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LIST OF ABBREVIATIONS

Abbreviation or special 
term

Explanation

AE Adverse event

ATC Anatomical Therapeutic Chemical

BP Blood pressure

CDF Cumulative distribution function

CEA Clinical event adjudication

CKD-EPI Chronic kidney disease epidemiology collaboration eCuation

CMH Cochran-Mantel-HaensDel test

CV Cardiovascular

DAE Adverse events leading to discontinuation of investigational product

DKA Diabetic Ketoacidosis

DMC Data monitoring committee 

eCRF Electronic case report form

eGFR Estimated glomerular filtration rate

EQ- 5D-5L EuroQol five-dimensional five-level Cuestionnaire

FAS Full analysis set

HF Heart failure

HFpEF Heart Failure with Preserved Ejection Fraction

HR HaDard ratio

IP Investigational Product (dapaglifloDin or matching placebo)

ITT Intention to treat

IxRS Interactive Voice/Web Response System

KCCQ Kansas City Cardiomyopathy Questionnaire

KM Kaplan-Meier

LTFU Lost to follow-up

LVEF Left ventricular ejection fraction

MAR Missing at random

MedDRA Medical dictionary for regulatory activities

NYHA New York Heart Association

PACD Primary analysis censoring date

PGIS Patient global impression of severity

PT MedDRA preferred term

PTDV Premature treatment discontinuation visit 
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Abbreviation or special 
term

Explanation

AE Adverse event

ATC Anatomical Therapeutic Chemical

SAE Serious adverse event

SCV Study Closure Visit

SOC MedDRA system organ class

T2D Type 2 diabetes

TSS KCCQ total symptom score 

WoC Withdrawal of consent
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1 STUDY DETAILS

1.1 Study objectives
1.1.1 Primary objective

Primary objectiveG Endpoint/variableG

To determine whether dapaglifloDin is superior to 
placeboH when added to standard of careH in 
reducing the composite of CV death and HF events 
(hospitalisation for HF or urgent HF visit) in 
patients with HF and preserved systolic function.  

Time to the first occurrence of any of the 
components of this compositeG

1. CV death

2. Hospitalisation for HF

3. Urgent HF visit (e.g.H emergency
          department or outpatient visit)

1.1.2 Secondary objectives

Secondary objective: Endpoint/variable:

To determine whether dapaglifloDin is superior 
to placebo in reducing the total number of 
recurrent HF hospitalisations and CV death

Total number of (first and recurrent) 
hospitalisations for HF and CV death

To determine whether dapaglifloDin is superior 
to placebo in improving Patient Reported 
Outcomes measured by KCCQ

Change from baseline in the total 
symptom score (TSS) of the KCCQ at 8 
months

To determine whether dapaglifloDin is superior 
to placebo in reducing the proportion of 
patients with worsened NYHA class

Proportion of patients with worsened 
NYHA class from baseline to 8 months

To determine whether dapaglifloDin is superior 
to placebo in reducing all-cause mortality

Time to the occurrence of death from any 
cause

1.1.3 Safety objectives
Safety Objective: Outcome Measure :
To evaluate the safety and tolerability of 
dapaglifloDin compared to placebo in patients with 
HFpEF

� Serious adverse events (SAEs)

� Adverse events leading to treatment 
discontinuation (DAEs)

� AmputationsH adverse events (AEs)
leading to amputation and potential risk
factor AEs for amputations affecting lower 
limbs
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1.1.4 Exploratory objectives

Exploratory Objective: Endpoint/Variable:

To determine whether dapaglifloDin is superior 
to placebo in reducing all-cause hospitalisation

Time to the first occurrence of 
hospitalisation from any cause

To compare the effect of dapaglifloDin versus 
placebo on health status assessed by EuroQol 
five-dimensional five-level Cuestionnaire 
(EQ- 5D-5L) to support health economic 
analysis and health technology assessment

Changes in health status measured by 
EQ-5D-5L

To compare the effect of dapaglifloDin versus 
placebo on health status assessed by Patient 
global impression of severity (PGIS) 
Cuestionnaires

Changes in health status measured by 
PGIS

To determine whether dapaglifloDin compared 
with placebo will have an effect on systolic BP

Change in systolic BP from baseline 

To determine whether dapaglifloDin compared 
with placebo will have an effect on body 
weight

Change in body weight from baseline 

To determine whether dapaglifloDin compared 
with placebo will have an effect on eGFR

Change in eGFR from baseline

To explore whether dapaglifloDin compared to 
placebo improves KCCQ summary scoresH 
subscores of TSS (Symptom freCuency and 
symptom burden) and domains 

Change in Clinical summary scoreH TSS 
sub-scoresH Overall summary scoreH QoL 
score

To collect and store blood samples for future 
exploratory genetic research

Not applicable. Results will be reported
separately

1.2 Definitions
1.2.1 Primary analysis censoring date
The executive committee and AstraZeneca will monitor the accrual of endpoint events and 
when appropriate define the primary analysis censoring date (PACD) at which time at least 
the pre-defined target number of 844 events for the primary composite endpoint is expected to 
have occurred. The study sites will be instructed to plan for study closure visits to be 
performed after PACD.

Analyses of efficacy endpoint events will include events with onset on or prior to PACD. 
Event free patients who have not been prematurely censored due to incomplete information 
(see Section 3.1) will be censored at PACD. HF events and deaths with onset after PACD will 
also be adjudicated.
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1.2.2 Withdrawal of consent
Withdrawal of consent (WoC) should only occur if the patient has received appropriate 
information about options for modified study follow-up and does not agree to any kind of 
further assessment or follow-up. Information regarding vital status (dead or alive) at the end of 
the study will be collected from public sourcesH to be included in the analysis of death from 
any cause as a sole outcome and in patient disposition summaries. 

1.2.3 Discontinuation from study drug
Discontinuation from study drug does not mean discontinuation from study follow-up or 
WoC. Patients who discontinue from study drug should continue study visits according to plan 
until study closure. If the patient does not agree to this approachH modified follow-up 
capturing the essential information for the objectives of the study should be arranged. Data 
will be included in the ITT analyses irrespective of whether the event occurred before or 
following discontinuation of study drug. 

1.2.4 Vital Status
Known vital status at the end of the study will be defined when the patient is dead or has date 
last know alive on or after the PACD.

For patients who have withdrawn consentH the investigator will attempt to collect vital status 
from publicly available sources at study closure in compliance with local privacy 
laws/practices.

1.2.5 Lost to follow-up
The term lost to follow-up (LTFU) will be limited to patients with unknown vital status at the 
end of the study as defined in section 1.2.4. Other measures will be used to describe 
completeness of follow-up of the primary endpoint (section 4.1.5)

1.3 Study design
This is an internationalH multicentreH parallel-groupH event-drivenH randomisedH double-blindH 
placebo-controlled study in patients with heart failure with preserved ejection fraction 
(HFpEF)H evaluating the effect of dapaglifloDin 10 mg versus placeboH given once daily in 
addition to background regional standard of care therapyH including treatments to control co-
morbiditiesH in reducing the composite of CV death or heart failure events.

HFpEF is defined for the purposes of this study as left ventricular ejection fraction (LVEF)  
F40I and evidence of structural heart disease. Adult patients with HFpEFH aged J40 years 
and with NYHA class II-IV will be randomised in a 1G1 ratio to receive either dapaglifloDin 
10 mg or placebo once daily. A proportion of patientsH here denoted as the subacute groupH 
will be randomised during hospitalisation for heart failure or within 21 days of discharge from 
hospitalisation for heart failure.
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It is estimated that approximately 8000 patients at approximately 400-500 sites in 20-25 
countries will be enrolled to reach the target of approximately 4700 randomised patients. 

In this event driven trialH study closure procedures will be initiated when the predetermined 
number of primary endpoints are predicted to have occurred (nK844)H i.e. the PACD (section 
1.2.1 and Figure 1). Patients should be scheduled for a Study Closure Visit (SCV) within 
6 weeks of the PACD. The anticipated total study duration is approximately 33 months 
dependent on randomisation rate and event rate. The number of patients randomisedH the study 
durationH or bothH may be changed if the randomisation rate or the event rate is different than 
anticipated. 

Figure 1 Study design

1.3.1 Randomisation
Patients will be randomised 1G1 to either dapaglifloDin 10 mg or placebo once daily. The 
treatment allocation in this study will be double-blind. Randomisation will be stratified by 
Type 2 diabetes (T2D) status at randomisation (2 levelsG with T2DL without T2D). For the 
purpose of stratificationH T2D is defined as established diagnosis of T2D or HbA1c J 6.5I 
(48 mmol/mol) at enrolment (visit 1L single measure) central laboratory test.

Randomisation will be performed in balanced blocks of fixed siDe. The randomisation codes 
will be computer generated and loaded into the IxRS (Interactive Voice/Web Response 
System) database.

The number of randomised patients with T2D will be monitored in order to ensure a minimum 
of 30I patients in each group of patients with and without T2D. Randomisation may be 
capped (i.e.H no more patients can be randomised in a specific sub-population) if the pre-
determined limit is reached.
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Randomisation of patients based on geographic region will be monitored to ensure global 
representation. LVEF valueH NYHA classH subacute/non-subacute groupH and atrial fibrillation 
status at visit 1 may be capped in IxRS to avoid over- or under-representation of these patient 
subgroups.

1.4 Number of subjects
The primary objective of the study is to determine the superiority of dapaglifloDin versus 
placebo added to standard of care in reducing the composite of CV death and heart failure 
events (hospitalisation for HF or urgent HF visit). Assuming a true haDard ratio (HR) of 0.80 
between dapaglifloDin and placeboH using a two-sided alpha of 5IH 844 primary endpoint 
events will provide a statistical power of 90I for the test of the primary composite endpoint. 
This is based on an overall 1G1 allocation between dapaglifloDin and placebo.

The HR was chosen as a conservative assumption based on the observed HR 0.72 (95I 
confidence interval 0.50-1.04) for the composite of HF hospitalisation and CV death in 
patients with HF at baseline in the EMPA-REG OUTCOME trial (Fitchett et al 2016) and HR 
0.61 (0.46-0.80) for patients with history of HF in the CANVAS program (RMdholm et al 
2018) considering that these were post-hoc analyses in subgroups with limited documentation 
of baseline HF diagnosisH not characterised by ejection fraction. 

The event rate assumptions are based on sub analyses of the TOPCAT and I-PRESERVE 
studies by geographic regionH NT-proBNP levelsH prior hospitalisation for HFH and T2D status 
(Pfeffer et al 2015H Kristensen et al 2015 Kristensen et al 2017). The sample siDe calculation 
builds on the assumption of an annual event rate of 9I in the placebo group for the majority 
of prevalent HFpEF patientsH importantly all with NT-proBNP J300 pg/ml by inclusion 
criterion. AdditionallyH a subgroup of patients due to be discharged or recently discharged 
from a HF hospitalisation (here denoted NsubacuteO patients) with a higher event rate is 
planned to be included. Assuming 20I of patients from the subacute category with an annual 
event rate of 24I during the first year and 9I thereafter for the remainder of the studyH 
(corresponding to an annualised rate of approximately 17I for sub-acute patients)H 
approximately 4700 patients are estimated to provide the reCuired number of 844 patients with 
a primary event during an anticipated recruitment period of 18 months and a minimal follow-
up period of 15 months (total study duration 33 monthsH average follow-up 24 months). The 
study is event driven and the number of patients or duration may change if the event rate is 
lower or higher than anticipated.

In additionH the expected number of patients who will be lost to follow-up is expected to be 
smallL henceH these are not considered in the determination of the sample siDe.
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2 ANALYSIS SETS

2.1 Definition of analysis sets
2.1.1 Full analysis set
All patients who have been randomised to study treatment will be included in the full analysis 
set (FAS) irrespective of their protocol adherence and continued participation in the study. 
Patients will be analysed according to their randomised IP assignmentH irrespective of the 
treatment actually received. The FAS will be considered the primary analysis set for the 
intention to treat (ITT) analysis of primary and secondary variables and for the exploratory 
efficacy variables.

2.1.2 Safety analysis set
All randomised patients who received at least 1 dose of randomised treatment will be included 
in the safety analysis set. Patients will be analysed according to the treatment actually 
received. For any patients given incorrect treatmentH ie randomised to one of the treatment 
groupsH but actually given the other treatmentH the treatment group will be allocated as 
followsG Patients who got both incorrect and correct treatment will be analysed according to 
their randomised treatment. Patients who got only the incorrect treatment will be analysed 
according to that treatment.

The Safety analysis set will be considered the primary analysis set for all safety variables.

2.2 Violations and deviations
The important protocol deviations listed below will be summarised by randomised treatment 
group

� Patients who were randomised but did not meet inclusion and exclusion criteria

� Patients who received the wrong study treatment at any time during the study.

� Patients who received prohibited concomitant medicationH which for this study is 
limited to open label SGLT2 inhibitors taken in combination with IP.

As the primary analysis is ITT analysisH protocol deviation will not imply exclusion from the 
primary analysis.

3 PRIMARY AND SECONDARY VARIABLES

Deaths and potential HF events will be adjudicated by an independent clinical event 
adjudication (CEA) committee. The CEA committee members will not have access to the 
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treatment codes for any patient. The CEA procedures and event definitions will be described 
in the CEA charter according to the CDISC definitions (Hicks et al 2018).

Only HF hospitalisations and urgent HF visits confirmed by the CEA will be used in the 
analysis of the primary and secondary endpoints and their components. 

The primary analyses of the endpoints concerning CV deathsH either as a component of a 
composite or on its ownH will include deaths adjudicated as CV cause. Deaths adjudicated as 
Ncause undeterminedO will be considered as non-CV deaths in these analyses. 

Adjudicated events occurring from randomisation until WoC or PACD will be included in the 
analysis of primary and first secondary endpoint. The analysis of all-cause death as a sole 
outcome will in addition include any deaths (not adjudicated) after WoCH but on or before 
PACD.

3.1 Primary variable
The primary efficacy variable is time from randomisation to the first occurrence of any event 
in the composite of CV deathH hospitalisation for HF or an urgent HF visit.

Patients who did not have an adjudicated primary endpoint event on or prior to PACD will be 
censored at the earliest of date of WoC or non-CV death when applicableH and otherwise at the
date of the last clinical event assessment or the PACDH whichever occurs first. It is expected 
that patients alive and under study follow-up will have a clinical event assessment at their 
SCV after PACD. Last clinical event assessment is defined as the last date when the event 
assessment Cuestion for a potential heart failure event was completed on the eCRF event 
assessment page. 

In analysis of the individual components hospitalisation for HF and urgent HF visitH to 
examine their contribution to the composite endpointH date of death from any cause will be an 
additional point of censoring.

For analysis of time to first eventH data will be expressed as two variablesG

� A binary variable indicating whether the event in Cuestion occurredH or the patient was 
censored.

� An integer variable for the number of days from randomisation to the first occurrence 
of an event (start date of the event P randomisation date Q 1)H or for event free patientsH 
from randomisation to censoring (censoring date P randomisation date Q 1).

3.2 Secondary variables
The secondary endpoints are included in a hierarchical testing seCuence following the primary 
endpoint as described in section 4.1.3.
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3.2.1 Total number of (first and recurrent) hospitalisations for HF and CV 
death

The first secondary endpoint is the total number of first and recurrent hospitalisations for HF 
and CV deathH not including urgent HF visit.

For the analysis of recurrent heart failure hospitalisation and CV deathH the data will be 
expressed in counting process style for input to the analysis as described in Section
4.2.4.14.2.4 H as follows. The time from randomisation to end of follow-up/censoring will be 
split into one or more interval with variables for start of intervalH end of interval and a variable 
indicating if an event occurred at the end of each respective intervalH or if the patient was 
censored.

Patients who did not have the endpoint will be censored by the same rule as for the primary 
endpoint.

3.2.2 Change from baseline at 8 months in the KCCQ total symptom score
The efficacy variable is the change from baseline at 8 months of the Kansas City 
Cardiomyopathy Questionnaire (KCCQ) total symptom score (TSS). 

The KCCQ is a self-administered disease specific instrument for patients with HF (Green et al 
2000H Spertus et al 2005). The KCCQ consists of 23 items measuring HF-related symptomsH 
physical limitationsH social limitationsH self-efficacyH and health-related Cuality of life. The 
TSS incorporates the symptom burden and symptom freCuency domains into a single score. 
Scores are transformed to a range of 0-100. Higher scores represent better outcomes.

Baseline is defined as the value at randomisation visit (visit 2). Change from baseline at each 
post-baseline analysis time point will be calculated as the value at the corresponding post-
baseline analysis time point minus the baseline value. The KCCQ is assessed by the patient at 
randomisationH at the visits targeted 1H 4 and 8 months following randomisation and at 
premature treatment discontinuation visit (PTDV) and SCV. By the ITT principleH the analysis 
will include all data irrespective of whether the patient has discontinued study drug.

In order to account for patients who die prior to the 8-month assessment and to accommodate 
non-normal distribution of KCCQ scoresH a composite rank-based endpoint will be used. The 
values of change from baseline to 8 months in TSS of patients who survive to 8 months will 
be converted to ranks (across both treatment groups combined) with lower ranks attributed to 
worse outcomes (i.e.H lower ranks corresponding to negative or smaller values of change from 
baseline). Patients who die prior to the 8-month assessment will be assigned the worst rankH 
i.e.H worse than any patient surviving to 8 months. All patients deceased prior to the 8-month 
assessment will be assigned the same worst rank regardless of the relative timing of their 
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deaths. This is done to reduce the impact of treatment differences in time to CV death on the 
assessment of this KCCQ secondary endpoint.  

3.2.3 Proportion of patients with worsened NYHA class at 8 months
The efficacy variable is the proportion of patients with worsened NYHA class from baseline 
to 8 months. 

The NYHA classification will be evaluated by the investigator and collected in eCRF at 
enrolment and randomisation visitsH at 1H 4 and 8 months visitsH at PTDV and SCV.  Baseline 
is defined as the value at randomisation (visit 2). The analysis will include all data irrespective 
of whether the patient has discontinued study drug.

For the primary analysis the data will be dichotomised into patients with worsened NYHA 
class at 8 months (the NYHA class is higher than baseline)H including patients who died due to 
any cause prior to 8 monthsH versus other patients with improved or unchanged class 
compared to baseline.

3.2.4 Death from any cause
The efficacy variable is time to from randomisation to death from any cause. All deaths on or 
prior to PACDH including any deaths after WoCH will be included. Patients who are alive will 
be censored at the earliest of date last known alive and PACD.

3.3 Safety variables
The safety and tolerability of dapaglifloDin in patients with HFpEF will be evaluated from 
serious adverse events (SAEs)H adverse events leading discontinuation of IP (DAEs)H adverse 
events(AE) leading to amputation and AEs reflecting potential risk factors for lower limb
amputations (Rpreceding eventsS).

In addition to amputationH non-serious and serious events potentially placing the patient at risk 
for a lower limb amputationH in this document denoted Rpreceding eventsSH should also be 
recorded in the eCRF as AE/SAEH whether or not an amputation has taken place. Preceding 
events will be defined for analysis by a predefined list of preferred terms. Additional 
information about amputations with underlying conditions and preceding events will be 
collected on dedicated eCRF pages.

SAEs will be collected from time of informed consent until and including the patentOs last 
visit. Non-serious AEs will be collected from randomisation until and including the patientOs 
last visit. Collection of non-serious AEs is limited to AE leading to amputationH preceding 
eventsH AEs leading to a potential endpointH DAEs and AEs which are the reason for 
interruption of study drug.
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Efficacy endpoints (deaths and potential HF events) will be adjudicated. These events will be 
recorded as SAEs in the databaseH but will not be reported as SAEs to health authorities to 
avoid unnecessary unblinding. HoweverH if it is determined by the CEA committee that a 
potential endpoint does not meet the endpoint criteriaH the event will be reported to AZ patient 
safety data entry site and if applicable to the health authorities.

For SAEs or DAEs reported by the Investigator as Diabetic Ketoacidosis (DKA) additional 
information will be recorded on specific eCRF pages in addition to the AE/SAE form.

For myocardial infarctionsH unstable angina and stroke additional information will be recorded 
on specific eCRF pages in addition to the AE/SAE form.

3.4 Laboratory values and vital signs
Blood samples will be taken for central laboratory assessment of creatinine and calculation of 
eGFR at enrolment visitH at the visits targeted 1H 4 months and 12 months following 
randomisationH then annually and at PTDV and SCV. eGFR  will be calculated (in 
mL/min/1.73 m2) using the CKD-EPI formula (Levey at al 2009). 

Central laboratory assessment of NT-proBNP and HbA1c will be taken at visit 1.

