT2i is a mechanism other than neurohumoral modulation for the treatment of refractory heart failure.
SGLT2i has shown to have strong cardiorenal therapeutic beneﬁts
so far.
8. What this study adds?
Individually or in combination, the ARNI and SGLT2i are well
tolerated, with a reduced rate of treatment discontinuation. Despite
the use of ARNI, dapagliﬂozin is a novel cost-effective treatment
option for refractory HFrEF in Indian patients.SGLT2i, dapagliﬂozin,
have shown promising results so far, and are predicted to become
clinical ﬁrst-line treatments for refractory HFrEF.
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