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ABSTRACT... Objective: To determine the efficacy of dapagliflozin in reducing cardiovascular events and improving clinical
outcomes in patients with systolic heart failure. Study Design: Randomized Controlled Trial. Settings: Department of Internal
Medicine and Cardiology, PAF Hospital, Islamabad. Study Period: November 2022 to April 2024. Method: A total of 1470
systolic heart failure (HF) patients aged = 18 years with symptoms of New York Heart Association class (NYHA) II, lll or
IV, ejection fraction = 40% and raised levels of plasma pro-B-type natriuretic peptide (pro-BNP) were enrolled in the study
and randomized in 2 equal groups of 735 patients each. In Group-A, patients received dapagliflozin 10 mg once daily
while the patients in Group-B received a matching placebo, over a period of one year. The primary outcome was set as
worsening of HF (unplanned consultation/hospitalization due to HF). The secondary outcome was a change in the Kansas
City Cardiomyopathy Questionnaire (KCCQ). Results: The mean age of participants in this study was 64.81+7.98 years. The
results showed that worsening of heart failure (19.05% Vs 26% respectively, p-value=0.001), unplanned hospital visits due to
HF (10.34% Vs 14.1% respectively, p-value=0.031), hospitalization due to HF (8.84% Vs 12.65% respectively, p-Value=0.032)
was significantly lower and statistically significant change in KCCQ score (5.2+17.6 Vs 3.1=18.4 respectively, p-value=0.026)
was observed in Group-A compared to Group-B. Conclusion: In systolic heart failure patients with reduced ejection fraction,
dapagliflozin lowered the risk of worsening of heart failure and improved the symptoms of heart failure.
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INTRODUCTION

The incidence of heart failure (HF) is on rise and
the global number of patients suffering from HF
is reported to be more than 64 million. HF is thus
becoming a leading cause of global morbidity
and mortality. In USA, the approximate number
of hospitalization due to HF is 1 Million." It is also
reported that 50% ofthese patients are with systolic
HF with a reduced Ejection Fraction having EF <
40%.2 The classical medical treatment for systolic
HF targets the inhibition of renin angiotensin-
aldosterone system, sympathetic pathways
and neprilysin. Hence the drugs recommended
include angiotensin-converting enzyme inhibitors
/angiotensin |l receptor blockers, B-blockers,
angiotensin receptor-neprilysin inhibitors and
mineralocorticoid receptor antagonists.?

Type Il diabetes is the leading risk factor for
HF that increases the risk of mortality in these

patients. Hence a treatment addressing both Type
Il diabetes and HF, will offer a valuable advantage
for these patients.*

A recently developed class of drugs used for
control of blood glucose, Sodium-glucose
cotransporter-2 inhibitors (SGLT-2 1) has
shown cardiovascular (CV) benefits besides
glycemic control. SGLT-2 inhibitors lower
the blood glucose levels by modulating the
sodium-glucose cotransporter preventing the
reabsorption of glucose and increasing its renal
excretion.® Additionally SGLT2 inhibitors also
play a role in preventing myocardial remodeling
by inhibiting sodium proton channel at the level
of cardiomyocytes hence leading to reduced
intracellular calcium.® This class of drugs has
been reported to reduce the symptoms of HF
which was found to be independent of lowering
HbA,C levels.
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Starting treatment with a SGLT2 inhibitor is
reported to be beneficial even in patients without
diabetes.” Researchers have discussed that these
cardioprotective effects are beyond their effect
on glycemic control.2®1® These cardioprotective
effects are also found in form of lowering of blood
pressure and decreasing body weight.'213
Yurista SR, Garg V and Santos-Gallego CG in
three different clinical trials have shared their
results concluding that cardio protective benefits
of SGLT2 inhibitors are beyond the changes of
blood glucose levels.®''5 In HF patients, a major
concern is the reduction of exercise capacity
resulting from inability of CV system to ensure
appropriate oxygen supply during exercise, and
therefore making it difficult for HF patients to
perform daily life physical activities. Dapagliflozin
is one among the SGLT-2 inhibitors that has
shown to benefit the patients of HF in this regard
in recently done trials.''®* Dapagliflozin has got
the US FDA approval for indication of lowering
the risk of hospitalization in patients of HF with
diabetes.’