Systolic blood pressure (SBP)H diastolic blood pressure (DBP) and pulse rate will be measured 
at visit 1H visit 2H at 1 and 12 months visitH then annually and at PTDV and SCV.

Weight will be measured at visit 1H at the 12 months visitH then annually and at PTDV and 
SCV.

3.4.1 Baseline laboratory values and vital signs
In principle baseline will be defined as the last value on or prior to date of first dose of 
randomised study drugH or for patients who did not receive treatmentH the last value on or prior 
to date of randomisation. Except for cases of rescreening this will be visit 1 measurement of 
weightH NT-proBNPH eGFR and HbA1cH and visit 2 measurement of SBPH DBP and pulse rate.

4 ANALYSIS METHODS

4.1 General principles
No multiplicity adjustment will be made to confidence intervals as they will be interpreted 
descriptively and used as a measure of precision. All p-values will be unadjusted. P-values for 
variables not included in the confirmatory testing seCuenceH or following a non-significant test 
in the seCuence will be regarded as nominal.

Primary and secondary analyses of HF events and death include adjudicated events occurring 
on or prior to PACD.  
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Stratification of analyses for T2D status will be performed using the stratification values as 
entered in IxRS to determine the randomisation assignment. 

Incomplete dates
If only the year part of a date is available (YY)H then the date will be set to YY0701. If only 
the year and month is available (YYMM)H then the date will be set to YYMM15. Additional 
imputation rules will be defined as appropriate to ensure that egH dates will not be imputed as 
prior to randomisationH after death or start date after end date.

Study drug compliance
The percentage of study drug compliance for the overall treatment period will be derived for 
each patient based on pill counts as the number of pills taken (dispensed P returned)H relative 
to the expected number of pills taken. The expected number of pills taken is defined as 
1T(date of last dose P date of first dose Q1)H excluding days of interruption.

Study drug compliance will be presented descriptivelyH including meanH medianH Cuartiles and 
5I and 95I percentiles.

4.1.1 Estimand for primary and secondary outcomes

The primary and secondary event based objectives will be evaluated under the treatment 
policy estimand including differences in outcomes over the entire study period until PACD to 
reflect the effect of the initially assigned randomised study drugH irrespective of exposure to 
study drugH concomitant treatment as well as subseCuent treatment after discontinuation of 
study drug. The analysis will be performed for the full analysis set including all events that 
occurred on or prior to PACDH including events following premature discontinuation of study 
drug. The time-to-first event analysis by Cox proportional haDards regression and the analysis 
of recurrent events (Section 4.2.4) assume that missing data is at random.

4.1.2 Hypotheses
To control the overall type I error rate at 5I two-sidedH the significance level will be adjusted 
for interim analysis of efficacy performed by the DMC (Section 5) using the Haybittle-Peto 
function implemented in the software East (Copyright U Cytel Inc) .  For one planned interim 
analysis including 67I of the target number of primary endpointsH the significance level will 
be 4.980I. The following null hypothesis will be tested for the primary endpoint

H0G HR VdapaglifloDinGplaceboW K1

versus the alternative hypothesis

H1G HR VdapaglifloDinGplaceboW X1
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The secondary endpoints included in confirmatory statistical testing using a closed testing 
procedure (section 4.1.3) will be based on similar two-sided alternative hypotheses for the 
respective treatment difference.

4.1.3 Confirmatory testing procedure
A closed testing procedure including a pre-specified hierarchical ordering of the primary and 
secondary endpoints will be utilised. The Type I error will be controlled at an overall two-
sided 5I level for multiplicity across primary and secondary endpoints and in consideration 
of the planned interim analysis.  With one interim analysis at 67I of events the two-sided 
significance level in final analysisH YH will be 4.980I. Statistical significance will be assessed 
in the pre-specified order of the endpoints as specified in section 1.1.1 and section 1.1.2 . If 
the primary endpoint is significant at level YH then the first secondary endpointH recurrent HF 
hospitalisations and CV deathH will be tested at level Y. If the first secondary endpoint is 
significantH then the Y will be split between KCCQ total symptom score and NYHA class. If 
one of them is significant at level Y/2H then the other can be tested at level Y. If both KCCQ 
and NYHA class reach statistical significanceH then all-cause mortality will be tested at 
significance level Y.

If the study is stopped in the efficacy interim analysis (section 5)H testing of secondary 
endpoints will be performed with the same testing procedure as described in this section above 
with a two-sided YK 0.002.

4.1.4 Presentation of time-to-event analyses
In generalH summary tables of time-to-event analyses will include the number and percent of 
patients with event per treatment groupH event rateH haDard ratio with 95I confidence interval 
and p-value. The event rate will be derived as the number of patients with event divided by the 
total duration of follow-up across all patients in the given group.

Kaplan-Meier (KM) estimates of the cumulative proportion of patients with events will be 
calculated and plotted per treatment groupH with the number of patients at risk indicated below 
the plot at specific time points. The KM plots will be presented for all time to event analysesH 
including the individual components of the composite endpoints.

4.1.5 Vital status and follow-up of endpoints
Potential HF endpoints and deaths will be collected and adjudicated from randomisation 
throughout the study until and including the patientOs last visit. The investigator will attempt 
to collect vital status (dead or alive) at the end of the study for all patientsH including vital 
status from publicly available sources for patients who have withdrawn consentH in 
compliance with local privacy laws/practices.
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Known vital status at the end of the study will be defined when the patient is dead or has date 
last know alive on or after the PACD. In patient disposition the number of patients who are 
deadH alive or with unknown vital status will be reported separately for patients who did/did 
not withdraw consent. The term lost to follow-up (LTFU) will be limited to only patients with 
unknown vital status.

Follow-up of the primary endpoint will be defined in terms of completion of the event 
assessment Cuestion for a potential HF event as described for censoring in section 3.1. ThusH a 
patient that is not LTFUH ie with known vital statusH may have incomplete follow-up of 
endpoints.

Complete follow up of the primary endpoint will be defined when the patient had a primary 
endpoint eventH died from non-CV death or had complete event assessment on or after the 
PACD (ieH the patient was not censored du to incomplete follow-up of endpoints).

In addition to the number and percent of patients with complete follow-upH the proportion of 
total patient time with complete follow-up will be reported per treatment group.
Patient time with complete follow-up will be defined as time from randomisation until the 
earliest of first primary endpoint eventH deathH WoCH censoring where last complete event 
assessment is prior to PACD or PACD. The denominatorH representing maximum complete 
follow-upH will be the time to first primary endpoint eventH death or PACD.

4.2 Analysis methods
4.2.1 Demographics and baseline characteristics
Demographic and baseline characteristicsH including medical historyH will be summariDedH 
using freCuency distributions and summary statistics based on the FASH for each treatment 
group as well as for all patients combined.  No statistical test will be performed for 
comparison of any baseline measurement among treatment groups. 

4.2.2 Concomitant and baseline medication
Baseline medication is defined as medication with at least one dose taken before date of 
randomisation and with no stop date before date of randomisation. 

Concomitant medication is defined as medications taken post randomisationH irrespective of 
study drug.

The freCuency of baseline and concomitant medication will be presented for the FAS per ATC 
class and treatment group. Summaries of prohibited medicationH in this study limited to 
SGLT2 inhibitor taken while on IPH will be presented.
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4.2.3 Analysis of the primary efficacy variable
The primary variable is the time to first event included in the primary composite endpoint.  
The primary analysis will be based on the ITT principle using the FASH including events with 
onset on or prior to PACDH adjudicated and confirmed by the CEA committee.

In the analysis of the primary composite endpointH treatments (dapaglifloDin versus placebo) 
will be compared using a Cox proportional haDards model with a factor for treatment groupH 
stratified by T2D status at randomisation.  The analysis will use WoCH non-CV deathH last 
clinical event assessment and PACD for censoring of patients without any primary event as 
described in Section 3.1.  The Efron method for ties and p-value based on the score statistic 
will be used. Event ratesH p-valueH HRH and 95I confidence interval will be reported.  

The contribution of each component of the primary composite endpoint to the overall 
treatment effect will be examined.  In the analysis of the componentsH all first event of the 
given type will be included irrespective of any preceding non-fatal composite event of a 
different type. ConseCuentlyH the sum of the number of patients with individual events in the 
component analysis will be larger than the number of patients with a composite outcome. 
Methods similar to those described for the primary analysis will be used to separately analyDe 
the time from randomisation to the first occurrence of each component of the primary 
composite endpoint. 

Kaplan-Meier estimates of the cumulative proportion of patients with event will be calculated 
and plottedH for the composite endpoint and for the individual components.

4.2.3.1 Subgroup analysis of the primary endpoint
Exploratory subgroup analyses of the primary composite endpoint will be performed for the 
characteristics listed in Table 1. Cox proportional haDard model stratified for T2D with factors 
for treatment groupH the subgroup variable and the interaction between treatment and subgroup 
will be used to examine treatment effects within relevant subgroups separately.  In addition to 
the number and percent of patients with eventH event rate estimateH HR with 95I confidence 
interval and p-value for each subgroupH the interaction p-value will be presented. HRs with 
confidence interval will be presented in a forest plotH also including the event rate and 
interaction p-value. The p-values for the subgroup analyses and interaction will not be 
adjusted for multiple comparisons as the tests are exploratory and will be interpreted 
descriptively.  

Table 1 Characteristics and categories for sub group analysis of the primary endpoint
Characteristic Categories

Age (years) EK medianH F median
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Sex MaleH female

Race WhiteH Black or AfricanH AsianH Other

Geographic region Asia (ChinaH ZapanH TaiwanH Vietnam)
Europe and Saudi Arabia (BelgiumH
             BulgariaH CDech RepublicH
              FranceH HungaryH NetherlandsH
              PolandH RomaniaH RussiaH 
                 Saudi ArabiaH Spain )
North America (CanadaH US)
Latin America (ArgentinaH BraDilH 
               MexicoH  Peru)

NYHA class at enrolment IIH III/IV

LVEF at enrollment (I) 41-49H J50

NT-proBNP at enrollment (pg/ml) EK medianH F median

Randomised during hospitalisation for HF or 
within 21 days of discharge.

YesH No

eGFR at enrolment  (ml/min/1.73m2 ) E60H J60

BMI at enrolment  (kg/m2) E30H J30

Type 2 diabetes at enrolmentT YesH No

Systolic blood pressure at randomisation EK medianH F median

Atrial fibrillation or flutter at enrolment 
ECG

YesH No

T The subgroup analysis by T2D status will be based on eCRF medical history record and exclude T2D as a 
stratification factor from the model.

The subgroup analyses will be repeated for the CV death component of the primary composite 
endpoint.
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4.2.3.2 Sensitivity analysis of the primary endpoint

Undetermined cause of death
A sensitivity analysis of the primary analysis where deaths adjudicated as NundeterminedO 
cause are considered as CV deaths and included as endpoint events will be performed.

Missing data and informative censoring
The time-to-event analysis using the Cox regression depends on the assumption of non-
informative or ignorable censoringH corresponding to the missing-at-random assumption.  The 
missing data in this context are patients who are prematurely censored due to WoCH LTFU or 
otherwise incomplete follow-up of endpoints. The amount of missing data will be described 
egH in terms of the number of patients and patient time with incomplete follow-up as described 
in Section 4.1.5.

Patient retention and follow-up are at the forefront of study planning and conductH and the 
amount of incomplete follow-up is expected to be small.  To assess the impact of missing data 
and the robustness of the results with regard to the assumption of non-informative censoringH 
sensitivity analysis will be planned based on the evaluation of the missing follow-up and 
discussed in relation to the observed efficacy signal.  This may include analysis where 
scenarios in terms of increased risk in censored patients are explored to identify a Ntipping 
pointO where statistical significance would be lost.

4.2.4 Analysis of the secondary efficacy variables

4.2.4.1 Analysis of recurrent HF events and CV death
The composite outcome of recurrent HF hospitaliDations andr CV death will be analysed by 
the semi-parametric proportional rates model (Lin et al 2000L known as the LWYY method) to 
test the treatment effect and to Cuantify the treatment difference in terms of the rate ratio with 
95I confidence interval and p-value.

In additionH the two components in the composite endpoint (total HF hospitaliDations and CV 
death) will be analysed separately to Cuantify the respective treatment effects and check the 
consistency between the composite and the components.  For the analysis of total HF 
hospitaliDations componentH occurrence of CV death can be regarded as semi-competing risk 
(informative censoring) and may introduce a bias in the treatment effect estimate for HF 
hospitaliDations (dilution of effect siDe if the drug has a positive effect on both components). 
To address this concern and to account for the correlation between the two componentsH the 
joint modelling (frailty model) approach (Rogers et al 2016) will be used for the component 
analyses. Non-parametric estimates of HF hospitaliDation rates over time allowing for death as 
terminal event will be provided as well (Ghosh and Lin 2000).
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4.2.4.2 Analysis of change from baseline to 8 months in the KCCQ total symptom 
score

Hypothesis testing
The composite rank-based endpoint representing the patientsO vital status at 8 months and the 
change from baseline to 8 months in TSS in surviving patientsH as defined in Section 3.2.2H 
will be analysed using the rank ANCOVA method (Stokes et al 2012) to test the null 
hypothesis of no differences in the distributions of ranked outcomes between the two 
treatment groups. Analysis will be stratified by T2D status at randomisationH and adjusted for 
the baseline TSS value as follows. 

First the change from baseline to 8 months in TSS and vital status at 8 monthsH as well as 
values of the baseline TSS covariate will be transformed to standardiDed ranks within each 
T2D randomiDation stratumH using fractional ranks and mean method for ties. Ranking for the 
composite endpoint will be done so that patients who died prior to the 8-month assessment are 
assigned the worst ranks within each stratum. This will be implemented by assigning a 
temporary value of -101 to subjects who died prior to 8-month assessment before deriving 
fractional ranks. ThenH separate regression models will be fit to the ranked data for each 
randomiDation stratum using a regression model for the ranked composite variable as 
dependent variableH adjusting for the ranked baseline covariate. Residuals from this regression 
model will be captured for further testing of differences between treatment groups. The 
Cochran-Mantel-HaensDel (CMH) testH stratified for the T2D status at randomiDationH using 
the values of the residuals as scores will be used to compare treatment groups. 

The p-value from the CMH test of treatment effect at 8 months will be the used for the 
confirmatory testing of the secondary endpoint in the multiple testing procedure described in 
section 4.1.3.

Estimation of treatment effect

Win ratioG
For a summary statistic that uses the same ranking as that used in the hypothesis testH but has a 
clinical interpretationH the win ratio (WR) and the corresponding 95I confidence interval 
(Wang and Pocock 2016)  will be reported. It is noted that the WR differs from the statistic 
used for hypothesis testingH so that exact consistency is not expected as between these two 
analysesH e.g. on rare occasionsH the confidence interval for WR could exclude unity while the 
pre-planned hypothesis test could be non-significantH or the hypothesis test could be 
significant with the confidence interval for WR including unity. Formal inference for the 
superiority of the treatment over control will be made only from the preplanned hypothesis 
test.

The win ratio represents the odds of having a more favourable outcome versus a less 
favourable outcome when assigned to the dapaglifloDin 10 mg treatment group as opposed to 
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placebo.  More specificallyH each patient in the dapaglifloDin group is compared with each 
patient in the placebo group and each pair is labelled as RwinnerSH RloserSH or RtieSH depending 
on whether the patient on dapaglifloDin has a more favourableH less favourableH or the same 
outcomeH respectivelyH with respect to the composite ranked endpoint compared to the patient 
on placebo. Win ratio is defined as the ratio of the number of RwinnerS pairs to the number of 
RlooserS pairs for the dapaglifloDin arm. If the estimated win ratio is greater than 1 then the 
treatment effect is in favour of dapaglifloDin.

The win ratio statistic adjusted for the randomiDation stratification factor and baseline TSS 
will be obtained using the methodology in (Kawaguchi  et al 2011)  for the stratified Mann-
Whitney estimators for the comparison of two treatments with randomiDation based 
covariance adjustment. The win ratio statistic will be calculated as Mann-Whitney oddsH i.e.H 
WRKMW[((1-MW) )H where MW is the adjusted Mann-Whitney estimate. The 95I 
confidence interval for the win ratio will be obtained as

exp{ln(��) ± 1.96 ∗ ��(ln(��))}

where the standard error of the logarithm of WR is obtained as

��(ln(��)) = ��(��) (�� ∗ (1 −��))⁄

and the ��(��) is the standard error of the adjusted Mann-Whitney estimate. The adjusted 
Mann-Whitney estimates and its standard error will be obtained using the RsanonS package in 
R (Kawaguchi and Koch 2015).  

Responder analysisG

Number and percentage of patients in each treatment group will be summariDed across the 
following categoriesG   

5 point improvement from baseline to 8 months in TSS vs no significant improvementG
- Change from baseline in TSS J 5 pointsH vs
- Death prior to the 8 months assessment or change from baseline in TSS E 5 points. 

5 point deterioration from baseline to 8 months in TSS vs no significant deteriorationG
- Death prior to the 8 months assessment or change from baseline in TSS \ -5 pointsH vs
- Change from baseline to 8 months in TSS F -5 points.

Cumulative distribution function (CDF) plots will be presented by treatment group to 
summariDe the distribution of change from baseline to 8 months in TSS valuesH where patients 
who die prior to the 8-month assessment will be represented with the value of -101 (a value 
below the worst possible change from baseline).
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Handling of missing data

The number of patients with missing vital status at 8 months is expected to be negligible. If 
some patients are LTFU or patients who withdrew consent have unknown vital statusH the 
main analysis will be done with these patients assigned the worst ranks (same as deaths).

In the context of analysing the composite ranked endpoint as described aboveH missing data 
may arise when patients miss the 8-month KCCQ assessment while remaining in the study 
during the 8-month assessment windowH or when patients withdraw consent from the study 
prior to 8 months. If a patient is known to have died prior to the 8-month assessmentH the 
patient is considered to have a non-missing composite outcome and will be handled as 
described above (assigned the worst rank). OtherwiseH patients who are alive at 8 months and 
have missing baseline or 8-month KCCQ assessments will have their missing TSS imputed 
using the multiple imputation (MI) methodology as follows.

Missing TSS values at baseline or at 8 months will be imputed under the Missing at Random 
(MAR) assumption. The imputation will be done using a predictive mean matching multiple 
imputation model and a method of Fully Conditional Specification as implemented in the SAS 
Procedure MI (FCS statement). The predictive mean matching method ensures that the 
imputed values remain in the permissible range of the TSS values. The imputation model will 
include the treatment groupH T2D randomiDation stratumH TSS at baselineH month 1H 4H and 8H 
and three auxiliary binary variables representing occurrences of any HF events in the intervals 
from randomiDation to 1 monthH from 1 to 4 monthsH and from 4 to 8 monthsH respectively. 
Occurrences of HF events will be determined based on the investigator-reported potential HF 
events. Auxiliary variables related to HF events are included in the imputation model to 
improve the imputation accuracyH because the occurrence of HF events is associated with 
Cuality of life assessed by KCCQ.

The number of closest observations used to sample an imputed value by the predictive mean 
matching method will be 5 (SAS default setting).

Each imputed dataset will be analysed using the methods described in the RHypothesis 
testingS and REstimation of treatment effectS sub-sections above. The results from multiple 
imputed datasets will be combined using RubinOs rule as implemented in the SAS Procedure 
MIANALYZE.

� In the analysis of rank ANCOVAH the CMH tests statistic used for the hypothesis test 
has a chi-sCuare distribution. In order to apply RubinOs combination ruleH which 
assumes approximate normal distribution of the statistics being combinedH a 
normaliDing Wilson-Hilferty transformation will be applied to the CMH test statistics 
from each imputed dataset (Ratitch et al 2013). The standardiDed transformed statistic 
will be computed as followsG
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where �$%(�)is the CMH statistic from the mth imputed dataset and &' is the number 
of degrees of freedom associated with the statistic (in this case eCual 1). The 
transformed statistics are approximately normally distributed with mean of 0 and 
variance of 1 and can be combined using RubinOs rule.

� For the estimation of the win ratioH a combined Mann-Whitney estimate (��) and its 
standard error (��(��)) will first be obtained by applying RubinOs rule to the 
corresponding estimates from multiple imputed datasets. Then the win ratio and its 
95I confidence interval will be obtained based on the combined Mann-Whitney 
estimate and its standard error as previously described. 

� For the summaries of number and percentage of subjects in the categories of 
significant improvement and deterioration from baseline as well as CDF plotsH as 
discussed in the REstimation of treatment effectS sub-section aboveH the average 
number and percent of subjects in each category across all multiple imputed datasets 
will be reported.

