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VERTIS CV is a multinational, placebo-controlled, double-blind, randomized, parallel-group Phase III 
trial to assess the impact of ertugliflozin therapy on cardiovascular (CV) outcomes in a population with 
type 2 diabetes mellitus (T2DM) and a history of atherosclerotic cardiovascular disease (ASCVD).  
 
Here we describe the statistical considerations for additional exploratory analyses to further investigate 
the impact of ertugliflozin on heart failure (HF)-related outcomes to complement the primary assessment 
of HHF/CVD death in the primary statistical hierarchy and secondary outcomes of HHF. This document 
is a supplement to the HF hospitalization and related analyses in the protocol and the primary SAP, and is 
intended to prospectively specify a series of ‘hypothesis-generating analyses’. Additional exploratory 
analyses may be conducted in the future based upon the results of the pre-specified analyses of HF related 
outcomes.   
 
1. Background and Rationale 

 
Time to composite of hospitalization for heart failure (HHF) and CV death defined as time from 
randomization to a confirmed event of hospitalization for HF or CV related death (i.e., an event meeting 
adjudication criteria) is a pre-specified VERTIS CV outcome included in the primary statistical analysis 
hierarchy. All reported hospital admissions for HF, including first and any recurrent events, will be CEC 
adjudicated.  In addition HHF alone (time to first) is one of the secondary outcomes.  
 
CEC-adjudicated events of hospitalization for HF are recognized as a standard component in HF 
development programs (either as an efficacy or a safety parameter, according to the specific program 
goals). Assessed in a controlled clinical study, the frequency of HF hospitalizations is expected to be 
driven by acute decompensations and correlate with general HF disease progression in a given cohort.  
However, although generally accepted by the clinical community, it is recognized that time to first event  
outcome has a number of limitations. For example, it does not incorporate analysis of recurrent events or 
does not consider results based on the presence or absence of HF at baseline including type of heart 
failure (HFrEF; HFpEF). Given the demonstrated benefit for the SGLT2 class on HHF and composite 
HHF/CV death diabetic population as well as recent  publication demonstrating reduction in CV events in 
subjects with HFrEF without diabetes (DAPA HF reference) there is significant scientific interest in CV 
outcomes in subjects with different types of HF. Significant proportion of subjects in VERTIS CV had  
heart failure prior to study enrollment therefore additional prespecified analyses will be conducted to 
explore effects of ertugliflozin on reduction of HF related CV events/CV death.  
 
Baseline characteristics:  
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Summary of baseline population characteristics will be presented in a tabular form by a) by presence or 
absence of prior HF at baseline and-randomized treatment assignment; and b) in subset of patients with 
prior history of HF by EF: rEF, pEF, and unknown EF and treatment assignment; and c)independent of 
prior HF status, stratified by EF: rEF; pEF; and Unknown EF and treatment assignment. 
Format used will be similar to that in Example of potential display below (CARMELINA paper Table#1) 
 

Overall study population (N = 8246; reference to primary publication) 
 

a) Comparison of baseline characteristics, all ertu versus placebo based on baseline history of heart 
failure = Yes/No  

b) Summary of baseline characteristics  among those with prior HF by type of heart failure (same 
characteristics as above; table would have 3 column headings (HFrEF; HFpEF; HFunkEF + heart 
failure history = yes but with no baseline EF available) 
c) overall study cohort by EF: rEF, pEF, and unknown EF. 
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2. Analysis of time to first event of HF hospitalizations (HHF) and of HHF/CV Death composite  
 
The VERTIS protocol and primary SAP already include (Tables and KM will be available):  

a) Secondary hypothesis superiority testing -  time to the first composite of HHF/CV death as pre-
specified efficacy outcome, which will be analyzed both in the intention-to-treat (CV ITT; 
primary analysis strategy) and the on treatment analysis (CV FAS with +14 and +30 days 
censoring window)  utilizing Cox Proportional Hazard (CPH) statistical  method.  