These studies have shown clinical benefits of
dapagliflozin in form of providing CV benefits,
safety and reduced need for hospitalization due
to HF both in diabetics and non-diabetics.”'3'®
Hence, irrespective of presence of diabetes,
dapagliflozin has shown the benefits like decrease
in CV mortality, prevention in HF progression and
incidence of mortality.'

An important study with Dapagliflozin on this
subject is the DAPA-HF trial which studies the
HF patients having reduced ejection fraction.
The outcomes showed reduction of worsening
HF events, improvement in HF symptoms and
reduction of CV mortality irrespective of presence
of diabetes.'>'” International studies have focused
on benefits of Dapagliflozin in systolic HF during
past few years, however, there is lack of data in
Pakistani population regarding this important
indication. This study was therefore planned to
determine the efficacy of dapagliflozin in reducing
cardiovascular events and improving clinical
outcomes in patients with systolic heart failure in
Pakistani population. The results of the study will
be helpful in setting up the rationale for systolic

HF treatment regimen in our local population.

METHODS

Study Design & Setting

This randomized controlled study was conducted
at the department of Internal Medicine and
Cardiology, PAF hospital, Islamabad from
November 2022 to April 2024, over a period of
1.5 years. Approval for conducting the study was
obtained from ethical committee of the hospital
(MED-2021-258-18013).

Sample Size

The sample size was 735 per group. Total 1470
participants were included in this study.
Sampling Technique and Patient’s
Randomization

A total of 1470 systolic HF patients were enrolled
in the study using consecutive sampling.
Participants were equally randomized into Group
A and Group B through a computer-generated
randomization sheet.  Stratification  during
randomization was performed based on the
presence of type 2 diabetes (defined as HbA1C
levels =6.5%).

Inclusion Criteria

Patients aged = 18 years with systolic heart
failure, exhibiting symptoms of New York Heart
Association (NYHA) class I, lll, or IV, with left
ventricular ejection fraction (EF) =<40% and
elevated plasma pro-B-type natriuretic peptide
(pro-BNP) levels were included in this study.

Exclusion Criteria

Patients with Type 1 diabetes mellitus, an eGFR
< 30 ml/min/1.73 m2 and systolic blood pressure
< 95 mmHg were excluded. Additionally, patients
recently treated with SGLT2 inhibitors or reporting
intolerance to these medications were also
excluded from study population.

The purpose of study was explained, and written
consent was obtained from the patients.

Confounding Factors

Potential confounding factors, such as the
presence of type 2 diabetes, were managed
through stratification during randomization based
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on HbA1C levels =6.5%, ensuring balanced
distribution of participants with type 2 diabetes
across study groups.

Intervention and Follow-up Protocol

In Group-A, patients received once daily dose of
dapagliflozin 10 mg over a period of 1 year, while
the patients in Group-B received a matching
placebo. Dose of dapaglifiozin was allowed to
be reduced to 5 mg or temporarily discontinued
if there was decline in eGFR, hypotension or
volume depletion. The standard drug treatment
for HF was continued in these patients. Similarly,
patients with type 2 diabetes were continued with
their treatment, however doses were allowed to
be readjusted to avoid any risk of hypoglycemia.

First and second follow-up visits were arranged
at day 14 and 60 respectively in order to assess
volume status, renal functions or any other
adverse event after the start of treatment. Further
follow-up visits were advised at the completion
of 6 months and then last visit at 12 months of
treatment.

Outcome Measures

The primary outcome was set as worsening of
HF (assessed in form of unplanned hospital
consultation/hospitalization due to HF). The
secondary outcome was a change in the KCCQ
score where significant clinical change was
considered if = 5-point change was observed.
Data Analysis

Data analysis was conducted using SPSS
version 25. The mean and standard deviation
were calculated for quantitative variables,
while qualitative variables were presented as
frequencies and percentages. Chi-square tests
and independent t-tests were used to compare
outcomes between the two groups, with statistical
significance defined as p value < 0.05.

RESULTS

The mean age in our study was 64.81+7.98 years
with a range of 50 to 82 years. Male gender was
1088 (74%) while the number of female patients
was 382 (26%) in overall study population. Details
of demographics and clinical characteristics of
patients in Group A and Group B are shown in

Table-I.