Supportive analyses and sensitivity analyses

The number and percent of patients who die prior to the 8-month assessment will be 
summariDed by treatment group.

Descriptive statistics of scores and change from baseline at 1H4H and 8 months and SVC will be 
presented for total symptom scoreH overall summary scoreH clinical summary score and 
domains (Physical limitationH symptom stabilityH symptom freCuencyH symptom burdenH 
Cuality of lifeH self efficacy and social limitation). 

The testing and estimation described for change from baseline at 8 months in TSSH will be 
repeated in an exploratory fashion for change from baseline in TSS at 1 and 4 monthsH and for 
the overall summary score and clinical summary scores at 1H 4 and 8 months.

To assess the impact on TSS change from baseline of a treatment effect on mortalityH an 
alternative ranking my be applied where patients who die prior to the 8 months assessment 
will be assigned worse ranks than any patient surviving to 8 monthsH but among the deceased 
the relative ranking will be based on their last value of change from baseline in TSS while 
alive. 
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4.2.4.3 Analysis of worsened NYHA class from baseline to 8 months 
The proportion of patients with worsened (higher) NYHA class at 8 months compared to 
baselineH including patients who died prior to 8 months in the worsened categoryH versus 
patient with improved or unchanged NYHA classH will be analyDed by logistic regression with 
treatment groupH baseline NYHA class and T2D status randomiDation as factors.  The odds 
ratio between treatment groups and its 95I confidence interval and corresponding two-sided 
p-value will be presented. FreCuencies of NYHA class and change from baseline as well as 
the odds ratio for treatment effect will be presented for all post baseline visits with scheduled 
NYHA class evaluation. The p-value for the test of treatment effect at 8 months will be used 
for the confirmatory testing of the secondary endpoint in the multiple testing procedure 
described in section 4.1.3. 

Missing NYHA assessments will be handled with the same multiple imputation methodology 
as described above for the analysis of KCCQ TSS in section 4.2.4.2

To assess the impact of a treatment effect of deathH a sensitivity analysis will be performed 
where the last NYHA assessment prior to death will be carried forward. 

4.2.4.4 Analysis of all-cause mortality
The 4th secondary endpointH time to death from any cause will be analysed using Cox 
regression in the same manner as the primary composite endpointH with stratification for T2D 
status at randomisation. The analysis will include deaths occurring on or prior to PACD. 
Patients who are alive will be censored at PACDH or for any patients who are LTFUH at last 
date known to be alive.

4.2.5 Analysis of safety variables
Analysis set
For safety analysesH all summaries will be based on the safety analysis set (Section 2.1.2).

Exposure
The total exposure to study drug will be defined as the length of period on study drugH 
calculated for each patient as date of last dose P date of first dose Q1.

An alternative measure where days of interruption are removed will be calculated and termed 
actual exposure.

Total and actual exposure will be presented descriptively.

Treatment periods
The summaries for the on-treatment period will include events with an onset date on or after 
first dose of randomiDed study drug and on or before 30 days after last dose of study drug. 
Additional presentations will include all events with onset on or after first dose of study drug 
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regardless of whether patients are on or off study treatment at the time of the event (the Non 
Qoff N treatment period.).  Patients who complete the study on study drug will discontinue 
treatment on the SCV. Thus there will in general be no events after completion of the study 
drug periodH and censoring of events for on-treatment analysis affects only patients who 
prematurely and permanently discontinue study drug.

All summaries of AEs described in Section 4.2.5.1 to 4.2.5.4 below will be presented for the 
on-treatment period. Additional summaries based on the onQoff treatment period will be 
presented for SAEsH amputations and preceding events as defined in Section 3.3.

4.2.5.1 Adverse events 
Summaries of AEs will primarily be based on the on-treatment period. 

In addition to SAEsH the collection of AEs that are not serious is limited to DAEsH AEs leading 
to interruption of IPH amputations and preceding events (see section 3.3) . ThusH summaries of 
AEs will be limited to these categories and general summaries of all non-serious AEs are not 
planned.

AEs will be classified according to MedDRA by the medical coding team at AstraZeneca data 
management centreH using the most current version of MedDRA.

Summaries by system organ class (SOC) and preferred term (PT) will be sorted by 
international order for SOC and by descending order of PT in the dapaglifloDin treatment 
group.

No statistical tests to compare crude AE freCuencies between treatment groups are planned.

A summary table of the total number and percent of patients with SAEH DAEH AE leading to 
temporary interruptionH amputations and preceding events per treatment group will be 
provided.

4.2.5.2 Serious adverse events
SAEs will be presented as described below both on treatment and onQoff treatment.

The number and percent of patients with SAEs will be presented by SOCH PT and treatment 
group. The most common SAEs will also be presented by PT only. 

AEs with outcome death will be presented separately by SOC and PT.

4.2.5.3 Adverse events leading to discontinuation or interruption of IP 
The number and percent of patients will be presented by SOC and PT for AEs leading 
discontinuation of IP and AEs leading to temporary interruption (separately for the two 
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categories based action taken RDrug Permanently DiscontinuedS and RDrug InterruptedS 
respectivelyH recorded in the CRF AE module).

4.2.5.4 Amputations and preceding events
Amputations and preceding events (see section 3.3) will be presented in summary tables
including the number and percent of patients with any event in the AE categoryH SAEH DAE 
and AE leading to interruptionH and tabulated with freCuency by SOC and PT. 

In addition to presentations of the number of patients with eventH the total number of events 
counting multiple events per subject will be presented.

In addition to the presentation of on-treatment eventsH onQoff presentations will be provided 
amputations and preceding events.

4.2.5.5 Laboratory evaluation and vital signs
Summaries of creatinine and calculated eGFR will be based on creatine samples analyDed at 
the central laboratory.

The result and the change from baseline of creatinineH eGFR and vital signsH will be 
summariDed by treatment group at each visit with scheduled measurement (see section 3.4) 
using descriptive statisticsH including nH meanH SDH median and Cuartiles.

4.2.6 Analysis of exploratory objectives
Time to the first occurrence of hospitalisation from any cause will be analysed with the same 
method as the primary endpointH based on information on the SAE eCRF form.

Change from baseline to each scheduled assessment visit (see section 3.4) for body weightH 
systolic blood pressure and eGFR will be analysed with a repeated measures model. All non-
missing visit data will be usedH including measurements after discontinuation of study drug.  
The model will include terms for treatment groupH visitH visitTtreatment group and the baseline 
measurement and T2D stratification factor as covariates.  The model will be used to derive a 
least-sCuares estimate of the treatment difference with 95I confidence interval and 
corresponding two-sided p-value.  Missing data will not be imputed.

For eGFRH the model above will additionally be used to derive the RtotalS slopes (between 
randomisation and eg 1 year and 2 years respectively) and the RchronicS slopes (between a 
post randomiDation time point to eg 1 year and 2 years respectively) will be estimated via 
linear contrasts. 

The analysis of change in KCCQ clinical summary scoreH overall summary scoreH QoL score 
and sub-scores is described under NSupportive analyses and sensitivity analysesO in section 
4.2.4.2
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EQ-5D-5L derived utility score will be summarised by descriptive statistics by visit and 
treatment groupH and will be used to support modelling in a separate health economic report. 

Patient global impression of severity (PGIS) will be tabulated by visit and treatment groupH 
and will be used in anchor based analyses to support threshold for clinically important change 
of KCCQ total symptom score.

5 INTERIM ANALYSES

An interim analysis is planned to be performed including approximately 67I of the target 
number of patients with adjudicated primary endpoint events. There will in principle be one 
planned interim analysis for efficacyH with the possibility of the data monitoring committee 
(DMC) to conduct subseCuent interim analysis if they deem necessary. The significance level 
for final analysis will be determined by the Haybittle-Peto function based on the actual 
number of interim analysesH using the East software (Copyright U Cytel Inc). The interim 
analysis will assess superiority of dapaglifloDin to placebo. The interim analysis will have a 
nominal two-sided alpha level of 0.2I. At the interim analysisH the primary composite 
endpoint will be tested first at the specified alpha level. If superiority is achieved for the 
primary endpointH then the superiority of dapaglifloDin to placebo on CV deaths will be tested 
at a two-sided level of 0.2I. If CV death is significantH then an action is triggered whereby the 
DMC will evaluate the totality of the efficacy data and safety dataH to determine if benefit is 
uneCuivocal and overwhelming such that the DMC recommends ending the study.

If the interim analysis leads to a decision to terminate the study early based on pre-defined 
stopping guidelinesH the interim analysis database will become the basis of statistical inference 
for the primary endpoint and CV death. Following such a decisionH the executive committee 
will define a PACDH on or after which study closure visits will commence. Analysis based on 
the final database will be conducted to support the full reporting of the study. The consistency 
between the interim analysis database and the subseCuently locked database will be assessed.

If the study is stopped in the efficacy interim analysisH testing of secondary endpoints will be 
performed on the final database with the same testing procedure as described in section 4.1.3
with two-sided significance level 0.002.

A futility analysis is planned to be performed at the same time as the planned interim analysis. 
The study may be stopped for futility if the observed HR for the primary endpoint is F 0.946H 
corresponding to a predictive power of 5I. If the futility criterion of the primary endpoint is 
metH then DMC will evaluate the totality of dataH including potential benefits on patient 
reported outcomes to consider recommending ending the study for futility.
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6 CHANGES OF ANALYSIS FROM PROTOCOL

NA
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Version 2
6 November 2020

L1.1 Study objectivesM
Updated primary objective with dual primary analysesN 
Primary analysis to be analysed in full study population and subpopulation with LVEF 
< 60C
Updated secondary objectivesN 
First secondary to be analysed in full study population and subpopulation with LVEF 
< 60C. Adding urgent HF visits to total number of HF events (first and recurrent) and 
CV death. 
Moved NYHA class from secondary objective to exploratory.
Added CV death as secondary objective.
Updated exploratory objectivesN
Added NYHA class objective from secondary objective and removed PGIS objective.
Rewording of EQ-5D-5L objective and endpoint.
L1.2.1 Primary analysis censoring dateM
Increased target number of primary endpoint events from 844 to 1117.
L1.3 Study designM
Updated definition of subacute patientsO increasing hospitalisation from within 21 days 
to within 30 days.
Increased number of randomised patients from 4700 to 6100 and number of enrolled 
patients from 8000 to 11000.
Updated target number of primary endpoint events from 844 to 1117.
Updated anticipated total study duration from 33 months to 39 months.
L1.4 Number of subjectsM
Updated powerO study durationO number of events and proportion of subacute.
L2.1.1 Full analysis setM
Updated with subpopulation informationN EA subset of the full analysis set consisting 
of patients with baseline LVEF of < 60C (or LVEF < 60C subpopulation) will be 
analysed separately as part of the confirmatory statistical testing procedure.F
L3.2 Secondary variablesM
Updated with dual primary endpoints. 
Updated with new definition of total number of eventsO including urgent HF visits.
Added Figure 2 with updated multiple testing procedure with dual primary analyses.
L3.2.1 Total number of (first and recurrent) hospitalisations for HF and CV deathM
Updated with definition of total number of events.
Updated with information regarding prioritisationO which event to be counted in 
recurrent event analysisO if HF event and CV death occur at same day.
L3.2.2 Change from baseline at 8 months in the KCCQ total symptom scoreM
Added definition regarding ranGing.
LPrevious 3.2.3 Proportion of patients with worsened NYHA class at 8 monthsM
Removed entire paragraph.
L3.2.3 Cardiovascular deathM
Added paragraph with secondary objective concerning CV death.
L3.3 Safety variablesM
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Date Brief description of change
Added adjudication of potential DKA events.
Added major hypoglycaemic events to list of safety variables.
L4.1.1 Estimand for primary and secondary outcomesM
Added estimand for KCCQ TSS.
L4.1.2 HypothesesM
Added dual primary hypotheses.
L4.1.3 Confirmatory testing procedureM
Updated with handling of alpha for split primary analyses.
Added Figure 2.
L4.2.3.2 Sensitivity analysis of the primary endpointM
Updated with information that sensitivity analyses related to impact of COVID-19 will 
be added at next SAP update prior to interim analysis.
L4.2.4.1 Analysis of recurrent HF events and CV deathM
Updated definition of HF eventsO including urgent HF visits.
Added handling on priority of events occurring on the same day.
L4.2.4.2 Analysis of change from baseline to 8 months in the KCCQ total symptom 
scoreM
Added information on how to handle analysis under COVID-19 pandemic.
Added information on ranGing. 
Added information on handling of missing response for reasons other than death.
Estimation of treatment effect updated.
Added update on handling of ceiling and floor effects.
Information on imputation updated.
Updated information on TSS responder analyses.
L4.2.4.3 NYHAM
Section removed and moved to 4.2.6 Analysis of exploratory objectives.
L4.2.4.3 CV deathM
Section on analysis of CV death added.
L4.2.5.4 Amputations and preceding eventsM
Section renamed to ESpecific adverse eventsF and paragraphs on DKAO major 
hypoglycaemic events and genital infections added.
L4.2.6 Analysis of exploratory objectivesM

Section on NYHA added (moved from previous Section 4.2.4.3).
Section on PGIS removed.
L5 Interim analysisM
Removed futility analysis.
LReferenceM
Added referencesN FDA guidance during COVID-19 2020 and Spiessen and Debois 
2010
Removed referencesN Kawaguchi and Koch 2015 and Neal et al 2017
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Date Brief description of change
Version 3.0
9 December 2020

L4.2.4.2 Analysis of change from baseline to 8 months in the KCCQ total symptom 
scoreM
Added information on responder analysisN
EAdditional responder analysis will be performed in the same way as for 5 points 
improvement and deterioration described aboveO using the thresholds of clinically 
meaningful within-patient change from baseline TSS derived from anchor-based 
analyses of blinded study data as described in Appendix AO with EceilingF and EfloorF 
values handled consistently.F

LReferenceM
Added referenceN Coon and CooG 2018.
LAppendixM
Added Appendix A describing how to estimate clinically meaningful thresholds for 
KCCQ total symptom scoreO using PGIS. 



Statistical Analysis Plan AstraZeneca
D169CC00001 5.0 8 December 2021

CONFIDENTIAL AND PROPRIETARY 12 of 58

Version 4.0
20 May 2021

Minor edits done throughout entire document. 
L1.2.1 Primary analysis censoring dateM
Updated to be consistent with CSPO that SCV should be performed within 6 weeGs 
after PACDO which can be extended if decided by Global Study Team. 
Added that patients will stop taGing IP at the SCV.
L1.4 Number of subjectsM
Added information that final allocation of alpha and full testing procedure can be 
found in section 4.1.3. Added text that the power considerations stated in this section 
are examples for the dual primary analysis.
L3.2.1 Total number of HF events (first and recurrent) and CV deathM
RemovedN ERecurrent HF events (hospitalisation for HF or urgent HF visit)O CV death 
and censoring processes all have continuous distributions so that HF events and death 
cannot happen at the same time.F
Updated for clarificationN EFor patients who did not have a HF event or CV deathO and 
following last event in patients with one or more HF eventsO censoring will follow the 
same rule as for the primary endpoint.E
L3.2.3 Cardiovascular deathM
Added Eor died after WoCF for specification on patients to be censored.
L3.2.4 Death from any causeM
Added Eor with unGnown vital statusF for specification on patients to be censored.
L3.3 Safety variablesM
Updated list of safety variablesO adding myocardial infarctionO unstable anginaO stroGeO 
major hypoglycaemic eventsO potential diabetic Getoacidosis and amputations.
Updated for clarificationN EThese events will be recorded as AEs or if they fulfil 
seriousness criteria as SAEs in the databaseO but SAEs will not be reported to health 
authorities to avoid unnecessary unblinding.F
L4.1 General principlesM
Added for clarificationN EIf the number of tablets dispensed or the number of 
tablets returned is missing for at least one observation, compliance is not 
calculated for that patient.” and
EIP compliance will be presented descriptivelyO including meanO SD, medianO Huartiles 
and 5C and 95C percentiles for safety analysis set by treatment group.F
L4.1.1 Estimand for primary and secondary outcomesM
Sentence removedN EThe time-to-first-event analysis by Cox proportional haIards 
regression and the analysis of recurrent events (Section 4.2.4) assume that missing 
data is at random.F
L4.1.2 HypothesesM
Removed reference to Haybittle-Peto function as that method will not to be used.
Updated alpha level for final analysis and addedJremoved details for clarificationN 
EWith alpha 0.2% allocated to one planned interim analysis including 67C of the 
target number of primary endpointsO the significance level in the final analysis will be 
4.8%O to be split between the dual hypothesis.F
L4.1.3 Confirmatory testing procedureM
Section updated with details on significance levels. 
Added tableN ETable 1 Level of D1 depending on proportion of events in LVEF < 60C 
subpopulationF.
Updated for clarityN EIf the study is stopped at the efficacy interim analysis (Section 
5)O testing of remaining secondary endpoints will be performed in the full study 
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population onlyO in fixed seHuence at two-sided alpha of 0.2C in the order described 
in the right branch of Figure 2.F
L4.1.5 Vital status and follow-up of endpointsM
Added for clarificationN EThe denominatorO representing maximum complete follow-
upO will be the time from randomisation until the earliest of first primary endpoint 
eventO death or PACD.F
L4.2.2 Concomitant and baseline medicationM
Added for clarificationN EThe proportion of patients taking baseline and concomitant 
medication will be presented for the FAS per ATC class and treatment group.F
L4.2.3.1 Subgroup analysis of the primary endpointM
Added for clarificationN EA test of interaction between randomised treatment group 
and the subgroup variable will be performed using Cox proportional haIard model 
stratified by T2D status at randomisation with factors for treatment groupO the 
subgroup variable and the interaction between treatment and subgroup.F
AddedN EHaIard ratio estimatesO confidence intervals and p-values are not presented 
for subgroups with less than 15 events in totalO both arms combined.F
Table 1 renamed to Table 2
Table 2N Updated subgroups for LVEF at enrollment to P 49CO 50C to 59CO Q 60C
L4.2.3.2 Sensitivity analysis of the primary endpointM
Added information that further sensitivity analyses will be added at a later updateN 
EWe will monitor the blinded study data to assess the impact of COVID-19 on the 
study and will add supportive and sensitivity analyses related to the impact of 
COVID-19 on both primary and secondary endpoints in a SAP update prior to clinical 
data locG. Also, additional covariates might be added to analyses, if deemed 
necessary based on blinded data.F
L4.2.4.1 Analysis of total number of HF events (first and recurrent) and CV deathM
Added for consistencyN EThe composite outcome of total number of HF events (first 
and recurrent) and CV death with onset on or prior to PACD, adjudicated and 
confirmed by the CEA committee,F
Sentence removedN ERecurrent HF eventsO CV death and censoring processes all have 
continuous distributions so that a HF event and death cannot happen at the same 
time.F
L4.2.4.2 Analysis of change from baseline at 8 months in the KCCQ total symptom 
scoreM
Added for clarificationN EIn the ranGingO patients who die prior to the first follow-up 
visit where KCCQ-KSS is assessedO at 1 monthO will be defined as having a Iero 
change from baseline while alive.F
Added cut-off date to define population to be used in primary KCCQ-TSS analysisN 
EAs a conseHuenceO the main analysis of this endpoint will be done in the population 
with patients who had a planned visit 5 (8 months) prior to the major COVID-19 
outbreaGO defined as 11th March 2020 (the date when WHO declared COVID-19 a 
pandemic) thus unaffected by the pandemicKs possible impact on health-related 
Huality of lifeF
RemovedN EThe section regarding these analyses and exact date for data cut-off will be 
updated prior to the interim analysis.F
Added that formal inference will be based on Win ratio method.
Section on responder analysis updated.
Section on handling of missing KCCQ data updatedO including numbers from anchor-
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Date Brief description of change
based analyses.
Clarifications made in section on EHandling of missing KCCQ dataF.
L4.2.4.3 Analysis of CV deathM
Clarifications that CV deaths are confirmed in adjudication and how censoring is 
handled.
L4.2.4.4 Analysis of all-cause mortalityM
Clarification that analysis includes deaths from any cause.
L4.2.5 Analysis of safety variablesM
Updated that summaries of AEs will be presented both for the on-treatment period and 
on- and off-treatment period.
L4.2.5.1 Adverse eventsM
Updated list of safety variablesO adding myocardial infarctionO unstable anginaO stroGeO 
major hypoglycaemic eventsO potential DKA and amputations.
L4.2.5.4 Specific adverse eventsM
AddedN EAEs leading to amputationsF to list.
Added that event rate will be presented for AEs leading to amputations and preceding 
eventsO DKA and major hypoglycaemic eventsO as well as definition of event rate 
calculation.
Added for clarificationN EEvents of genital area infections and necrotising fasciitis 
potential of FournierKs gangreneF.
L4.2.5.5 Laboratory evaluation and vital signsM
Removed PTDV and SCV from list of visits and added range to descriptive statistics.
L4.2.6 Analysis of exploratory objectivesM
AddedN EOnly NYHA assessments made at site or through phone visits with the 
patients to be used in analyses.F
Added clarification on exploratory KCCQ analyses.
L5 Interim AnalysesM
Removed reference to Haybittle-Peto function as that method will not to be used.
L6 Changes of Analysis from ProtocolM
AddedN EThe alpha for final analysis adjusted for interim analysis at alpha 0.2% 
will be set to 5% minus 0.2% = 4.8%, rather than 4.98% as determined by the 
Haybittle-Peto function for 67% of events (sections 9.1 and 9.5 of the protocol).”
LReferencesM
Added referenceN Burman et al 2009.
LAppendix AM
Earlier Appendix A renamed A1 Methods. 
LAppendix A2M
Added appendix including summary of results of anchor-based analysis on blinded 
study data.
LAppendix BM
Added appendix with R code for calculation of significance level. 
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Date Brief description of change
Version 5.0
08 December 2021