b) Secondary outcome of time to first Hospitalization for HF utilizing CPH model (CVITT and on 
treatment CV FAS + 14 days)  

c) NEW: KM-individual treatment groups (5 mg, 15 mg) for HHF will be generated (KM - 
individual treatment groups for the composite already exists)   

 
Additional proposed analysis will include (Tables and KM curves):  

I. Time to event analyses using Cox proportional hazards models will be performed for these 
assessments, using the Fine and Gray method to account for competing risk of non-CV mortality 
in analyses of the HHF/CV Death composite outcome (CV ITT) and HHF (CV ITT). Exposure 
times of all patients will be censored at the date they were last known to be free of all components 
of the individual and composite outcomes analyzed. 

 
II. A supportive analysis for the composite HHF/CV Death and HHF will be performed (CPH, CV 

ITT) in the subsets of patients with history of HF at baseline (1900/8238; 23.1%), and in those 
without prior HF. The time to first confirmed event will be modeled univariably with treatment, 
and also in multivariable analyses including region and baseline type of ASCVD status as 
ASCVD risk factors. Baseline CVD status /risk factors will include 5 different model terms:  

o CAD, 
o cerebrovascular disease, 
o PVD,  
o prior MI,  
o prior stroke 

In addition, univariablee analyses CPH (CV ITT) with factor for HF at baseline will be conducted for:  

• MACE; 
• HHF/CV Death; 
• CV death; 
• HHF 
• All-cause death 

 
3. Total events (composite of HF hospitalization or CV death)  

 
The classical analysis of time to first event has the disadvantage of excluding all events that occur 
subsequent to the first. In order to gain maximal information from the study, it is important to consider 
events that occur after a first non-fatal event has occurred.  
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I. Analyses will be performed to explore the effect of ertugliflozin on total events including the first 

and subsequent events for HHF and HHF/CV Death outcomes. Anderson-Gill method will be 
used as the primary analysis method (CV ITT) to analyze multiple occurrences of these outcomes 
(1 event, 2 events, ≥3 events), with treatment as an explanatory factor, region as a stratification 
factor, and history of HF and CVD status at baseline as other factors. CVD status will include 
CAD, cerebrovascular disease, PVD, prior MI, and prior stroke.  A point estimate and two sided 
95% confidence interval for the hazard ratio and the resulting p value will be reported. 
Descriptive statistics will also be reported for recurrent events, displaying the number of patients 
with 1, 2, and ≥3 events) by treatment group. 
 
Alternative methods for analyses of first + recurrent events, including Wei-Lin-Weisfeld (WLW) 
method, negative binomial regression  and frailty models will not be used in initial analysis but 
will be provided as sensitivity analyses if requested by the peer review process. 

 
 
 
4. Subgroup analyses (table /forest plots). 

 
Analyses of time to first event of HHF and of HHF/CV death (CV ITT), pooled doses, stratified by the 
following baseline characteristics will be included, using formal test of heterogeneity of the treatment 
effect among these subgroups: 
 
- Median split for age 
- Sex 
- Race 
- Ethnicity 
- Region 
- Median split BMI 
- Median split for diabetes duration 
- Baseline – <8.5,  ≥ 8.5% HbA1c 
- Baseline UACR (<30; 30-300; and > 300) 
- Baseline ACEI/ARB 
- Baseline MRA use 
- Baseline beta blocker use  
- Baseline loop diuretic use 
- Baseline insulin use 
- Baseline metformin use 
- Prior HF 
- Ejection Fraction (<40%; 40-50%; >50%; unknown EF) 
- Prior MI (Yes/No) 
- CAD (Yes/No) 
- Atrial fibrillation 
- Hypertension 
- Baseline eGFR (<45, 45<60, 60 <90, and ≥90) and dichotomously by eGFR <60: Y/N 
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5. Additional analyses of time to first primary and key secondary outcomes (CV ITT 
population) by EF (< 45%; ≥45%; unknown):  
 

a) among those with HF at baseline; and 

              b) in the overall population regardless of HF history at baseline:  

Forest plots will be available for primary and key efficacy outcomes based on presence or absence of 
prior HF at baseline.  
 