The patients were continued on their existing
therapies for HF and diabetes as required. The
details of these medications are given in Table-Il.

The results show that worsening of HF was
significantly less in Group A compared to Group
B. Similarly, unplanned hospital visits due to HF
and hospitalization due to HF was significantly
less in Group A compared to Group B. The details
of primary and secondary outcomes are given in
Table-IIl.

DISCUSSION

The clinical data of our study showed that the
patients predominantly comprised NYHA class |l
patients (71.22%), followed by class Il (27.07%)
and class IV (1.7%). The diabetic population was
similarly distributed between Group-A (36.2%)
and Group-B (35.5%). Primary outcome of the
study i.e. the worsening of HF (assessed in form of
unplanned hospital consultation /hospitalization
due to HF) was reported in 19.05% patients
in Group-A while in 26% patients in Group-B
(p-value=0.001). There was statistically significant
difference between the two groups in unplanned
hospital visits (10.34% in Group-A Vs 14.1% in
Group-B, p-value=0.031) and hospitalization due
to HF (8.84% in Group A Vs 12.65% in Group B,
p-Value=0.032). In the secondary outcome, there
was a significant improvement in KCCQ score
in Group A compared to Group B (5.2+17.6 Vs
3.1+18.4 respectively, p-value=0.026).

The therapeutic potential of SGLT2 inhibitors in
the management of HF has been discussed in
various clinical studies. The two drugs in this
class, dapagliflozin and empagliflozin have
specifically given positive results in this regard.
Lopaschuk GD and Verma S explained the overall
mechanism through which the dapagliflozin may
benefits the CV system. It includes diuresis,
natriuresis, blood pressure lowering, sympathetic
nervous system suppression, minimizing the
inflammatory mediators and preventing the
cardiac remodeling.
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Demographics

Group-A (n=735)

Group-B (n=735)

Age (years) Mean+=SD 64.77+7.99 64.85+7.97
Male n (%) 551 (74.97) 537 (73.06)
Gender
Female n (%) 184 (25.03) 198 (26.94)
Il 518 (70.5) 529 (72)
NYHA Class n (%) I 206 (28) 192 (26.1)
\Y 11 (1.5) 14 (1.9)
Ischemic 404 (55) 394 (53.6)
Principal Cause of HF n (%) Non-Ischemic 271 (36.8) 278 (37.82)
Unknown 60 (8.2) 63 (8.6)
BMI Mean+SD 29.41+43 28.38+4.3
Heart Rate/Min Mean+SD 71.92+7.43 70.86x7.55
Systolic BP Mean+=SD (mmHg) 119.72+5.58 120.1+5.83
LVEF Mean=SD (%) 31.81+3.28 32.25+3.17
Pro-BNP Mean+SD (pg/mL) 1464.63+423.19 1504.53+547.62
eGFR Mean=SD mL/min/1.73m2 64.46+14.80 64.64+15.04
Hospitalization due to HF n (%) 338 (46) 357 (48.57)
Atrial Fibrillation n (%) 312 (42.45) 299 (40.7)
Diabetes n (%) 266 (36.2) 261 (35.5)
Table-l. Details of demographics and clinical characteristics. n=1470
Medication at the Time of enrolment G,: :l;gsA Gnrzl;g-sB
Diuretics n (%) 688 (93.6) 692 (94.12)
ACEI/ARB n (%) 631 (85.9) 609 (82.9)
Sacubitril-valsartan n (%) 86 (11.7) 68 (9.3)
B-blockers n (%) 705 (95.92) 697 (94.83)
Mineralocorticoid receptor antagonist n (%) 530 (72.11) 511 (69.52)
Digitalis n (%) 133 (18.1) 147 (20)
Biguanides n (%) 259 (35.24) 241 (32.8)
Sulfonylureas n (%) 147 (20) 158 (21.5)
DPP-4 I n (%) 114 (15.5) 108 (14.7)
GLP-1 receptor agonist n (%) 37 (0.5) 28 (0.38)
Insulin n (%) 183 (25) 193 (26.3)
Table-Il. Details of medication at time of enrolment n=1470
Out Comes ﬁ::l_;gsl')\ ?nr:l;gs? P-Value
Primary Outcomes
Worsening of heart failure n (%) 140 (19.05) 191 (26) 0.001
Unplanned hospital visit n (%) 76 (10.34) 103 (14.1) 0.031
Hospitalization due to HF n (%) 63 (8.84) 88 (12.65) 0.032
Secondary Outcome
Changes in KCCQ Mean=SD 5.2+17.6 3.1x18.4 0.026
Table-lll. Treatment outcomes in both the groups n=1470
1480 Professional Med J 2025;32(11):1477-1483.
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Dapagliflozin is presumed to work on cardiac
cell functions and overall cardiac physiology in
HF patients with reduced ejection fraction. The
result of all these natriuretic and diuretic effects
ultimately provides reduction in the preload.'®