Formatting updated throughout entire document.
L3.3 Safety VariablesM
Minor clarifications added
L4.1.3 Confirmatory Testing ProcedureM
Sentence addedN
EFor the calculation of C1, the correlation will be based on the sDuare root of the 
lower bound of a two-sided 95% confidence interval for the proportion of events 
in the subpopulation with LVEFEFE60%, using a normal approximation 
confidence interval for the proportion.F
Table 1 updated presenting number of events in LVEF < 60C subpopulation and full 
population instead of presenting proportion of events in the subpopulation. Confidence 
intervals added and numbers for D1 in the different scenarios updated.
Last bullet in the list clarified.
L4.1.5 Vital Status and Follow-up of EndpointsM
Clarified that non-CV death includes undetermined.
L4.2.3.1 Subgroup Analysis of the Primary EndpointM
Updated that subgroup analysis will be done both for full population and LVEF < 60C 
subpopulation.
L4.2.3.2 Sensitivity Analysis of the Primary EndpointM
Added description of a sensitivity analysis where patients with premature censoring 
have imputed time to event information and more detailed information about the 
planned tipping point analysis.
Added sensitivity analysis where patients and events are censored at the onset date of 
AE associated with COVID-19 infection.
L4.2.4.1 Analysis of Total Number of HF Events (First and Recurrent) and CV DeathM
Added sensitivity analysis where patients and events are censored at the onset date of 
AE associated with COVID-19 infection.
L4.2.4.2 Analysis of Change from Baseline at 8 Months in the KCCQ Total Symptom 
ScoreM
Added that both planned and performed 8 month assessments are to be included in 
COVID-19 supplementary analysis for KCCQ TSS.
L4.2.4.3 Analysis of CV DeathM
Added sensitivity analysis where patients and events are censored at the onset date of 
AE associated with COVID-19 infection.
L4.2.5.1 Adverse EventsM
Clarification that on-treatment period will be used for primary analysis of all safety 
variablesO except for amputations and preceding events. 
Added that MedDRA 24.1 will be used.
Information previously in section E4.2.5.4 Specific adverse eventsF added to this 
section.
L4.2.5.4 Specific Adverse EventsM
Text moved to be included in Section 4.2.5.1 and section removed.
L4.2.6 Analysis of Explorative ObjectivesM
Updated that KCCQ QoL will be reported descriptively only.
LAppendix BM
Updated to include R and SAS code.
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1 STUDY DETAILS

1.1 Study Objectives
1.1.1 Primary Objective

Primary objective EndpointGvariable
To determine whether dapaglifloIin is superior to 
placeboO when added to standard of careO in reducing 
the composite of CV death and HF events 
(hospitalisation for HF or urgent HF visit) in patients 
with HF and preserved systolic functionO in 

� full study population
� subpopulation with LVEF < 60C

Time to the first occurrence of any of the 
components of this compositeN

1. CV death
2. Hospitalisation for HF
3. Urgent HF visit (egO emergency 

department or outpatient visit)

1.1.2 Secondary Objectives
Secondary objective EndpointGvariable

To determine whether dapaglifloIin is superior to 
placebo in reducing the total number of recurrent HF 
events (hospitalisations for HF or urgent HF visit) and 
CV deathO in

� full study population
� subpopulation with LVEF < 60C

Total number of HF events (first and recurrent) and 
CV death

To determine whether dapaglifloIin is superior to 
placebo in improving Patient Reported Outcomes 
measured by KCCQ

Change from baseline in the TSS of the KCCQ at 
8 months

To determine whether dapaglifloIin is superior to 
placebo in reducing CV death

Time to the occurrence of CV death

To determine whether dapaglifloIin is superior to 
placebo in reducing all-cause mortality

Time to the occurrence of death from any cause

1.1.H Safety Objectives
Safety Objective Outcome Measure 

To evaluate the safety and tolerability of dapaglifloIin 
compared to placebo in patients with HFpEF

� SAEs
� DAEs
� AmputationsO AEs leading to amputation 

and potential risG factor AEs for 
amputations affecting lower limbs
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1.1.4 Exploratory Objectives
Exploratory Objective EndpointGVariable

To determine whether dapaglifloIin is superior to 
placebo in reducing all-cause hospitalisation

Time to the first occurrence of hospitalisation from 
any cause

To determine whether dapaglifloIin is superior to 
placebo in reducing the proportion of patients with 
worsened NYHA class

Proportion of patients with worsened NYHA class 
from baseline to 8 months

To describe health status assessed by EQ-5D-5L to 
support health economic analysis and health 
technology assessment

Results will be reported separately in a health 
economic report

To determine whether dapaglifloIin compared with 
placebo will have an effect on SBP

Change in SBP from baseline 

To determine whether dapaglifloIin compared with 
placebo will have an effect on body weight

Change in body weight from baseline 

To determine whether dapaglifloIin compared with 
placebo will have an effect on eGFR

Change in eGFR from baseline

To explore whether dapaglifloIin compared to placebo 
improves KCCQ summary scoresO sub-scores of TSS 
(symptom freHuency and symptom burden) and 
domains 

Change in Clinical summary scoreO TSS sub-scoresO 
Overall summary scoreO QoL score

To collect and store blood samples for future 
exploratory genetic research

Not applicable. Results will be reported
separately

1.2 Definitions
1.2.1 Primary Analysis Censoring Date
The executive committee and AstraZeneca will monitor the accrual of endpoint events and 
when appropriate define the PACD at which time at least the pre-defined target number of 
1117 events for the primary composite endpoint is expected to have occurred. The study sites 
will be instructed to plan for SCV to be performed within 6 weeGs after PACDO which can be 
extended if decided by the Global Study Team. Patients will stop taGing IP at the SCV.

Analyses of efficacy endpoint events will include events with onset on or prior to PACD. 
Event free patients who have not been prematurely censored due to incomplete information 
(see Section 3.1) will be censored at PACD. HF events and deaths with onset after PACD will 
also be adjudicated.
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1.2.2 Withdrawal of Consent
Withdrawal of consent should only occur if the patient has received appropriate information 
about options for modified study follow-up and does not agree to any Gind of further 
assessment or follow-up. Information regarding vital status (dead or alive) at the end of the 
study will be collected from public sourcesO to be included in the analysis of death from any 
cause as a sole outcome and in patient disposition summaries. 

1.2.H Discontinuation of Investigational Product
Discontinuation of IP does not mean discontinuation from study follow-up or WoC. Patients 
who discontinue from IP should continue study visits according to plan until study closure. If 
the patient does not agree to this approachO modified follow-up capturing the essential 
information for the objectives of the study should be arranged. Data will be included in the 
ITT analyses irrespective of whether the event occurred before or following discontinuation of 
IP. 

1.2.4 Vital Status
Known vital status at the end of the study will be defined when the patient is dead or has date 
last Gnow alive on or after the PACD.

For patients who have withdrawn consentO the investigator will attempt to collect vital status 
from publicly available sources at study closure in compliance with local privacy 
lawsJpractices.

1.2.5 Lost to Follow-up
The term LTFU will be limited to patients with unGnown vital status at the end of the study as 
defined in Section 1.2.4. Other measures will be used to describe completeness of follow-up 
of the primary endpoint (Section 4.1.5).

1.H Study Design
This is an internationalO multicentreO parallel-groupO event-drivenO randomisedO double-blindO 
placebo-controlled study in patients with HFpEFO evaluating the effect of dapaglifloIin 10 mg 
versus placeboO given once daily in addition to bacGground regional standard of care therapyO 
including treatments to control co-morbiditiesO in reducing the composite of CV death or HF 
events.

HFpEF is defined for the purposes of this study as LVEF R 40C and evidence of structural 
heart disease. Adult patients with HFpEFO aged Q 40 years and with NYHA class II to IV will 
be randomised in a 1N1 ratio to receive either dapaglifloIin 10 mg or placebo once daily. A 
proportion of patientsO here denoted as the subacute groupO will be randomised during 
hospitalisation for HF or within 30 days of discharge from hospitalisation for HF.
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OriginallyO 4700 patients were planned to be randomised with a study duration of 
approximately 33 monthsO when 844 primary events had occurred. Based on the ongoing 
blinded monitoring of event accrual (including the percentage of patients from the subacute 
category)O the sample siIe was increased from original 4700 to approximately 6100 patients. 

It was estimated that approximately 11000 patients at approximately 400 to 500 sites in 20 to 
25 countries will be enrolled to reach the target of approximately 6100 randomised patients. 

In this event driven trialO study closure procedures will be initiated when the predetermined 
number of primary endpoints are predicted to have occurred (n S 1117)O ieO the PACD 
(Section 1.2.1 and Figure Figure 1 Study Design). Patients should be scheduled for a SCV 
within 6 weeGs of the PACDO which can be extended if decided by Global Study Team. The 
maximum treatment duration is expected to be approximately 39 monthsO dependent on 
randomisation rate and event rate. The number of patients randomisedO the study durationO or 
bothO may be changed if the randomisation rate or the event rate is different than anticipated. 

Figure 1 Study Design

1.H.1 Randomisation
Patients will be randomised 1N1 to either dapaglifloIin 10 mg or placebo once daily. The 
treatment allocation in this study will be double-blind. Randomisation will be stratified by 
T2D status at randomisation (2 levelsN with T2DT without T2D). For the purpose of 
stratificationO T2D is defined as established diagnosis of T2D or HbA1c Q 6.5C 
(48 mmolJmol) at enrolment (Visit 1T single measure) central laboratory test.

Randomisation will be performed in balanced blocGs of fixed siIe. The randomisation codes 
will be computer generated and loaded into the IxRS database.
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The number of randomised patients with T2D will be monitored in order to ensure a minimum 
of 30C patients in each group of patients with and without T2D. Randomisation may be 
capped (ieO no more patients can be randomised in a specific sub-population) if the pre-
determined limit is reached.

Randomisation of patients based on geographic region will be monitored to ensure global 
representation. LVEF valueO NYHA classO subacuteJnon-subacute groupO and atrial fibrillation 
status at Visit 1 may be capped in IxRS to avoid over- or under-representation of these patient 
subgroups.

1.4 Number of Subjects
The primary objective of the study is to determine the superiority of dapaglifloIin versus 
placebo added to standard of care in reducing the composite of CV death and HF events 
(hospitalisation for HF or urgent HF visit). Two hypotheses will be tested simultaneously (ieO 
dual primary analyses) for this primary objectiveN (1) in the full population and (2) in an 
LVEF < 60C subpopulationO with alpha allocated to each test. 

OriginallyO assuming a true HR of 0.80 between dapaglifloIin and placeboO using a two-sided 
alpha of 5CO 844 primary endpoint events were targeted in order to provide a statistical power 
of 90C for the test of the primary composite endpoint. 

To allow testing for the dual primary analysesO alpha will be allocated to each test to ensure 
strong control of the overall type I error rate. The target number of patients with a primary 
endpoint has been increased to 1117 in order to provide adeHuate statistical power for each 
test. The power to reject the dual primary hypotheses depends on how alpha is allocated 
between the two hypotheses and the proportion of primary events in the LVEF < 60C 
subpopulation. It is anticipated that at least 70C of the primary endpoint events (ieO 
approximately 780 events) will be available for the LVEF < 60C subpopulation. The final 
allocation of alpha and full testing procedure is specified in Section 4.1.3 and the alpha levels 
used in the following text are just examples used to illustrate the power considerations for the 
dual primary analysis. For illustrationO testing the effect on the primary endpoint in the LVEF 
< 60C subpopulationO a true HR of 0.80 and approximately 1117 primary endpoint events in 
the full population (at least 780 events in the subpopulation) would then provide at leastN

� 80C power for a two-sided nominal alpha of 2.4C
� 85C power for a two-sided nominal alpha of 3.7C

For testing the effect on the primary endpoint in the full study populationO a true HR of 0.80 
and approximately 1117 primary endpoint events would also provideN

� 90C power for a two-sided nominal alpha of 1.5C
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� 93C power for a two-sided nominal alpha of 2.4C.

This is based on an overall 1N1 allocation between dapaglifloIin and placebo.

The HR 0.80 was originally chosen as a conservative assumption based on the observed 
HR 0.72 (95C confidence interval 0.50-1.04) for the composite of HF hospitalisation and CV 
death in patients with HF at baseline in the EMPA-REG OUTCOME trial (Fitchett et al 2016) 
and HR 0.61 (0.46-0.80) for patients with history of HF in the CANVAS program (RUdholm 
et al 2018) considering that these were post-hoc analyses in subgroups with limited 
documentation of baseline HF diagnosisO not characterised by ejection fraction. 

The event rate assumptions are based on sub analyses of the TOPCAT and I-PRESERVE 
studies by geographic regionO NT-proBNP levelsO prior hospitalisation for HFO and T2D status 
(Pfeffer et al 2015O Kristensen et al 2015O Kristensen et al 2017). The sample siIe calculation 
builds on the assumption of an annual event rate of 9C in the placebo group for the majority 
of prevalent HFpEF patientsO importantly all with NT-proBNP Q 300 pgJml by inclusion 
criterion. AdditionallyO a subgroup of patients due to be discharged or recently discharged 
from a HF hospitalisation (here denoted VsubacuteK patients) with a higher event rate is 
planned to be included. Assuming 20C of patients from the subacute category with an annual 
event rate of 24C during the first year and 9C thereafter for the remainder of the studyO the 
original sample siIe of 4700 was estimated to provide 844 events during a recruitment period 
of 18 months and a minimum follow-up of 15 months. 

Based on the ongoing blinded monitoring of event accrual (including the percentage of 
patients from the subacute category)O the sample siIe was increased from original 4700 to 
approximately 6100 randomised patients. AccordinglyO the recruitment period was anticipated 
to increase from the original 18 months to 26 months. Recruitment might be marginally 
prolonged in a few countries to meet local targets. The study is event driven and the number 
of patients or duration may further change.

With the same event rate assumptions as aboveO assuming 11C of patients from the subacute 
categoryO approximately 6100 patients were estimated to provide the reHuired number of 
1117 patients with a primary event in the full study populationO during an anticipated 
recruitment period of 26 months and a minimum follow-up period of 13.5 months (total study 
duration 39 months).  

In additionO the expected number of patients who will be LTFU is expected to be smallT henceO 
these are not considered in the determination of the sample siIe.
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2 ANALYSIS SETS

2.1 Definition of Analysis Sets
2.1.1 Full Analysis Set
All patients who have been randomised to IP will be included in the FAS irrespective of their 
protocol adherence and continued participation in the study. Patients will be analysed 
according to their randomised IP assignmentO irrespective of the treatment actually received. 
The FAS will be considered the primary analysis set for the ITT analysis of primary and 
secondary variables and for the exploratory efficacy variables. A subset of the FAS consisting 
of patients with baseline LVEF of < 60C (or LVEF < 60C subpopulation) will be analysed 
separately as part of the confirmatory statistical testing procedure (see CSP Section 4.2 for 
justification of testing LVEF < 60C subpopulation).

2.1.2 Safety Analysis Set
All randomised patients who received at least 1 dose of randomised treatment will be included 
in the SAS. Patients will be analysed according to the treatment actually received. For any 
patients given incorrect treatmentO ieO randomised to one of the treatment groupsO but actually 
given the other treatmentO the treatment group will be allocated as followsN Patients who got 
both incorrect and correct treatment will be analysed according to their randomised treatment. 
Patients who got only the incorrect treatment will be analysed according to that treatment.

The SAS will be considered the primary analysis set for all safety variables.

2.2 Violations and Deviations
The important protocol deviations listed below will be summarised by randomised treatment 
group

� Patients who were randomised but did not meet inclusion criteriaO or met exclusion 
criteria

� Patients who received the wrong IP at any time during the study.
� Patients who received prohibited concomitant medicationO which for this study is limited 

to open label SGLT2 inhibitors taGen in combination with IP.

As the primary analysis is ITT analysisO protocol deviation will not imply exclusion from the 
primary analysis.



Statistical Analysis Plan AstraZeneca
D169CC00001 5.0 8 December 2021

CONFIDENTIAL AND PROPRIETARY 23 of 58

H PRIMARY AND SECONDARY VARIABLES

Deaths and potential HF events will be adjudicated by an independent CEA committee. The 
CEA committee members will not have access to the treatment codes for any patient. The 
CEA procedures and event definitions will be described in the CEA charter according to the 
CDISC definitions (HicGs et al 2018).

Only HF hospitalisations and urgent HF visits confirmed by the CEA will be used in the 
analysis of the primary and secondary endpoints and their components. 

The primary analyses of the endpoints concerning CV deathsO either as a component of a 
composite or on its ownO will include deaths adjudicated as CV cause. Deaths adjudicated as 
Ecause undeterminedF will be considered as non-CV deaths in these analyses. 

Adjudicated events occurring from randomisation until WoC or PACD will be included in the 
analysis of primary and secondary endpoints. The analysis of all-cause death as a sole 
outcome will in addition include any deaths (not adjudicated) after WoCO but on or before 
PACD.

H.1 Primary Variable
The primary efficacy variable is time from randomisation to the first occurrence of any event 
in the composite of CV deathO hospitalisation for HF or an urgent HF visit.

Patients who did not have an adjudicated primary endpoint event on or prior to PACD will be 
censored at the earliest of date of WoC or non-CV death when applicableO and otherwise at the 
date of the last clinical event assessment or the PACDO whichever occurs first. It is expected 
that patients alive and under study follow-up will have a clinical event assessment at their 
SCV after PACD. Last clinical event assessment is defined as the last date when the event 
assessment Huestion for a potential HF event was completed on the eCRF event assessment 
page. 

In analysis of the individual components hospitalisation for HF and urgent HF visitO to 
examine their contribution to the composite endpointO date of death from any cause will be an 
additional point of censoring.

For analysis of time to first eventO data will be expressed as two variablesN

� A binary variable indicating whether the event in Huestion occurredO or the patient was 
censored.

� An integer variable for the number of days from randomisation to the first occurrence of 
an event (start date of the event W randomisation date X 1)O or for event free patientsO from 
randomisation to censoring (censoring date W randomisation date X 1).
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H.2 Secondary Variables
The secondary endpoints are included in hierarchical testing seHuences following the dual 
primary analysis as described in Section 4.1.3 and depicted in Figure 2.

H.2.1 Total Number of Heart Failure Events (First and Recurrent) and 
Cardiovascular Death

The efficacy variable is the total number of first and recurrent HF events (hospitalisations for 
HF or urgent HF visits) and CV death.

For the analysis of first and recurrent HF events and CV deathO the data will be expressed in 
counting process style for input to the analysis as described in Section 4.2.4.1O as follows. The 
time from randomisation to end of follow-upJcensoring will be split into one or more interval 
with variables for start of intervalO end of interval and a variable indicating if an event 
occurred at the end of each respective intervalO or if the patient was censored. If a HF event 
and CV death occurred at the same dayO then only the CV death will be counted.

For patients who did not have a HF event or CV deathO and following last event in patients 
with one or more HF eventsO censoring will follow the same rule as for the primary endpoint.

H.2.2 Change from Baseline at 8 Months in the ICCJ Total Symptom Score
The efficacy variable is the change from baseline at 8 months of the KCCQ-TSS. 

The KCCQ is a self-administered disease specific instrument for patients with HF (Green et al 
2000O Spertus et al 2005). The KCCQ consists of 23 items measuring HF-related symptomsO 
physical limitationsO social limitationsO self-efficacyO and health-related Huality of life. The 
TSS incorporates the symptom burden and symptom freHuency domains into a single score. 
Scores are transformed to a range of 0 to 100. Higher scores represent better outcomes.