 
 
 
Additional exploratory analyses:   
 
I) Time to first primary and key secondary outcomes stratified by EF (CV ITT 

population) 
 
Analyses of the primary and key efficacy outcomes will be presented based on type of HF in 
patients with HF at baseline, and in the entire population regardless of HF presence at 
baseline (EF cut off <45): 
a) 6 groups: 

• rEF and HF+ 
• rEF and HF- 
• pEF and HF+ 
• pEF and HF- 
• unk EF and HF+ 
• unk EF and HF- 

 
 
 

 
b) Entire study population analyses based on EF alone regardless of HF status: 

• rEF 
• pEF 
• unkEF 

 
 
Data will be produced for: 
• MACE; 
• CV/HHF composite; 
• CV death; 
• HHF; 
• All-cause death;  
• HHF or CV death (all first + recurrent)  
• HHF or all-cause death (all first + recurrent) 
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II) Descriptive summary of readmissions and death among subjects who 

experienced at least one HHF (CV ITT), Example table 14.2.20 below: 
• Descriptive summary of readmissions and deaths among subjects w/ at least one HHF event in 

study 
• Same as previous but broken down by prior HF at baseline 
• Same as previous but broken down by EF (45) at baseline 
• Same as previous but broken down by HF/EF category at baseline 

 

 
 

 
 

 
 
 
 
 

6. Absolute difference NNT table for the following outcomes:  
• MACE 
• CV Death  
• All cause mortality 
• HHF 
• HHF or CV Death   

 
 
 

7. High level summary of key safety findings:  

CV SOC table / High Level Group Term or PT (MeDRA dictionary SOC only) (AFib , CHF AEs etc -  
expecting less AEs  in active arm.  
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APPENDIX 1: 
 
8. Additional future analyses for consideration beyond the initial publication at ESC (perhaps for 
AHA 2020 or ACC 2021):  

 
I. Benchmark analysis similar to what was presented in prior publications. 

 

 
 

II. Time to onset of effect similar as presented for DAPA HF, AHA meeting 2019.  
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III. Heart failure risk stratification analysis - paper similar to Berg et al.  
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IV. Future biomarker analyses in 2021 – biomarkers TBD 
 
 
 

APPENDIX 2: Below section includes only key reference points with regards 
to primary SAP and data collection (background material):  
 
Statistical considerations: Existing key analyses primary SAP:  
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Subgroup analysis primary SAP: 

 
 
 
 
Key data collection reference points:  
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Collection of Background CV conditions at baseline: 
 
Associated Vascular Diagnosis (AVD) CRF page: Collected on all subjects with instructions to 
mark conditions if they met protocol Inclusion #4 criteria: 
 

 
 
Inclusion #4 
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Blinded data sample based in AVD CRF: 

 
 
 
Data in Background publication - presented based on Medical History Blinded data: 
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HF population - defined based on medical history – presented based on  narrow Cardiac Failure 
SMQ 
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NYHA – collected in subjects with HF at baseline – data collected retrospectively: 

 
 
 
 
 
 
 
 
 
 
 
 
 
EF collection: data collection in all subjects if available. In case of multiple historical measurements 
in the same patient, sites were asked to repost EF based on the test obtained closest to 
randomization (prior to): 
 

 

 05JMDB

 

 05L9NX



  
 
 

PFIZER CONFIDENTIAL FINAL  MARCH 20, 2020  

 
 

 
 
 
Reference points from publications: 
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DAPA HF-NEJM (contribution of urgent visits was minimal to overall endpoints pool) 
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