SD Wiviott et al., studied the CV outcomes of
dapagliflozin in type Il diabetic patients with the
outcomes set as a composite of major adverse
CV events, CV mortality or hospitalization due
to HF. The results of this study concluded that in
type Il diabetics with high risk of atherosclerotic
CV disease, dapagliflozin lowers the risk of
CV mortality or hospitalization due to HF” JJV
McMurray et al., studied the effects of SGLT2
inhibitors in HF patients with reduced ejection
fraction irrespective of the presence of type Il
diabetes. In this comprehensive work on this topic,
4744 HF patients with EF < 40% received once
daily dose of dapagliflozin 10mg or a matching
placebo on top of their existing therapies. The
primary outcome ofthe study was setas worsening
of HF (composite of urgent visit or hospitalization
due to HF) and CV mortality. In 18 months follow
up, primary outcomes were significantly in the
favor of dapagliflozin group compared to placebo
(16.3% Vs 21.2% in Dapagliflozin Vs placebo,
p-value[]0.001). There was also improvement in
KCCQ scoreindapagliflozin group which indicates
the decrease in HF symptoms compared to
placebo. Benefits of dapagliflozin were reported
in patients irrespective of presence of diabetes.®
An analysis of a randomized trials published in
JAMA, discussed the effects of dapagliflozin on
worsening of HF and CV mortality in HF patients
with or without diabetes. The primary outcome
of the study was the composite of worsening of
HF or CV mortality. The results of this analysis in
patients given once daily dapagliflozin (10mg) in
addition to existing therapy, Dapagliflozin showed
significant reduction in the risk of worsening of
HF or CV mortality irrespective of presence of
diabetes.' A retrospective research work done in
Pakistan by Kamin M et al. assessed the effects
of dapagliflozin on blood pressure control, weight
control and safety, besides its ability of lowering
the blood sugar levels. The results showed that
in addition to blood glucose control, dapagliflozin
significantly lowered body weight, diastolic and

systolic blood pressure.?® Mahaffey KW studied
the efficacy of Canagliflozin, an SGLT2 inhibitor,
in reducing CV death, myocardial infarction,
stroke, and hospitalization due to HF in patients
with type 2 diabetes and high CV risk. The study
demonstrated consistent CV benefits across
primary/secondary prevention groups. It is
important that higher baseline CV risk yielded
greater absolute reductions, demonstrating broad
efficacy in at-risk populations.?' A comprehensive
review by Marilly E concluded that for 1000
individuals treated with SGLT2i over 3.5 years,
reduce deaths from 70 to 61, prevent nine Major
Adverse Cardiovascular Events (MACE), and
avoid 11 hospitalizations for HF.2?

The findings of our study align with previous
research, particularly the work discussed
above, demonstrating significant reductions in
worsening of HF and hospitalization due to HF
with dapagliflozin therapy, while also showing
consistent benefits in KCCQ scores across both
diabetic and non-diabetic populations.

We worked on limited parameters and only
selected outcomes, which are the major
limitations of this study. Future work taking more
baselines parameters and working on broader
range of outcomes will add up in this useful data
for HF patients.

CONCLUSION

In patients with systolic HF and reduced ejection
fraction, dapagliflozin demonstrated significant
benefits by reducing the risk of worsening of
HF and hospitalization due to HF. The therapy
improved HF symptoms, with benefits observed
regardless of diabetic status.
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