Baseline is defined as the value at randomisation visit (Visit 2). Change from baseline at each 
post-baseline analysis time point will be calculated as the value at the corresponding post-
baseline analysis time point minus the baseline value. The KCCQ is assessed by the patient at 
randomisationO at the visits targeted 1O 4 and 8 months following randomisation and at PTDV 
and SCV. By the ITT principleO the analysis will include all data irrespective of whether the 
patient has discontinued IP.

In order to account for patients who die prior to the 8-month assessment and to accommodate 
non-normal distribution of KCCQ scoresO a composite ranG-based endpoint will be used. The 
values of change from baseline at 8 months in TSS of patients who survive to 8 months will 
be converted to ranGs (across both treatment groups combined) with lower ranGs attributed to 
worse outcomes (ieO lower ranGs corresponding to negative or smaller values of change from 
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baseline). Patients who die prior to the 8-month assessment will be assigned the worst ranGO ieO 
worse than any patient surviving to 8 monthsO but among the deceased the relative ranGing 
will be based on their last value of change from baseline in TSS while alive.

H.2.H Cardiovascular Death
The efficacy variable is time from randomisation to CV deathO confirmed in adjudication. All 
CV deaths on or prior to PACD will be included. Patients who are alive or died after WoC 
will be censored at the earliest of date of WoCO last Gnown alive and PACD. Patients who die 
of any other cause are censored at their date of death.

H.2.4 Death from Any Cause
The efficacy variable is time from randomisation to death from any cause. All deaths on or 
prior to PACDO including any deaths after WoCO will be included. Patients who are alive or 
with unGnown vital status will be censored at the earliest of date last Gnown alive and PACD.

H.H Safety Variables
The safety and tolerability of dapaglifloIin in patients with HFpEF will be evaluated from 
SAEsO DAEsO amputationsO AEs leading to amputation and AEs reflecting potential risG 
factors for lower limb amputations (Epreceding eventsF).

In addition to amputationO non-serious and serious events potentially placing the patient at risG 
for a lower limb amputationO in this document denoted Epreceding eventsFO should also be 
recorded in the eCRF as AEJSAEO whether or not an amputation has taGen place. Preceding 
events will be defined for analysis by a predefined list of PRAC PTs. Additional information 
about amputations with underlying conditions and preceding events will be collected on 
dedicated eCRF pages.

SAEs will be collected from time of informed consent until and including the patientKs last 
visit. Non-serious AEs will be collected from randomisation until and including the patientKs 
last visit. Collection of non-serious AEs includes cardiac ischaemic events (myocardial 
infarction and unstable angina)O stroGeO major hypoglycaemic eventsO potential 
DKAO amputationsO AE leading to amputationO and preceding eventsO AEs leading to a 
potential endpointO DAEs and AEs which are the reason for interruption of IP.

Efficacy endpoints (deaths and potential HF events) will be adjudicated. These events will be 
recorded as AEs orO if they fulfil seriousness criteriaO as SAEs in the databaseO but SAEs will 
not be reported to health authorities to avoid unnecessary unblinding. HoweverO if it is 
determined by the CEA committee that a potential endpoint does not meet the endpoint 
criteriaO the event will be reported to AstraZeneca patient safety data entry site and if 
applicable to the health authorities.
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For SAEs or DAEs reported by the Investigator as potential DKAO additional information will 
be recorded on specific eCRF pages in addition to the AEJSAE form. All potential DKA 
events will be adjudicated by an independent committee and adjudicated outcomes will be 
considered the main analysis for DKA events.

For myocardial infarctionsO unstable anginaO stroGeO major hypoglycaemic events and 
amputationsO additional information will be recorded on specific eCRF pages in addition to the 
AEJSAE form.

H.4 Laboratory Values and Vital Signs
Blood samples will be taGen for central laboratory assessment of creatinine and calculation of 
eGFR at enrolment visitO at the visits targeted 1O 4O and 12 months following randomisationO 
then annually and at PTDV and SCV. eGFR will be calculated (in mLJminJ1.73 m2) using the 
CKD-EPI formula (Levey at al 2009). 

Central laboratory assessment of NT-proBNP and HbA1c will be taGen at Visit 1.

Systolic blood pressureO DBPO and pulse rate will be measured at Visit 1O Visit 2O at 1 and 
12 months visitO then annually and at PTDV and SCV.

Weight will be measured at Visit 1O at the 12 months visitO then annually and at PTDV and 
SCV.

H.4.1 Baseline Laboratory Values and Vital Signs
In principleO baseline will be defined as the last value on or prior to date of first dose of 
randomised IPO or for patients who did not receive treatmentO the last value on or prior to date 
of randomisation. Except for cases of rescreening this will be Visit 1 measurement of weightO 
NT-proBNPO eGFR and HbA1cO and Visit 2 measurement of SBPO DBPO and pulse rate.

4 ANALYSIS METHODS

4.1 General Principles
No multiplicity adjustment will be made to confidence intervals as they will be interpreted 
descriptively and used as a measure of precision. All p-values will be unadjusted. P-values for 
variables not included in the confirmatory testing seHuenceO or following a non-significant test 
in the seHuenceO will be regarded as nominal.

Primary and secondary analyses of HF events and death include adjudicated events occurring 
on or prior to PACD.  

Stratification of analyses for T2D status will be performed using the stratification values as 
entered in IxRS to determine the randomisation assignment. 
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Incomplete dates
If only the year part of a date is available (YY)O then the date will be set to YY0701. If only 
the year and month is available (YYMM)O then the date will be set to YYMM15. Additional 
imputation rules will be defined as appropriate to ensure that egO dates will not be imputed as 
prior to randomisationO after death or start date after end date.

IP compliance
The percentage of IP compliance for the overall treatment period will be derived for each 
patient based on pill counts as the number of pills taGen (dispensed W returned)O relative to the 
expected number of pills taGen. The expected number of pills taGen is defined as 
1 Y (date of last dose W date of first dose X 1)O excluding days of interruption. If the number of 
tablets dispensed or the number of tablets returned is missing for at least 1 observationO 
compliance is not calculated for that patient. 

IP compliance will be presented descriptivelyO including meanO SDO medianO Huartiles and 5C 
and 95C percentiles for SAS by treatment group.

4.1.1 Estimand for Primary and Secondary Outcomes
The primary and secondary event-based objectives will be evaluated under the treatment 
policy estimand including differences in outcomes over the entire study period until PACD to 
reflect the effect of the initially assigned randomised IPO irrespective of exposure to IPO 
concomitant treatment as well as subseHuent treatment after discontinuation of IP. The 
analysis will be performed for the FAS including all events that occurred on or prior to PACDO 
including events following premature discontinuation of IP. 

The estimand for the change from baseline in KCCQ-TSS at 8 months will employ a 
combination of a treatment policy strategy and a composite strategy. For the intercurrent event 
of death (due to any cause) prior to the KCCQ assessment at 8 monthsO a composite strategy 
will be usedO where death will be considered unfavorable and represented by a lowest (worst) 
ranG of a combined outcome variable as described in Section 3.2.2. For all other types of 
intercurrent eventsO including but not limited to a premature discontinuation of randomised 
treatmentO a treatment policy strategy will be used. 

4.1.2 Hypotheses
The primary endpoint will be tested twiceO simultaneouslyN (1) in the full study populationO 
and (2) in the LVEF < 60C subpopulation.

To control the overall type I error rate at 5C two-sidedO the significance level will be adjusted 
for interim analysis of efficacy performed by the DMC (Section 5). With alpha 0.2C allocated 
to one planned interim analysisO the significance level in the final analysis will be 4.8CO to be 
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split between the dual hypotheses. The following null hypothesis will be tested for both the 
dual analyses of the primary endpoint

H0N HR LdapaglifloIinNplaceboM S 1

versus the alternative hypothesis

H1N HR LdapaglifloIinNplaceboM Z 1

The secondary endpoints included in confirmatory statistical testing using a closed testing 
procedure (Section 4.1.3) will be based on similar two-sided alternative hypotheses for the 
respective treatment difference.

4.1.H Confirmatory Testing Procedure
A closed testing procedure including a pre-specified hierarchical ordering of the primary and 
secondary endpoints will be utilisedO with recycling of alpha following the frameworG of 
Burman et al 2009. The Type I error will be controlled at an overall two-sided 5C level across 
primary and secondary endpoints and in consideration of the planned interim analysis. Two-
sided nominal p-values will be reported for each hypothesis. Statistical significance for a 
given hypothesis will be declared if the point estimate is in favour of the dapaglifloIin armO in 
addition to the two-sided p-value meeting the corresponding p-value threshold. 

At the final analysisO statistical significance will be assessed in two branches in the pre-
specified order of the endpoints and populations as specified in Figure 2. The total 
significance levelO alphaO will be split for the two primary analyses of the primary endpointO 
allocating D1 to test the subpopulation and D2 to test the full population. 

For derivation of the two-sided nominal p-value thresholds D1 and D2O in the first step of the 
MTPO a two-sided alpha of 0.2C will be allocated to the interim analysis and 4.8C to the final 
analysis. The significance level D2 (for the primary analysis in the full population at the final 
analysis) will be fixed at 2.4C two-sided. The inherent correlation structure between the full 
population and the LVEF < 60C subpopulationO where the corresponding test statistics for the 
primary endpoint are bivariate normal with correlation eHual to the proportion of events in the 
LVEF < 60C subpopulationO will be taGen into account when calculating D1 (Spiessen and 
Debois 2010). For the calculation of D1O the correlation will be based on the sHuare root of the 
lower bound of a two-sided 95C confidence interval for the proportion of events in the 
subpopulation with LVEF < 60CO using a normal approximation confidence interval for the 
proportion. The threshold D1 will be such that for D2 S 2.4C two-sidedT the two-sided 
probability of rejecting at least one true null hypothesis at the final analysis will be 4.8C. It 
then follows that if the primary endpoint in the full population at interim analysis is assessed 
versus a two-sided p-value of 0.2CO the two-sided probability of rejecting at least one true 
primary null hypothesis at any analysis can be no larger than 5C. Table 2 shows how the two-
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sided nominal p-value threshold D1 depends on the proportion of events in the LVEF < 60C 
subpopulation at the final analysis. R and SAS code for calculating D1 is provided in 
Appendix B.

Table 2 Level of C1 Depending on Proportion of Events in LVEF F 60% 
Subpopulation

Patients 
with event 

(LVEF 
F 60% G 
overall)

Proportion
(95% CI)

Correlation
= sDrt of 

lower 
confidence 

limit

Two-sided alpha (%) for primary endpoint 

Interim analysis

Full population 

Final analysis (C2)

Full population 

Final analysis (C1)

Subpopulation 
LVEF F 60%

780J1117
0.698 

(0.671O 0.725) 0.819 0.2 2.4 3.647

790J1117 0.707
(0.681O 0.734) 0.825 0.2 2.4 3.674

800J1117 0.716
(0.690O 0.743) 0.831 0.2 2.4 3.701

810J1117 0.725 
(0.699O 0.751) 0.836 0.2 2.4 3.730

820J1117    0.734 
(0.708O 0.760) 0.842 0.2 2.4 3.758

830J1117 0.743 
(0.717O 0.769) 0.847 0.2 2.4 3.788

CIO Confidence intervalT LVEFO left ventricular ejection fractionT sHrt sHuare root.

� If both the primary null hypotheses can be rejectedO the following hypotheses in each 
branch will be tested at 2.4CO in the order described in Figure 2. 

� The following will apply if only one of the tests of the primary endpoint can be rejected at 
respective levels 2.4C (in the full population) and D� (in the LVEF < 60C subpopulation)N
the remaining hypotheses in the branch where the primary hypothesis was rejected will be 
tested in fixed seHuence at the following two-sided significance levels
� 4.8C W 2.4C S 2.4C in the left branch only (in case the primary endpoint in the 

subpopulation was significant at level D� but not in the full population at level 2.4C)
� 4.8C W D� in the right branch only (in case the primary endpoint in the full 

population was significant at level 2.4C but not in the subpopulation at level D�)
� If all hypotheses in one branch are rejectedO alpha will be recycled to the other branchO 

where remaining unrejected hypotheses can be tested at full alpha adjusted for interim 
analysis (ieO 4.8C) in the order described in Figure 2.

� If the first secondary hypothesis (recurrent HF events and CV death) in full study 
population is rejected in one of the branchesO it does not have to be re-tested in the other 
branch. If the primary hypothesis is rejected in both branches and the first secondary 
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hypothesis (recurrent events) is rejected in the LVEF < 60C subpopulationO then the first 
secondary hypothesis in full population can be tested at full alpha adjusted for interim 
analysis (4.8C).

If the study is stopped at the efficacy interim analysis (Section 5)O testing of remaining 
secondary endpoints will be performed in the full study population onlyO in fixed seHuence at 
two-sided alpha of 0.2C in the order described in the right branch of Figure 2.

Figure 2 Testing Procedure

CVO cardiovascularT HFO heart failureT KCCQO Kansas city cardiomyopathy HuestionnaireT LVEFO left ventricular 
ejection fractionT TSSO total symptom score

4.1.4 Presentation of Time-to-Event Analyses
In generalO summary tables of time-to-event analyses will include the number and percent of 
patients with event per treatment groupO event rateO HR with 95C confidence interval and p-
value. The event rate will be derived as the number of patients with event divided by the total 
duration of follow-up across all patients in the given group.

Kaplan-Meier estimates of the cumulative proportion of patients with events will be calculated 
and plotted per treatment groupO with the number of patients at risG indicated below the plot at 
specific time points. The KM plots will be presented for all time to event analysesO including 
the individual components of the composite endpoints.
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4.1.5 Vital Status and Follow-up of Endpoints
Potential HF endpoints and deaths will be collected and adjudicated from randomisation 
throughout the study until and including the patientKs last visit. The investigator will attempt 
to collect vital status (dead or alive) at the end of the study for all patientsO including vital 
status from publicly available sources for patients who have withdrawn consentO in 
compliance with local privacy lawsJpractices.

Known vital status at the end of the study will be defined when the patient is dead or has date 
last Gnow alive on or after the PACD. In patient disposition the number of patients who are 
deadO alive or with unGnown vital status will be reported separately for patients who didJdid 
not withdraw consent. The term LTFU will be limited to only patients with unGnown vital 
status.

Follow-up of the primary endpoint will be defined in terms of completion of the event 
assessment Huestion for a potential HF event as described for censoring in Section 3.1. ThusO a 
patient that is not LTFUO ieO with Gnown vital statusO may have incomplete follow-up of 
endpoints.

Complete follow up of the primary endpoint will be defined when the patient had a primary 
endpoint eventO died from non-CV death (including undetermined death) or had complete 
event assessment on or after the PACD (ieO the patient was not censored due to incomplete 
follow-up of endpoints).

In addition to the number and percent of patients with complete follow-upO the proportion of 
total patient time with complete follow-up will be reported per treatment group.

Patient time with complete follow-up will be defined as time from randomisation until the 
earliest of first primary endpoint eventO deathO WoCO censoring where last complete event 
assessment is prior to PACD or PACD. The denominatorO representing maximum complete 
follow-upO will be the time from randomisation until the earliest of first primary endpoint 
eventO death or PACD.

4.2 Analysis Methods
4.2.1 Demographics and Baseline Characteristics
Demographic and baseline characteristicsO including medical historyO will be summariIedO 
using freHuency distributions and summary statistics based on the FASO for each treatment 
group as well as for all patients combined. No statistical test will be performed for comparison 
of any baseline measurement among treatment groups. 
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4.2.2 Concomitant and Baseline Medication
Baseline medication is defined as medication with at least one dose taGen before date of 
randomisation and with no stop date before date of randomisation. 

Concomitant medication is defined as medications taGen post randomisationO irrespective of 
IP.

The proportion of patients taGing baseline and concomitant medication will be presented for 
the FAS per ATC class and treatment group. Summaries of prohibited medicationO in this 
study limited to open label SGLT2 inhibitor taGen while on IPO will be presented.

4.2.H Analysis of the Primary Efficacy Variables
Dual primary analyses will be performed simultaneously for the primary composite endpointO 
(1) in the full population based on the FAS as well as (2) in the LVEF < 60C subpopulation. 
The same procedure described below will be used for both of these analyses.

The primary variable is the time to first event included in the primary composite endpoint.  
The primary analysis will be based on the ITT principle using the FASO including events with 
onset on or prior to PACDO adjudicated and confirmed by the CEA committee.

In the analysis of the primary composite endpointO treatments (dapaglifloIin versus placebo) 
will be compared using a Cox proportional haIards model with a factor for treatment groupO 
stratified by T2D status at randomisation. The analysis will use WoCO non-CV deathO last 
clinical event assessment and PACD for censoring of patients without any primary event as 
described in Section 3.1. The Efron method for ties and p-value based on the Wald statistic 
will be used. Event ratesO p-valueO HRO and 95C confidence interval will be reported.  

The contribution of each component of the primary composite endpoint to the overall 
treatment effect will be examined. In the analysis of the componentsO all first event of the 
given type will be included irrespective of any preceding non-fatal composite event of a 
different type. ConseHuentlyO the sum of the number of patients with individual events in the 
component analysis will be larger than the number of patients with a composite outcome. 
Methods similar to those described for the primary analysis will be used to separately analyse 
the time from randomisation to the first occurrence of each component of the primary 
composite endpoint. 

Kaplan-Meier estimates of the cumulative proportion of patients with event will be calculated 
and plottedO for the composite endpoint and for the individual components.

4.2.H.1 Subgroup Analysis of the Primary Endpoint
Exploratory subgroup analyses of the primary composite endpoint will be performed for the 
characteristics listed in Table 3 for both full population and LVEF < 60C subpopulation. A 
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test of interaction between randomised treatment group and the subgroup variable will be 
performed using Cox proportional haIard model stratified by T2D status at randomisation 
with factors for treatment groupO the subgroup variable and the interaction between treatment 
and subgroup. In addition to the number and percent of patients with eventO event rate 
estimateO HR with 95C confidence interval and p-value for each subgroupO the interaction p-
value will be presented. HaIard ratio estimatesO confidence intervals and p-values are not 
presented for subgroups with less than 15 events in totalO both arms combined. HRs with 
confidence interval will be presented in a forest plotO including number of patients with event 
and interaction p-value. The p-values for the subgroup analyses and interaction will not be 
adjusted for multiple comparisons as the tests are exploratory and will be interpreted 
descriptively.  

Table H Characteristics and Categories for Subgroup Analysis of the Primary 
Endpoint

Characteristic Categories
Age at enrolment (years) P medianO R median

Sex MaleO Female

Race WhiteO BlacG or African AmericanO AsianO Other

Geographic region Asia (ChinaO [apanO TaiwanO Vietnam)
Europe and Saudi Arabia (BelgiumO BulgariaO 

CIech RepublicO FranceO HungaryO NetherlandsO
PolandO RomaniaO RussiaO Saudi ArabiaO Spain)

North America (CanadaO US)
Latin America (ArgentinaO BraIilO MexicoO Peru)

NYHA class at enrolment IIO IIIJIV

LVEF at enrollment (C) P 49O 50 to 59O Q 60

NT-proBNP at enrollment (pgJmL) P medianO R median

Randomised during hospitalisation for HF or within 
30 days of discharge.

YesO No

eGFR at enrolment (mLJminJ1.73m2 ) < 60O Q 60

BMI at enrolment (GgJm2) < 30O Q 30

T2D at enrolment a YesO No

SBP at randomisation P medianO R median

Atrial fibrillation or flutter at enrolment ECG YesO No
a The subgroup analysis by T2D status will be based on eCRF medical history record and exclude T2D as a 

stratification factor from the model 
BMIO body mass indexT ECGO electrocardiogramT eGFRO estimated glomerular filtration rateT HFO heart failureT 
LVEFO left ventricular ejection fractionT NT-proBNPO N-terminal pro b-type natriuretic peptideT NYHAO New 
YorG Heart AssociationT SBPO systolic blood pressureT T2DO type 2 diabetes
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The subgroup analyses will be repeated for CV death and the HF event (hospitalisation for HF 
and urgent HF visit) component of the primary composite endpoint.

4.2.H.2 Sensitivity Analysis of the Primary Endpoint
Undetermined cause of death
A sensitivity analysis of the primary analysis where deaths adjudicated as VundeterminedK 
cause are considered as CV deaths and included as endpoint events will be performed.

Missing data and informative censoring
The time-to-event analysis using the Cox regression depends on the assumption of non-
informative or ignorable censoringO corresponding to the missing-at-random assumption. The 
missing data in this context are patients who are prematurely censored due to WoCO LTFU or 
otherwise incomplete follow-up of endpoints. The amount of missing data will be described 
egO in terms of the number of patients and patient time with incomplete follow-up as described 
in Section 4.1.5.

Patient retention and follow-up are at the forefront of study planning and conductO and the 
amount of incomplete follow-up is expected to be small. 

To assess the effect of incomplete follow up of the primary endpointO a sensitivity analysis 
may be performed where time to event information is imputed for patients with premature 
censoring (censored before PACD due to WoC or incomplete primary event assessment). 
Event rates will be estimated separately in the two T2DM strata by an exponential distribution 
with constant haIard rate over time. Using the haIard ratio from the primary analysisO the 
event rates will be calculated for the dapaglifloIin groupO separately for the T2DM strata (by 
multiplying the corresponding placebo group rates by the haIard ratio estimated in the primary 
analysis). Using the estimated event ratesO new event times will be simulated for patients with 
premature censoring from the exponential distribution. If the simulated time is in the interval 
from the censoring date to PACD (or death dateO whichever came first)O a new event will be 
imputed at the resulting event time. OtherwiseO if the simulated time is outside the interval 
from the original censoring to PACD or deathO the patient will be considered censored at 
PACD or death. The primary analysis will thereafter be conducted againO supplemented by the 
simulated time-to-event information. The process is to be repeated 1000 times and the 
resulting haIard ratios and standard errors will be combined using the RubinKs rule.

A tipping point analysis may be conducted to assess the robustness of the statistical 
significance of the primary analysis. While Geeping the placebo event rates constant at the
estimated valuesO the event rates in the dapaglifloIin group will gradually be increased by 
increasing the haIard ratio from the primary analysis until the test of the primary endpoint no 
longer is statistically significant.
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COVID-19
Subjects affected by COVID-19 infection will be defined by pre-specified preferred terms for 
adverse events associated with COVID-19 infection. A COVID-19 sensitivity analysis of the 
primary endpoint (and components) will be performed where the main analysis of the primary 
endpoint will be doneO where patients and events are censored at the onset date of AE 
associated with COVID-19 infection. In this settingO onset of COVID-19 can be assumed to be 
unrelated to randomised treatment and as such should not introduce informative censoring 
while accounting for impact of COVID-19 infection in the main analysis.

4.2.4 Analysis of the Secondary Efficacy Variables
4.2.4.1 Analysis of Total Number of HF Events (First and Recurrent) and CV Death
The composite outcome of total number of HF events (first and recurrent) and CV death with 
onset on or prior to PACDO adjudicated and confirmed by the CEA committeeO will be 
analysed by the semi-parametric proportional rates model (Lin et al 2000T Gnown as the 
LWYY method) to test the treatment effect and to Huantify the treatment difference in terms 
of the rate ratio with 95C confidence interval and p-value. If a HF event and CV death 
occurred at the same dayO then only CV death will be counted.

In additionO the two components in the composite endpoint (total number of HF events and 
CV death) will be analysed separately to Huantify the respective treatment effects and checG 
the consistency between the composite and the components. For the analysis of total number 
of HF events componentO occurrence of CV death can be regarded as semi-competing risG 
(informative censoring) and may introduce a bias in the treatment effect estimate for HF 
events (dilution of effect siIe if the drug has a positive effect on both components). To address 
this concern and to account for the correlation between the two componentsO the joint 
modelling (frailty model) approach (Rogers et al 2016) will be used for the component 
analyses. Non-parametric estimates of HF event rates over time allowing for death as terminal 
event will be provided as well (Ghosh and Lin 2000).

COVID-19
A COVID-19 sensitivity analysis of the first secondary endpoint (and components) will be 
performed where the main analysis LWYY will be applied and where patients and events are 
censored at the onset date of AE associated with COVID-19 infection. In this settingO onset of 
COVID-19 can be assumed to be unrelated to randomised treatment and as such should not 
introduce informative censoring while accounting for impact of COVID-19 infection in the 
main analysis.
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4.2.4.2 Analysis of Change from Baseline at 8 Months in the ICCJ Total Symptom 
Score

Hypothesis testing
The composite ranG-based endpoint representing the patientsK vital status at 8 months and the 
change from baseline at 8 months in KCCQ-TSS in surviving patientsO as defined in Section 
3.2.2O will be analysed using the ranG ANCOVA method (StoGes et al 2012) to test the null 
hypothesis of no difference in the distributions of ranGed outcomes between the two treatment 
groups. Analysis will be stratified by T2D status at randomisationO and adjusted for the 
baseline KCCQ-TSS value as follows. 

First the change from baseline at 8 months in KCCQ-TSS and vital status at 8 monthsO as well 
as values of the baseline KCCQ-TSS covariate will be transformed to standardised ranGs 
within each T2D randomisation stratumO using fractional ranGs and mean method for ties. 
RanGing for the composite endpoint will be done so that patients who died prior to the 8-
month assessment are assigned the worst ranGs within each stratum. Among the deceasedO the 
relative ranGing will be based on their last value of change from baseline in KCCQ-TSS while 
alive before deriving fractional ranGs. In the ranGingO patients who die prior to the first follow-
up visit where KCCQ-TSS is assessedO at 1 monthO will be defined as having a Iero change 
from baseline while alive. ThenO separate regression models will be fit to the ranGed data for 
each randomisation stratum using a regression model for the ranGed composite variable as 
dependent variableO adjusting for the ranGed baseline covariate. Residuals from this regression 
model will be captured for testing of differences between treatment groups. The CMH testO 
stratified by T2D status at randomisationO using the values of the residuals as scores will be 
used to compare treatment groups. 

KCCQ data missing for reasons other than death will be imputed as described in Section 
EHandling of missing KCCQ dataF.

The p-value from the CMH test of treatment effect at 8 months will be the used for the 
confirmatory testing of the secondary endpoint in the MTP described in Section 4.1.3.

COVID-19
Due to COVID-19 pandemicO on-site assessments could not be performed in a substantial 
number of sitesO where some were done remotely and some cancelled. FurthermoreO it could 
be assumed that locG-downs and other measures could impact PRO assessments. As a 
conseHuenceO the main analysis of this endpoint includes the population with patients who had 
a planned or performed 8 month assessment (Visit 5) prior to the major COVID-19 outbreaGO 
defined as 11th March 2020 (the date when WHO declared COVID-19 a pandemic) thus 
unaffected by the pandemicKs possible impact on health-related Huality of life (FDA 2020). 
The KCCQ-TSS in the presence of COVID-19 pandemic will be described. 
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Estimation of treatment effect
Win ratio
For a summary statistic that uses the same ranGing as that used in the hypothesis testO but has a 
clinical interpretationO the WR and the corresponding 95C confidence interval (Wang and 
PococG 2016) will be reported. It is noted that the WR differs from the statistic used for 
hypothesis testingO so that exact consistency is not expected between these two analysesO eg on 
rare occasionsO the 95C confidence interval for WR could exclude unity while the p-value for 
the pre-planned hypothesis test could be R 0.05O or the hypothesis test could be < 0.05 with the 
confidence interval for WR including unity. Formal inference for the superiority of the 
treatment over control will be made only from the pre-planned hypothesis test based on the 
WR.

The win ratio represents the odds of having a more favourable outcome versus a less 
favourable outcome when assigned to the dapaglifloIin 10 mg treatment group as opposed to 
placebo. More specificallyO each patient in the dapaglifloIin group is compared with each 
patient in the placebo group and each pair is labelled as EwinnerFO EloserFO or EtieFO depending 
on whether the patient on dapaglifloIin has a more favourableO less favourableO or the same 
outcomeO respectivelyO with respect to the composite ranGed endpoint compared to the patient 
on placebo. Win ratio is defined as the ratio of the number of EwinnerF pairs to the number of 
EloserF pairs for the dapaglifloIin arm. If the estimated win ratio is greater than 1 then the 
treatment effect is in favour of dapaglifloIin.

The win ratio statistic adjusted for the randomisation stratification factor and baseline KCCQ-
TSS will be obtained using the methodology in (Koch et al 1998O Kawaguchi et al 2011) for 
the stratified Mann-Whitney estimators for the comparison of two treatments with 
randomisation based covariance adjustment. The win ratio statistic will be calculated as 
Mann-Whitney oddsO ieO WR S MW \ (1 W MW)O where MW is the adjusted Mann-Whitney 
estimate. This transformation is monotonous in the domain of the Mann-Whitney estimate. 
The 95C confidence interval for the win ratio will be obtained  by transforming the bounds of 
the confidence interval (Koch et al 1998) for the Mann-Whitney estimateO using the same 
transformation as for the win ratio.

Responder analysis
Number and percentage of patients in each treatment group will be summarised across the 
following categoriesO where change from baseline is defined as KCCQ-TSS at 8 months minus 
KCCQ-TSS at baselineN   

Thirteen point improvement from baseline at 8 months in KCCQ-TSSO identified as a 
clinically meaningful improvement in anchor-based analyses (see Appendix A)O vs no 
clinically meaningful improvementN
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� Change from baseline in KCCQ-TSS Q 13 pointsO vs
� Death prior to the 8 months assessment or change from baseline in KCCQ-TSS < 13 

points. 

Five point deterioration from baseline at 8 months in KCCQ-TSSO identified as a clinically 
meaningful deterioration in anchor-based analyses (see Appendix A)O vs no clinically 
meaningful deteriorationN

� Death prior to the 8 months assessment or a negative change from baseline in KCCQ-TSS 
Q 5 pointsO vs

� Change from baseline at 8 months in KCCQ-TSS that is positive orO if negativeO is smaller 
than 5 points.

Patients who had a baseline value of KCCQ-TSS Q 100 W 13 S 87 points (ieO too close to the 
EceilingF to have a clinically meaningful improvement based on the instrument)O will be 
defined as having achieved Eresponder statusF for improvement only if the following 
conditions are both metN KCCQ-TSS remains Q 87 points at 8 months and KCCQ-TSS 
Q baseline at 8 months (ieO they had no deterioration from their baseline score). SimilarlyO for 
clinically meaningful deteriorationO patients who had a baseline value of KCCQ-TSS P 5 
points (ieO too close to the EfloorF to have a clinically meaningful deterioration based on the 
instrument)O will be defined as having achieved Eresponder statusF for deterioration only if 
KCCQ-TSS remains P 5 points at 8 months and KCCQ-TSS P baseline at 8 months (ieO they 
had no improvement from their baseline score).

The proportion of patients in the different KCCQ-TSS responder categories will be compared 
between treatment groups using a logistic regression model including treatment groupO 
stratification variable (T2D at randomisation) and baseline KCCQ-TSS value. The observed 
number and proportion of KCCQ-TSS respondersO odds ratio between treatment groupsO its 
corresponding 2-sided 95C confidence interval and p-value estimated from each imputed 
dataset will be combined using RubinKs ruleO and the combined results will be presented.

Additional responder analysis will be performed in the same way as described aboveO for 
17 points improvement (Elarge improvementF) and 14 points deterioration (Elarge 
deteriorationF). These thresholds of clinically meaningful change from baseline KCCQ-TSS 
were derived from anchor-based analyses of blinded study data as described in Appendix A. 
In these analysesO EceilingF and EfloorF values are handled in an analogous way as for the 
analysis of 13 points improvement and 5 points deterioration.

Empirical cumulative distribution function plots will be presented by treatment group to 
summariIe the distribution of change from baseline at 8 months in KCCQ-TSS valuesO where 
patients who die prior to the 8-month assessment will be represented with the value of 
-101 (a value below the worst possible change from baseline).
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Handling of missing ICCJ data
The number of patients with missing vital status at 8 months is expected to be negligible. If 
some patients are LTFU or withdrew consent and have unGnown vital statusO the main analysis 
will be done with these patients assigned the worst ranGs (same as deathsO described below).

In the context of analysing the composite ranGed endpoint as described aboveO missing data 
may arise when patients miss the 8-month KCCQ assessment while remaining in the study 
during the 8-month assessment window (XJ- 14 days will be used)O or when patients withdraw 
consent from the study prior to 8 months. If a patient is Gnown to have died prior to the 8-
month assessmentO the patient is considered to have a non-missing composite outcome and 
will be handled as described above (assigned the worst ranG). OtherwiseO patients who are 
alive at 8 months and have missing baseline or 8-month KCCQ assessments will have their 
missing KCCQ-TSS imputed using the multiple imputation methodology as follows.

Missing KCCQ-TSS values at baseline or at 8 months will be imputed under the Missing at 
Random assumption. The imputation will be done using a predictive mean matching multiple 
imputation model and a method of Fully Conditional Specification as implemented in the SAS 
Procedure MI (FCS statement). The predictive mean matching method ensures that the 
imputed values remain in the permissible range of the KCCQ-TSS values. Imputation will be 
done seHuentiallyO ieO imputing each time point in their chronological order and the 
imputations at a given time point will be informed by preceding imputed time points. The 
imputation model will include the treatment groupO T2D randomisation stratumO prior KCCQ-
TSS (at baselineO month 1 and month 4)O and three categorical variables representing the 
number of HF events (categorised as 0O 1 or Q 2) in the intervals from randomisation to 1 
monthO from 1 to 4 monthsO and from 4 to 8 monthsO respectivelyO depending on the time point 
being imputed. Occurrences of HF events will be determined based on the investigator-
reported potential HF events. Auxiliary variables related to HF events are included in the 
imputation model to improve the imputation accuracyO because the occurrence of HF events is 
expected to be associated with HF symptoms as assessed by KCCQ-TSS.

The number of closest observations used to sample an imputed value by the predictive mean 
matching method will be 5 (SAS default setting).

Each imputed dataset will be analysed using the methods described in the EHypothesis 
testingF and EEstimation of treatment effectF sub-sections above. The results from multiple 
imputed datasets will be combined using RubinKs rule as implemented in the SAS Procedure 
MIANALYZE.

� In the analysis of ranG ANCOVAO the CMH tests statistic used for the hypothesis test has 
a chi-sHuare distribution. In order to apply RubinKs combination ruleO which assumes 
approximate normal distribution of the statistics being combinedO a normalising Wilson-
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Hilferty transformation will be applied to the CMH test statistics from each imputed 
dataset (Ratitch et al 2013). The standardiIed transformed statistic will be computed as 
followsN

����_���
(�) =

���ℎ(�)

��
�

− �1 − 2
9 × ���

� 2
9 × ��

�

where ��ℎ(�)is the CMH statistic from the mth imputed dataset and �� is the number of 
degrees of freedom associated with the statistic (in this case eHual 1). The transformed 
statistics are approximately normally distributed with mean of 0 and variance of 1 and can 
be combined using RubinKs rule.

� For the estimation of the win ratioO a combined Mann-Whitney estimate and its standard 
error will first be obtained by applying RubinKs rule to the corresponding estimates from 
multiple imputed datasets. Then the win ratio and its 95C confidence interval will be 
obtained based on the combined Mann-Whitney estimate and its standard error as 
previously described. 

� For the summaries of number and percentage of subjects in the categories of significant 
improvement and deterioration from baselineO the number and percent of subjects with 
actual observed improvement and observed deteriorationJdeath respectively will be 
reported. The estimation of odds ratio and confidence intervals for the KCCQ-TSS 
responder analyses will use the imputation datasets created for the main analysis. 
ThereforeO deaths will be defined as non-respondersO and responder status will be 
determined based on the imputed KCCQ-TSS values for the patients who have missing 
KCCQ-TSS due to reasons other than death.

Supportive analyses and sensitivity analyses for ICCJ
The number and percent of patients who die prior to the 8-month assessment will be 
summariIed by treatment group.

Descriptive statistics of scores and change from baseline at 1O 4 and 8 months will be 
presented for TSSO overall summary scoreO clinical summary score and domains (physical 
limitationO symptom stabilityO symptom freHuencyO symptom burdenO Huality of lifeO self-
efficacy and social limitation). 

The testing and estimation described for change from baseline at 8 months in KCCQ-TSSO 
will be repeated in an exploratory fashion for change from baseline in KCCQ-TSS at 1 and 4 
monthsO and for the overall summary score and clinical summary scores at 1O 4 and 8 months.
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4.2.4.H Analysis of CV death
Time to CV death will be analysed using Cox regression in the same manner as the primary 
composite endpointO with stratification for T2D status at randomisation. The analysis will 
include CV deathsO confirmed in adjudicationO occurring on or prior to PACD. Patients who 
did not die from CV deathO will be censored at the earliest of death due to other causeO WoCO 
PACDO or for any patients who are LTFUO at last date Gnown to be alive.

COVID-19
As part of the COVID-19 related sensitivity analysis of the primary endpointO the component 
CV death will be reported (Section 4.2.3.2).

4.2.4.4 Analysis of All-Cause Mortality
Time to death from any cause will be analysed using Cox regression in the same manner as 
the primary composite endpointO with stratification for T2D status at randomisation. The 
analysis will include deaths from any cause occurring on or prior to PACD. Patients who are 
alive will be censored at PACDO or for any patients who are LTFUO at last date Gnown to be 
alive.

4.2.5 Analysis of Safety Variables
Analysis set
For safety analysesO all summaries will be based on the SAS (Section 2.1.2).

Exposure
The total exposure to IP will be defined as the length of period on IPO calculated for each 
patient as date of last dose W date of first dose X1.

An alternative measure where days of interruption are removed will be calculated and termed 
actual exposure.

Total and actual exposure will be presented descriptively.

Treatment periods
The summaries for the on-treatment period will include events with an onset date on or after 
first dose of randomised IP and on or before 30 days after last dose of IP. Additional 
presentations will include all events with onset on or after first dose of IP regardless of 
whether patients are on or off IP at the time of the event (the Eon- and off-E treatment period.). 
Patients who complete the study on IP will discontinue treatment on the SCV. ThusO there will 
in general be no events after completion of the IP periodO and censoring of events for on-
treatment analysis affects only patients who prematurely and permanently discontinue IP.

All summaries of AEs described in Section 4.2.5.1 to 4.2.5.4 below will be presented for the 
on-treatment period and on- and off- treatment period. 
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4.2.5.1 Adverse Events 
The on-treatment period was used for primary analysis of all safety variablesO except for 
amputations and preceding eventsO for which the on- and off-treatment period was considered 
the primary approach. 

In addition to SAEsO the collection of AEs that are not serious includes myocardial infarctionO 
unstable anginaO stroGeO major hypoglycaemic eventsO potential DKAsO amputationsO AEs 
leading to amputationO and preceding eventsO AEs leading to a potential endpointO DAEsO and 
AEs which are the reason for interruption of IP (see Section 3.3). ThusO summaries of AEs 
will be limited to these categories and general summaries of all non-serious AEs are not 
planned. 

AEs will be classified according to MedDRA by the medical coding team at AstraZeneca data 
management centerO using MedDRA 24.1.

Summaries by SOC and PT will be sorted by international order for SOC and by descending 
order of PT in the dapaglifloIin treatment group.

No statistical tests to compare crude AE freHuencies between treatment groups are planned. A 
summary table of the total number and percent of patients with AE with outcome deathO AEs 
of definite or probable DKAO any major hypoglycemic eventO SAEO DAEO AE leading to 
temporary interruption of IPO AEs possibly related to IPO amputations and preceding events per 
treatment group will be provided.

AmputationsO AEs leading to amputationsO and preceding events (see Section 3.3) will be 
presented in summary tables including the number and percent of patients with any event in 
the AE categoryO SAEO DAE and AE leading to interruptionO and tabulated with freHuency by 
PT. 

In addition to presentations of the number of patients with eventO the total number of events 
counting multiple events per subject will be presented.

All potential events of DKA will be submitted to an independent DKA Adjudication 
Committee. The adjudicated outcomeO definite or probableO will be considered the main 
analysis for DKA. 

For major hypoglycaemic events a summary table including the total number of subjects with 
eventsO the number and percent of patients with event in the AE intensity categoryO SAEO 
DAEO AE leading to interruptionO possible relation to IP will be presented. The presentation of 
on-treatment eventsO on- and off-treatment presentations will be provided for all major 
hypoglycaemic events.
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For AEs leading to amputations and preceding eventsO DKA and major hypoglycaemic eventsO 
event rate per 100 subject years will also be presentedO calculated as 100 times the number of 
patients with event divided by the total duration of treatment (including 30 days after last 
dose) in the given group for the on-treatment presentationO and total duration of follow-up in 
the given group for on and off treatment.

Events of genital area infections and necrotising fasciitis to be medically assessed in a blinded 
fashion prior to clinical data locG as potential events of FournierKs gangrene will be presented 
in a summary table including the number and percent of patients with any event in the SAE or 
DAE categoryO and tabulated with freHuency by PT.

4.2.5.2 Serious Adverse Events 
SAEs will be presented as described below both on treatment and on and off treatment.

The number and percent of patients with SAEs will be presented by SOCO PT and treatment 
group. The most common SAEs will also be presented by PT only. 

AEs with outcome death will be presented separately by SOC and PT.

4.2.5.H Adverse Events Leading to Discontinuation or Interruption of Investigational 
Product

The number and percent of patients with event will be presented by SOC and PT for AEs 
leading to discontinuation of IP and AEs leading to temporary interruption (separately for the 
two categories based on action taGen EDrug Permanently DiscontinuedF and EDrug 
InterruptedF respectivelyO recorded in the CRF AE module).

4.2.5.4 Laboratory Evaluation and Vital Signs
Summaries of creatinine and calculated eGFR will be based on creatine samples analysed at 
the central laboratory.

The result and the change from baseline of creatinineO eGFR and vital signsO will be 
summariIed by treatment group at each visit (excluding PTDV and SCV) with scheduled 
measurement (see Section 3.4) using descriptive statisticsO including nO meanO SDO rangeO 
medianO and Huartiles.

4.2.6 Analysis of Exploratory Objectives
Time to the first occurrence of hospitalisation from any cause will be analysed with the same 
method as the primary endpointO based on information on the SAE eCRF form.

The proportion of patients with worsened (higher) NYHA class at 8 months compared to 
baselineO including patients who died prior to 8 months in the worsened categoryO versus 
patient with improved or unchanged NYHA classO will be analyIed by logistic regression with 
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treatment groupO baseline NYHA class and T2D status at randomisation as factorsO presented 
as an odds ratio with corresponding 95C confidence interval. Only NYHA assessments made 
at site or through phone visits with the patient to be used in analyses. 

Change from baseline to each scheduled assessment visit (see Section 3.4) for body weightO 
SBP and eGFR will be analysed with a MMRM. All non-missing visit data will be usedO 
including measurements after discontinuation of IP. The model will include terms for 
treatment groupO visitO visit by treatment group interactionO the baseline measurement and T2D 
stratification status at randomisation as covariates. The model will be used to derive a least-
sHuares estimate of the treatment difference with 95C confidence interval and corresponding 
two-sided p-value. Missing data will not be imputed.

For eGFRO the MMRM model above will additionally be used to derive the EtotalF slopes 
(between randomisation and egO 1 year and 2 years respectively) and the EchronicF slopes 
(between a post randomisation time point to egO 1 year and 2 years respectively) will be 
estimated via linear contrasts. 

The analysis of change from baseline in KCCQ clinical summary scoreO overall summary 
score and KCCQ-TSS sub-scores (symptom burden and symptom freHuency) will follow the 
analysis of KCCQ-TSS in Section 4.2.4.2. QoL score will be summarised using descriptive 
statistics.

EQ-5D-5L derived utility score will be summarised by descriptive statisticsO and used for 
health economic modelling and reported in a separate health economic report. 

5 INTERIM ANALYSES

An interim analysis is planned to be performed including approximately 67C of the target 
number of patients with adjudicated primary endpoint events (approximately 748 events). 
There will in principle be one planned interim analysis for efficacyO with the possibility of the 
DMC to conduct subseHuent interim analysis if they deem necessary. The significance level 
for final analysis will be based on the actual number of interim analyses. The interim analysis 
will assess superiority of dapaglifloIin to placebo. The interim analysis will have a nominal 
two-sided alpha level of 0.2C. At the interim analysisO the primary composite endpoint will be 
tested in the full study population at the specified alpha level. If superiority is achieved for the 
primary endpointO then the superiority of dapaglifloIin to placebo on CV deaths will be tested 
in the full study population at a two-sided level of 0.2C. If CV death is significantO then an 
action is triggered whereby the DMC will evaluate the totality of the efficacy data and safety 
dataO to determine if benefit is uneHuivocal and overwhelming such that the DMC 
recommends ending the study.
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If the interim analysis leads to a decision to terminate the study early based on pre-defined 
stopping guidelinesO the executive committee will define a PACDO on or after which SCVs 
will commence. The study report will be based on all events occurring on prior to the PACD. 

If the study is stopped at the efficacy interim analysisO testing of remaining secondary 
endpoints will be performed on the final database in the full population onlyO in fixed 
seHuence described in the right branch of Figure 2 (Section 4.1.3) at two-sided significance 
level 0.2C. 

6 CHANGES OF ANALYSIS FROM PROTOCOL

The alpha for final analysis adjusted for interim analysis at alpha 0.2C will be set to 5C 
minus 0.2C S 4.8CO rather than 4.98C as determined by the Haybittle-Peto function for 67C 
of events (Sections 9.1 and 9.5 of the CSP).
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Appendix A Estimation of Clinically Meaningful Thresholds for ICCJ 
Total Symptom Score

A 1 Methods
Thresholds for CMWPC will be estimated according to predefined algorithms using an 
anchor-based approachO supplemented with graphical visualisations of the distribution across 
anchor categories. Clinically meaningful thresholds will be estimated for change from 
baseline KCCQ-TSS at 8 months.

This appendix describes the methods which were applied to blinded study data prior to 
database locG and unblinding of the studyO with results and derived thresholds presented in this 
SAP prior to the interim analysis. The threshold analyses were performed on the FAS 
population used in the main analysis for KCCQ (the population with patients who had a 
planned Visit 5O ieO at 8 monthsO prior to the major COVID-19 outbreaGT see 4.2.4.2)O on 
blinded study data across both treatment arms only including patients with complete data at 
baseline and 8 months.

Anchor-based approaches
Anchor-based approaches estimate a threshold by VanchoringK the results on a separate 
variableO often a patient-reported outcome. The anchor-based analysis will employ the PGIS in 
HF symptoms. Meaningful change will be evaluated using observed scores according to a 
predefined algorithm. The responses to PGIS at baseline and 8 months will be used in the 
analysis.

Categorisation of anchors
The change from baseline PGIS at 8 months will be categoriIed and categories will be 
collapsed in different waysO to provide a clearer distinction between patients who have and 
have not experienced a meaningful change according to this anchor. 

The ordinal responses to PGIS at baseline and 8 months will be assigned the following 
numeric valuesN
� 1 (Vno symptomsK)
� 2 (Vvery mildK)
� 3 (VmildK)
� 4 (VmoderateK)
� 5 (VsevereK)
� 6 (Vvery severeK)

Change from baseline PGIS at 8 months will be categoriIed as smallO moderate or large 
improvementJdeterioration or stable as defined in Table A1.
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Table A1 Categories of Change from Baseline PGIS in Heart Failure Symptoms 
at 8 Months

PGIS at baseline

PGIS at 8 months

No 
symptoms Very mild Mild Moderate Severe Very 

Severe

1 2 H 4 5 6

No symptoms  1 0
Stable

X1
SD

X2
MD

X3
LD

X4
LD

X5
LD

Very mild 2 -1
SI

0 
Stable

X1
SD

X2
MD

X3
LD

X4
LD

Mild 3 -2
MI

-1
SI

0
Stable

X1
SD

X2
MD

X3
LD

Moderate 4 -3
LI

-2
MI

-1 
SI

0
Stable

X1
SD

X2
MD

Severe 5 -4
LI

-3
LI

-2
MI

-1
SI

0
Stable

X1
SD

Very severe 6 -5
LI

-4
LI

-3
LI

-2
MI

-1
SI

0
Stable

LDO large deteriorationT LIO large improvementT MDO moderate deteriorationT MIO moderate improvementT SDO 
small deteriorationT SIO small improvement

The categories in Table A1 will be further collapsed as 
� Vmoderate or large deteriorationK in the categorisation with 5 categories (version A)
� Vsmall or moderate deteriorationK in the categorisation with 5 categories (version B)
� Vsmall or moderate improvementK in the categorisation with 5 categories (version B)
� Vmoderate or large improvementK in the categorisation with 5 categories (version A)

The change from baseline KCCQ-TSS at 8 monthsO will be used repeatedly in the anchor-
based analyses. To explore the adeHuateness of each anchor categorisationO the Spearman 
correlation coefficient between change from baseline KCCQ-TSS and change from baseline 
PGIS at 8 months will be assessed.

The larger the correlation coefficient between an anchor and the endpointO the greater the 
confidence in the classifications. An anchor is considered adeHuate if it has a correlation 
coefficient of 0.3 or greater (Coon and CooG 2018).

Descriptive statistics (meanO SDO medianO HuartilesO minimum and maximum) and an eCDF is 
presented for each categorisation in Section A 2. The eCDF curves display a continuous plot 
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of the change from baseline on the horiIontal axisO and the cumulative proportion of patients 
experiencing changes from baseline up to that levelO on the vertical axis. If the eCDF curves 
show very poor distinction between categoriesO they may be complemented with curves 
illustrating the probability density function for that categorisation.

Establishing the clinically meaningful threshold
The various estimates from the different streams of evidence (tables and plots of the 
distribution) will be examined for convergence in an effort to triangulate onto a single 
threshold value which represents CMWPC (for improvement and deteriorationO respectively) 
and the KCCQ-TSS responder analysis will be performed for this threshold. HoweverO if the 
values are too disparateO a range of clinically relevant thresholds may be identified. CMWPC 
thresholds identified will be indicated in the eCDF for change from baseline KCCQ-TSS by 
treatmentO in the unblinded resultsO and responder analysis will be performed for the 
thresholds.

A 2 Summary of Results of Anchor-Based Analysis on Blinded Study 
Data

The anchor-based analysis of change from baseline KCCQ-TSS at 8 months in different 
categories of change from baseline PGIS at 8 monthsO is presented in Table A2. As this 
analysis is done on blinded study data and only includes patients with observed values for 
both KCCQ-TSS and PGIS at 8 months (patients who died and all other patients with missing 
data are excluded)O the EmeanF is selected as a representation of the average of a group. This 
anchor-based analysis indicates that small or moderate improvement corresponds to a mean 
increase in KCCQ-TSS of 13 points. A large improvement in PGIS corresponds to a mean 
increase in KCCQ-TSS of about 17 points. A large deterioration in PGIS corresponds to a 
mean decrease in KCCQ-TSS of about 14 pointsO whereas a moderate deterioration in PGIS 
corresponds to a mean decrease in KCCQ-TSS of 5 points. It is important to note that the 
group of patients who were categoriIed as being EstableF in terms of their HF symptoms at 8 
months had a mean increase in KCCQ-TSS of almost 5 points.

In the responder analysis of the third secondary efficacy endpointO change from baseline 
measured at 8 months in the TSS of the KCCQ (Section 4.2.4.2)O an increase of 13 points or 
more in KCCQ-TSS will be considered a clinically meaningful improvement and a decrease 
of 5 points or more will be considered a clinically meaningful deterioration. The anchor-based 
analysis and the distribution curves indicate that a EsmallF improvement cannot be 
distinguished from a EmoderateF improvementO while they are both clearly separated from the 
EstableF category. LiGewiseO the anchor-based analysis and distribution curves indicate that a 
EsmallF deterioration cannot be distinguished from the EstableF category. The SpearmanKs 
correlation coefficient between change from baseline at 8 months in KCCQ-TSS and PGIS 
was around 0.29-0.30O where a correlation of 0.3 or greater between an anchor and the 
anchored scale is considered adeHuate (Coon and CooG 2018). 
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Table A2 Distribution of Change from Baseline ICCJ-TSS at 8 months by 
Change from Baseline PGIS 8 Months

N (%) Mean SD Min J1 Median JH Max Correlatio
n a

PGIS at 8 MonthsN 7 
Categories

0.29
Large Improvement 120 (6) 17.4 22.51 -54.2 0.5 15.1 32.8 70.8
Moderate Improvement 275 (13) 12.9 20.13 -76.0 0.0 12.5 25.0 72.9
Small Improvement 453 (21) 13.0 19.63 -47.9 0.0 11.5 24.0 85.4
Stable 811 (38) 4.5 19.01 -64.6 -5.2 2.1 16.7 66.7
Small Deterioration 277 (13) 1.7 17.32 -37.5 -8.3 0.0 11.5 55.2
Moderate Deterioration 111 (5) -4.7 20.43 -59.4 -16.7 -4.2 6.3 58.3
Large Deterioration 64 (3) -13.7 27.85 -91.7 -30.2 -7.8 4.2 29.2

PGIS at 8 MonthsN 5 
Categories (collapsing 
EmoderateF and ElargeF)

0.29

Moderate or Large 395 (19) 14.3 20.96 -76.0 0.0 12.5 27.1 72.9
Small Improvement 453 (21) 13.0 19.63 -47.9 0.0 11.5 24.0 85.4
Stable 811 (38) 4.5 19.01 -64.6 -5.2 2.1 16.7 66.7
Small Deterioration 277 (13) 1.7 17.32 -37.5 -8.3 0.0 11.5 55.2
Moderate or Large 175 (8) -8.0 23.74 -91.7 -20.8 -4.2 5.2 58.3

PGIS at 8 MonthsN 5 
Categories (collapsing 
EsmallF and EmoderateF)

0.30

Large Improvement 120 (6) 17.4 22.51 -54.2 0.5 15.1 32.8 70.8
Small or Moderate 728 (34) 13.0 19.81 -76.0 0.0 11.5 25.0 85.4
Stable 811 (38) 4.5 19.01 -64.6 -5.2 2.1 16.7 66.7
Small or Moderate 388 (18) -0.1 18.46 -59.4 -10.4 0.0 10.4 58.3
Large Deterioration 64 (3) -13.7 27.85 -91.7 -30.2 -7.8 4.2 29.2
a Absolute value of the Spearman correlation coefficient for change from baseline KCCQ-TSS at 8 months 

and change from baseline PGIS at 8 months with each categorisation.
Categories of change from baseline PGIS at 8 months as defined in Table A1. 
KCCQO Kansas City Cardiomyopathy QuestionnaireT PGISO patient global impression of severityT TSSO total 
symptom score

The eCDF curves in Figure A1 demonstrate a clear separation between all categories of 
improvement and the EstableF categoryO in the interval between 5 and 40 points increase in 
KCCQ-TSS at 8 monthsO where separation is expected for these curves. HoweverO the 
separation is less distinct between the categories of EsmallF and EmoderateF improvement. For 
deteriorationO the ElargeF and EmoderateF deterioration categories are clearly separated from 
the EsmallF and the EstableF categoryO in the interval between 5 and 40 points decrease in 
KCCQ-TSS at 8 monthsO where separation is expected for these curves. The combined 
Emoderate or largeF categories of deterioration and improvement in Figure A2 are separated 
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from the EstableF category. This is also observed for combined Esmall or moderateF categories 
of deterioration and improvement in Figure A3.

Figure A1 Empirical Cumulative Distribution Function for Change from Baseline 
ICCJ-TSS at 8 Months versus Change from Baseline PGIS at 8 
Months with 7 Categories

KCCQO Kansas City Cardiomyopathy QuestionnaireT PGISO patient global impression of severityT TSSO total 
symptom score 
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Figure A2 Empirical Cumulative Distribution Function for Change from Baseline 
ICCJ-TSS at 8 Months Versus Change from Baseline PGIS at 8 
Months with 5 Categories (Collapsing LModerate” and LLarge”)

KCCQO Kansas City Cardiomyopathy QuestionnaireT PGISO patient global impression of severityT TSSO total 
symptom score 
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Figure AH Empirical Cumulative Distribution Function for Change from Baseline 
ICCJ-TSS at 8 months Versus Change from Baseline PGIS at 8 
Months with 5 Categories (Collapsing LSmall” and LModerate”) 

KCCQO Kansas City Cardiomyopathy QuestionnaireT PGISO patient global impression of severityT TSSO total 
symptom score 

A H Summary of Results of Distribution-Based Analysis on Blinded 
Baseline Study Data

Distribution-based methods (0.5 SD and 1 SEM) were used to explore the MCID in the 
KCCQ-TSSO in patients with HFpEF. The MCID is a value to which between-group 
differences in average change from baseline are comparedO to assess clinical relevance of the 
difference between treatment groups.

The SEM was calculated as  ��� = �� # $1 − %�� O where ax is the SD at baseline and rxx is 
the reliability (internal consistency) of the scale at baseline. The internal consistency of the 
KCCQ-TSS was assessed by CronbachKs alpha. The distribution-based analyses indicated that 
0.5 SD (based on CohenKs EmediumF effect siIe) of the baseline KCCQ-TSS score was eHual 
to 11.0 and that 1 SEM was eHual to 8.6 (Table A3). Based on these distribution-based 
analysesO a rounded mid-point between these values of 10 points is expected to represent a 
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MCID for KCCQ-TSS in patients with HFpEF. The MCID will not be used to inform 
responder analysesO as the MCID is not based on within-patient change and is therefore not 
appropriate for assessing an individualKs EresponseF.

Table AH Distribution-Based Cut-offs for a Minimal Clinically Important 
Difference in the ICCJ-TSS 

N1 One-half SD N2 1 SEM
Baseline ICCJ-TSS 4730 11.0 4562 8.6

N1  The SD is based on the number of patients with an observed baseline KCCQ-TSS.
N2  The SEM is based on the number of patients with an observed scorable responses to each of the items in the 
KCCQ-TSS.
KCCQO Kansas City Cardiomyopathy QuestionnaireT NO number of patients in treatment groupT SDO standard 
deviationO SEMO standard error of measurementT TSSO total symptom score



 
______________________________ 
Academic Statistical Analysis Plan 
Study Code   D169CC00001 
Edition Number  1.3 
Date    April 15, 2022 
_______________________________               

 
 

__________________ 
DELIVER: Academic Statistical Analysis Plan 

 
Dapagliflozin Evaluation to Improve the LIVEs of 

Patients with PReserved Ejection Fraction Heart Failure 
 
 

An International, Double-blind, Randomised, Placebo-Controlled 
Phase III Study to Evaluate the Effect of Dapagliflozin on 

Reducing CV Death or Worsening Heart Failure in Patients with 
Heart Failure with Preserved Ejection Fraction (HFpEF) 

__________________ 
 
 

 
 

 
 
 
 
 
 

 
 

 
 

 __________________ 



  DELIVER Academic SAP v. 1.3 

 2 

DELIVER: Academic Statistical Analysis Plan 
 

Dapagliflozin Evaluation to Improve the LIVEs of 
Patients with PReserved Ejection Fraction Heart Failure 

 
 

An International, Double-blind, Randomised, Placebo-Controlled 
Phase III Study to Evaluate the Effect of Dapagliflozin on 

Reducing CV Death or Worsening Heart Failure in Patients with 
Heart Failure with Preserved Ejection Fraction (HFpEF) 

__________________ 
 
 
DELI9ER CO-CHAIRS, S7EERING COMMI77EE 

 
 

 

  

     Date 
 
 

 
 

 
     Date 
 
 
 
  

Apr 15Ѷ 2022

Apr 15Ѷ 2022



  DELIVER Academic SAP v. 1.3 

 3 

Table of Contents 
 

 
1. INTRODUCTION ............................................................................................................ 4 
2. CLINICAL ENDPOINTS OF INTEREST ...................................................................... 4 
3. LABORATORY-BASED ENDPOINTS OF INTEREST ............................................... 5 
4. BREAKDOWN OF ENDPOINTS ................................................................................... 6 
5. SUBGROUPS .................................................................................................................. 6 
5. ALTERNATIVE ANALYTIC APPROACHES .............................................................. 7 
6. COVID-19 ........................................................................................................................ 7 
7. META-ANALYSES ........................................................................................................ 9 
 
  



  DELIVER Academic SAP v. 1.3 

 4 

 
1. INTRODUCTION 
DELIVER is an international, multicentre, parallel group, event-driven, randomized, double-
blind trial in patients with chronic heart failure and left ventricular ejection fraction (LVEF) 
>40%, comparing the effect of dapagliflozin 10 mg once daily, vs. placebo, in addition to 
standard of care. Patients with or without diabetes, with signs and symptoms of heart failure, a 
LVEF >40%, elevation in natriuretic peptides and evidence of structural heart disease are 
eligible. The primary endpoint is time-to-first cardiovascular death or worsening heart failure 
event (heart failure hospitalization or urgent heart failure visit), and will be assessed in dual 
primary analyses ± the full population and in those with LVEF <60%. The study is event-driven 
and will target 1117 primary events. A total of 6,263 patients have been randomized. 
 
The DELIVER executive committee has developed this academic statistical analysis plan 
(ASAP) that describes pre-specified analyses that were not described in the DELIVER regulatory 
SAP (rSAP). General principles outlined in the regulatory SAP will be followed unless specified 
otherwise here. This document is meant to supplement and complement the regulatory SAP and 
delineate all analyses that were pre-specified prior to database lock. When relevant, analyses will 
be conducted based on the pooled DAPA-HF and DELIVER dataset to examine the effects of 
dapagliflozin in a broad range of patients with HF. 
 
2. CLINICAL ENDPOINTS OF INTEREST 
In addition to the efficacy and safety variables listed in the rSAP, the effect of dapagliflozin on 
the following endpoints will be explored. These events that are imbalanced between arms may be 
analyzed as time-to-event to better understand the time course. All endpoints will be assessed in 
the full cohort and in the LVEF < 60% subgroup. These include: 
 

x Days alive and out of the hospital  
x Quality of life-adjusted days alive and out of the hospital 
x Investigator reported vs. CEC-adjudicated endpoints  
x Time to onset of benefit of dapagliflozin 
x New diuretic initiation, discontinuation, and dose changes 
x New onset atrial fibrillation 
x In the T2D subgroup, new glucose lowering therapy initiation and changes in insulin dose 

(in those on insulin at baseline) 
x In the non-T2D subgroup, new diagnosis of diabetes  
x Signs and symptoms of HF 
x Patient Global Impression of Severity  
x Target risk factor control (for blood pressure, smoking, antiplatelet/anticoagulant 

therapy) 
x Cardiac ischemic events including myocardial infarction, unstable angina, unplanned 

coronary revascularization, and stroke 
x Hyperkalemia as a reported adverse event and initiation of new potassium-lowering 

therapy 
x Acute kidney injury as a reported adverse event and initiation of dialysis 
x Anemia and requirement for blood transfusion as reported adverse events 
x Gout as an adverse event and initiation of new uric acid-lowering therapy 
x KCCQ Overall Summary Score at 1, 4 and 8 months 
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x KCCQ Clinical Summary Score at 1, 4 and 8 months 
x KCCQ Physical Limitations Score at 1, 4 and 8 months  
x KCCQ Social Limitations Score at 1, 4 and 8 months 
x Proportion of patients with clinically meaningful deterioration (5 point or greater 

ZRUVHQLQJ), aQG VPaOO (�5 SRLQW), PRGHUaWH (�10 SRLQW) aQG OaUJH (�20 SRLQW) 
improvement in KCCQ-TSS, CSS, OSS, PL, QoL and Social Limitations Scores. 

 
COVID-19 Related Endpoints 
 
In addition, the following COVID-19 related endpoints will be evaluated: 

x Occurrence of COVID-19 infection (documented as AE or SAE) 
x Occurrence of COVID-19 related hospitalizations (overall and among patients with 

COVID-19 infection) 
x Occurrence of COVID-19 related hospitalizations requiring ICU admission (overall and 

among patients with Covid-19 infection) 
x Occurrence of COVID-19 related deaths (overall and among patients with Covid-19 

infection) 
x Acute kidney injury and initiation of dialysis reported as an adverse event during 

hospitalization for COVID-19 
x Requirement for mechanical ventilation reported as an adverse event during COVID-19 

hospitalization 
x Requirement for vasopressor support reported as an adverse event during COVID-19 

hospitalization 
x Sudden cardiac death/cardiac arrest requiring resuscitation during COVID-19 

hospitalization 
x Worsening heart failure reported during or following COVID-19 hospitalization 
x Use of systemic corticosteroids for COVID-19 
x Diabetic ketoacidosis reported as an adverse event during or following COVID-19 

hospitalization 
x Among patients with documented COVID-19 infection, total events of COVID-10 related 

hospitalizations and COVID-19 related deaths 
 
3. LABORATORY-BASED ENDPOINTS OF INTEREST 
In addition, the following laboratory-based endpoints will be assessed: 
 

x eGFR-based 
o Composite of confirmed sustained decline in eGFR, ESRD, and/or renal death. 

Sustained GHcOLQH LQ HGFR ZLOO bH GHILQHG aV �40%, �50%, �57% decline from 
baseline 

o Acute, chronic, and total eGFR slope analysis, including with blanking period to 
account for acute, expected eGFR changes 

o FRcXVHG H[aPLQaWLRQ RI WKH ³HGFR GLS´, WKH acXWH changes in eGFR in the days-
to-weeks after randomization 

o Recalculation of eGFR based on variable calculators (including the 2009 CKD-
EPI Equation and 2021 CKD-EPI Equation) 
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4. BREAKDOWN OF ENDPOINTS 
x Mode of death including focused examination of sudden death (as a composite with 

ventricular arrhythmias reported as adverse events) 
x Reasons for hospitalization (total all-cause hospitalization, non-CV hospitalization, HF-

related hospitalization, and other CV hospitalizations) 
x 30-day readmission (all-cause and HF-related) 
x Breakdown of worsening HF events (including urgent visits / Emergency Department 

stays / oral loop diuretic escalation)  
 
Unknown deaths will not be included as a component of CV deaths in the primary analysis as 
outlined in the rSAP. In a prespecified exploratory analysis, we will apply a probabilistic model 
(predetermined prior to database lock) to better distinguish unknown deaths as either CV or non-
CV in etiology. This probabilistic model will be built based on known clinical factors that 
differentially predict adjudicated known cases of CV vs. non-CV deaths. 
 
5. SUBGROUPS 
In addition to the subgroups listed in the rSAP, the following subgroups of interest will be 
explored to examine event rates and for consistency of efficacy and safety of dapagliflozin. All 
subgroups will be identified based on randomization or pre-randomization data unless otherwise 
specified. For each subgroup, we will assess the treatment effect and interaction with treatment 
for the primary endpoint and each of the secondary endpoints, including components of the 
primary endpoint, measures of quality of life (KCCQ), NYHA class, and the renal composite 
endpoint. In addition, all subgroups will be assessed in the LVEF < 60% subgroup.  
 

x IPSURYHG/UHcRYHUHG LVEF (WKRVH ZKR KaG LVEF �40% at any time prior to 
randomization) 

x LVEF subgroups in the rSAP are specified according the following cutpoints (� 49%, 50 
WR 59%, �60%). AGGLWLRQaO LVEF VXbJURXSV WR OLPLW GLJLW SUHIHUHQcH ZLOO bH cRQVLGHUHG 
and treatment effects will be examined across LVEF as a continuous function. In 
addition, the two-way interaction between sex and LVEF will be examined. 

x Age subgroups in the rSAP are specified according to the following cutpoints (median 
age). Specific evaluation of older age categories will be considered and treatment effects 
will be examined across age as a continuous function 

x BMI subgroups in the rSAP are specified according to the following cutpoints (30kg/m2). 
BMI categories will additionally be evaluated according to the full WHO classification 
and treatment effects will be examined across BMI as a continuous function 

x Other anthropometric indices e.g., waist-to-height ratio using quantiles and recognized 
cutpoints   

x eGFR subgroups in the rSAP are specified according to the following cutpoints 
(60mL/min/1.73m2). eGFR categories will additionally be evaluated according the full 
KDIGO classification and treatment effects will be examined across eGFR as a 
continuous function 

x Focused examination of Stage IV CKD (if eGFR was less than 30mL/min/1.73m2 at 
randomization or at any post-randomization measurement) 

x Further breakdown of glycemic categories into no diabetes, prediabetes, and T2D and 
examination of treatment effects across HbA1c as a continuous measure 

x Time from prior HF hospitalization 
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x Time from index HF diagnosis 
x Background HF therapies including focused examination of patients on various 

combinations of therapies (including the Heart Failure Collaboratory score) and on/off 
MRA and on/off ARNI at randomization 

x In T2D subgroup, background anti-hyperglycemic therapies including focused 
examination of patients on various combinations of therapies 

x Patients with COPD 
x Patients with OSA 
x Patients with history of coronary artery disease / prior MI 
x Patients with metabolic syndrome (using standard definitions) 
x Subgroups based on baseline use and dosing of diuretics 
x Patients with multimorbidity and frailty 
x Patients with baseline risk as determined by the MAGGIC and other risk scores 
x Subgroups based on baseline evidence of congestion and congestion scores 
x Regional subgroups based on socioeconomic differences based on the GINI coefficient 
x Subgroups based on KCCQ-TSS and other KCCQ domains at baseline. 

 
5. ALTERNATIVE ANALYTIC APPROACHES 
Unless otherwise specified, these alternative approaches will be considered for the primary 
endpoint and each of the secondary endpoints, including components of the primary endpoint, 
measures of quality of life (KCCQ), NYHA class, and the renal composite endpoint. 

x Win ratio using different clinically relevant hierarchies e.g., death, heart failure 
hospitalization, urgent heart failure visit requiring IV therapy, outpatient therapy for 
worsening HF, quality of life, and kidney endpoints 

x Multi-state modeling of changes in transitional states (ranging from alive and well to 
death)  

x Estimation of time to first statistically significant benefit 
x Forecasting lifetime benefit of dapagliflozin if treatment effects were assumed to be 

maintained long-term 
x Absolute risk reductions and NNT calculation overall and across key subgroups 
x Cost effectiveness based on US perspective, European perspective, and Other Regions of 

the World perspective 
x Assessment of DELIVER trial and label eligibility in the GWTG-HF registry and other 

³UHaO-ZRUOG´ GaWaVHWV 
x ³RHaO ZRUOG´ aSSOLcaWLRQ RI WKH DELIVER WULaO ILQGLQJV WR the GWTG-HF registry and  

other datasets to estimate projected benefit if dapagliflozin was implemented in usual 
care 

 
6. COVID-19 META-ANALYSES 

x Together with the subset of patients in DELIVER with COVID-19, a meta-analysis will 
be performed using available phase 3/4 published trials of sodium±glucose cotransporter 
2 inhibitor therapies in COVID-19 (including but not limited to DARE-19) 

x Analyses evaluating outcomes after post-randomization COVID-19 diagnosis will be 
performed (for instance, increase in mortality or HF event risk after COVID-19 
diagnosis) 
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Systemic 
Search 

To ensure trials beyond DARE-19 and DELIVER were not missed, a systemic search via PubMed 
and EMBASE will be conducted of 

x Randomized, placebo-controlled trials of SGLT2 inhibitors in COVID-19 
x Published between March 1st, 2020 to August 1, 2022 
 

Rationale DARE-19 randomized non-critically ill patients with one or more cardiometabolic risk factors 
(including T2D, HTN, ASCVD, HF or CKD) hospitalized with COVID-19 to dapagliflozin versus 
placebo, with one of the primary outcomes being respiratory/ cardiovascular/ kidney organ failure or 
death from any cause. DELIVER randomized patients with HF and LVEF above 40% to dapagliflozin 
or placebo, and due to the time course of the trial had many patients experiencing COVID-19 related 
hospitalizations and deaths. Neither trial was adequately powered to assess the effects of 
dapagliflozin on all-cause mortality, and specific end-organ complications. This pre-specified meta-
analysis will allow for greater power to evaluate the effects of dapagliflozin on a range of COVID-19 
related clinical endpoints. 

Overall 
Aim 

Using study-level published data from DARE-19 and participant-level data from DELIVER, we aim 
to estimate the effect of SGLT2 inhibitors on all-cause mortality and specific end-organ 
complications overall, and in clinically-relevant subgroups 

Primary 
Endpoint 

COVID-19 related death (this includes COVID-19 related deaths in DELIVER and all deaths in 
DARE-19)  

Secondary 
Endpoints 

x Acute kidney injury and initiation of dialysis during or following hospitalization for COVID-
19 

x Requirement for mechanical ventilation during COVID-19 hospitalization 
x Requirement for vasopressor support during COVID-19 hospitalization 
x Sudden cardiac death/resuscitated cardiac arrest requiring resuscitation during COVID-19 

hospitalization 
x Worsening heart failure during or following COVID-19 hospitalization 
x Composite of COVID-19 related death and organ failure (acute kidney injury, initiation of 

dialysis, mechanical ventilation, vasopressor support, cardiac death/ resuscitated cardiac 
arrest, worsening heart failure) 

x Composite of COVID-19 related death, acute kidney injury and initiation of dialysis. 
x Diabetic ketoacidosis during or following COVID-19 hospitalization 

Subgroups x With or without diabetes 
x With or without ASCVD 
x With or without CKD (eGFR < 60) 
x With or without HTN 
x Age, sex, race, BMI, geographic region 

Statistical 
Analysis 

x Intention-to-treat analyses from both trials will be considered and include all randomized 
participants 

x All effect sizes will be extracted as point estimates (95% CI). 
x Statistical heterogeneity will be assessed between trials 

Risk of Bias Study quality will be evaluated using the Cochrane Risk of Bias Tool  
Reporting This planned meta-analysis will be conducted and reported in accordance with the Preferred 

Reporting Items for Systematic Reviews and Meta-Analysis statement 
Registration This meta-analysis will be registered on PROSPERO 
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7. META-ANALYSIS OF SGLT2 INHIBITOR HFPEF TRIALS AND OTHER SGLT2 
INHIBITOR TRIALS 

A meta-analysis will be performed using available phase 3/4 published trials of other sodium±
glucose cotransporter 2 inhibitor therapies in HFpEF, including but not limited to EMPEROR-
Preserved.  
 

Systemic 
Search 

To ensure trials beyond EMPEROR-Preserved and DELIVER were not missed, a systemic search via 
PubMed and EMBASE will be conducted of 

x Randomized, placebo-controlled CV and kidney outcomes trials of SGLT2 inhibitors 
x Published between January 1, 2015 to July 1, 2022 
x Only studies including >1,000 patients with HF and LVEF >40% 

Rationale Both EMPEROR-Preserved and DELIVER were similarly designed in evaluating patients with HF, 
an LVEF above 40%, and elevated natriuretic peptides. Neither trial was powered for mortality or 
kidney disease outcomes. This pre-specified meta-analysis of the 2 largest trials of HFmrEF and 
HFpEF will allow for greater power to evaluate a broad range of clinical endpoints and within 
subgroups of interest than either trial could provide alone. 

Overall 
Aim 

Using study-level published data from EMPEROR-Preserved and participant-level data from 
DELIVER, we aim to estimate the effect of SGLT2 inhibitors on cardiovascular events, kidney 
events, and mortality outcomes overall, and in clinically-relevant subgroups 

Primary 
Endpoint 

Time from randomization to the occurrence of the composite of death adjudicated as CV cause or 
unplanned HF hospitalization 

Secondary 
Endpoints 

x Time from randomization to the occurrence of the composite of death adjudicated as CV 
cause or a worsening HF event (including either unplanned hospitalization or urgent HF visit 
requiring IV therapy) 

x Total number of worsening HF events and cardiovascular death 
x Time from randomization to the occurrence of deaths adjudicated as CV cause 
x Time from randomization to death from any cause 
x Time from randomization to renal composite outcome (50% or higher sustained decline in 

eGFR, end stage kidney disease, or renal death) 
x Proportion of patients with clinically meaningful deterioration (5 point or greater worsening), 

aQG VPaOO (�5 SRLQW), PRGHUaWH (�10 SRLQW), aQG OaUJH (�15 SRLQW) LPSURYHPent in KCCQ-
TSS, CSS, OSS 

Subgroups x LVEF (<50%, �50 WR <60%, �60%) 
x With or without diabetes 
x Use of no use of ACEi/ARB/ARNI at baseline 
x Use and no use of MRA at baseline 
x Age (�70 aQG <70 years), sex (male, female), race (White, Black, Asian, Other), BMI (<30 

aQG �30 NJ/P2), eGFR (�60 and <60mL/min/1.73m2), systolic blood pressure, history of 
AF/AFL, hospitalization for HF within 12 months, NYHA class (II and III/IV) 

Statistical 
Analysis 

x Fixed effects model 
x Only intention-to-treat analyses from both trials will be considered and include all randomized 

participants 
x All effect sizes will be extracted as point estimates (95% CI). For the time-to-first event 

endpoints, Cox proportional hazards models will be used for hazard ratio (HR) and 95% CI. 
Recurrent event analyses will be based on the Lin-Wei-Yang-Ying model and summarized as 
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rate ratio (RR) and 95% CI. Responder analyses for KCCQ changes will be based on logistic 
regression analyses summarized as odds ratios with 95% CIs. 

x The continuous association between LVEF and treatment effects on the primary endpoint will 
be assessed with restricted cubic spline analyses. Data from these published splines in the 
EMPEROR program will be digitized using a validated, semiautomatic tool (DigitizeIt 
software https://www.digitizeit.xyz/). 

x Statistical heterogeneity will be assessed between trials 
Risk of Bias Study quality will be evaluated using the Cochrane Risk of Bias Tool  
Reporting This planned meta-analysis will be conducted and reported in accordance with the Preferred 

Reporting Items for Systematic Reviews and Meta-Analysis statement 
Registration This meta-analysis will be registered on PROSPERO 

 
Meta-analyses will also be performed using available phase 3/4 published trials of other sodium±
glucose cotransporter 2 inhibitor therapies in different disease states to provide a comprehensive 
assessment of the value of SGLT2 inhibitors across the disease spectrum. 

https://www.digitizeit.xyz/
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Appendix B Programming Code for Calculating Significance Level for 
LVEF F60% Subpopulation

Let &' and  &( denote the standardiIed test statistic for testing the hypothesis of treatment effect in the 
LVEF < 60C subgroup and the full population respectively. &' and  &( are bivariate normal with 
correlation eHual to the proportion of events in the LVEF < 60C subpopulation (Spiessen and Debois 
2010).  To control the familywise error rate below DO for a pre-specified significance level )( for the 
full populationO we need to define )'for the subgroup such thatO under the null hypothesisO

(1) *+&' , -./ 01 &( , -.�2 = )                                                                 

where -./ and -.� are the corresponding critical values from the standard normal distribution.

EHuation (1) can be rewritten as 

*+&( , -.�2 3 *+&' , -./4 &( 5 -.�2

= )( 3 *+&' , -./4 &( 5 -.�2

= )

Thus we need to find )'  such that  

*+&' , -./4 &( 5 -.�2 = ) − )(

As noted by Spiessen and Debois 2010O this corresponds to error spending for group seHuential 
methods where &( is the test statistic at interim analysis and &' is the test statistic at the final analysis. 
AccordinglyO standard software for group seHuential designs can be used to calculate the significance 
level )' as shown below using the R pacGage gsDesign or the SAS procedure SEQDESIGN

For the proportion of events in the LVEF <60C subgroup we use the lower bound of a 95C confidence 
interval for the estimated proportion calculated using normal approximation as 

6 − -(78$6(1 − 6)9:

where -(78 is the upper 2.5C percentile of the standard normal distribution and 6 = :;<9: for :;<
events in the subgroup and : events in total.

In an example of 810 (72.5C) in the subgroup out of a total of 1117 eventO the lower confidence limit 
for the proportion is 0.699O which will be used in the example R and SAS code below.
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R gsDesign package
Example with lower proportion 0.699 (lower confidence limit) events in the subgroupN
gsd <-  

   gsDesign(k=2, timing=c(0.699,1),

      # 69.9% events at interim, corresponding to proportion in su#group

   test.t$pe=1, s%u=s%&inear,

   s%upar=c(0.699,1,0.',1),

      # proportion 0.' o% tota( a(p)a spent at interim, corresponding to 
      # a(p)a2 = 0.'*0.0+,=0.02+ t-o-sided set %or t)e %u(( popu(ation

    a(p)a=0.02+)

      #tota( one-sided a(p)a 0.0+,.2
                       # 

(a(p)a1 <- 2*100*(1-pnorm(gsd/upper/#ound021)))  
       # a(p)a1 no- )o(ds t)e t-o-sided signi%icance (eve( %or %ina(
       # ana($sis, corresponding to a(p)a1 %or t)e su#group

SAS proc SEJDESIGN
Example with lower proportion 0.699 (lower confidence limit) events in the subgroupN

proc se2design #sca(e=pva(ue3
     design nstages=2 in%o=cum(69.9 100)  
     .* 69.9% events at interim, corresponding to proportion in su#group *.
     met)od=peto(pva(ue=0.012)  
     .* a(p)a 0.012 one-sided spent at interim, corresponding to 
        0.02+ t-o-sided set %or t)e %u(( popu(ation *.
         stop=re4ect  
         a(t=(o-er a(p)a=0.02+3   
     .*   0.0+,.2 tota( one-sided a(p)a  *.    
     ods output #oundar$ = #ound3
  run3
  
  d��� a(p)a13
    set #ound3    
    i% 5stage5=23
    a(p)a1=100*2*#ound5(a3
  run3

   .* a(p)a1 no- )o(ds t)e t-o-sided signi%icance (eve( %or %ina( ana($sis,    
      corresponding to a(p)a1 %or t)e su#group *.
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