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Sponsor 
Novartis Pharmaceuticals 
 
Generic Drug Name 
Sacubitril/Valsartan 

 
Trial Indication(s) 
Heart Failure 

 
Protocol Number 
CLCZ696B2036 
 
Protocol Title 
A cohort study to compare the hospitalization rates between naïve Sacubitril/valsartan and naïve ACEi/ARBs heart failure patients with 
reduced ejection fraction using secondary US electronic health records data 
 
Clinical Trial Phase 
NA 
 
Phase of Drug Development 
NA 
 
Study Start/End Dates   
Study start date: 03 June 2020 
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Study Completion date: 19 October 2020 
 
Reason for Termination  
NA 
 
Study Design/Methodology 
This was a non-interventional retrospective cohort study using the US secondary EHR dataset, Optum EHR, to compare the naive 
sacubitril/valsartan HFrEF patient population (aged ≥ 18 years) to a matched naive ACEi/ARB HFrEF patient population.  
 
The study comprised of the following periods: 
 
Identification period: 01-Jul-2015 to 31-Mar-2019 
 
Study period 
• 01-Jul-2014 to 31-Mar-2020 for primary objective and secondary objective 2 to 7. 
• 01-Jul-2008 to 30-Sep-2020 for secondary objective 1. 
 
Follow-up period: Patients were followed up until 31-Mar-2020, death or patient transfer out. 
 
Baseline period: 365 days prior to index 
 
Centers 
Novartis Investigative Site 
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Objectives: 

Primary objective(s) 
1. To compare the rate of HF hospitalizations in a Naive HFrEF patient population commencing treatment with sacubitril/valsartan and 

a Naive HFrEF patient population commencing treatment with ACEi/ARB, both patient populations are naive to both 
sacubitril/valsartan and ACEi/ARB for 365 days prior to index. 

 
Secondary objective(s)  

1. To compare the rate of HF hospitalizations in a Truly naive HFrEF patient population commencing treatment with sacubitril/valsartan 
and a Truly naive HFrEF patient population commencing treatment with ACEi/ARB, both patient populations are entirely naive to 
both sacubitril/valsartan and ACEi/ARB. 

2. To compare the time to first HF hospitalization for naive sacubitril/valsartan HFrEF patients vs naive ACEi/ARB HFrEF patients. 
3. To compare the rate of HF hospitalizations or HF ER encounters for Naive sacubitril/valsartan HFrEF patients vs Naive ACEi/ARB 

HFrEF patients. 
4. To compare the time to first HF hospitalizations or HF ER encounters for Naive sacubitril/valsartan HFrEF patients vs Naive 

ACEi/ARB HFrEF patients. 
5. To compare the rates of all-cause hospitalization for Naive sacubitril/valsartan HFrEF patients vs Naive ACEi/ARB HFrEF patients. 
6. To compare the time to first all-cause hospitalization for Naive sacubitril/valsartan HFrEF patients vs Naive ACEi/ARB HFrEF 

patients. 
7. To compare the rates of cardiovascular (CV) hospitalization for Naive sacubitril/valsartan HFrEF patients vs Naive ACEi/ARB HFrEF 

patients. 
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Test Product (s), Dose(s), and Mode(s) of Administration 
NA 

Statistical Methods  
All analyses were performed on EVICO. The statistical software used for this study was the latest versions of Statistical Analysis Software 
(SAS) and/or R. 
Descriptive statistics of the cohort demographics were reported as follows: 

- Continuous variables were summarized using n, mean, median, standard deviation (SD), minimum, maximum, 95% CI, 25th and 75th 
percentiles. 

- Categorical variables were summarized using frequency counts and percentages. 
- Missing data were reported using frequency counts and percentages 

 
Variables were assessed for similarity between the sacubitril/valsartan cohort and ACEi/ARBs cohort. only variables with a standardized mean difference 
(SMD) ≥ 0.1 (or 10%), age and sex were included in the adjusted negative binomial and sub distribution models, following propensity score matching. 

For the primary objective and secondary objectives 1, 3, 5 and 7, negative binomial models were used for the analysis, the rate ratio (RR), total person 
years, annualized hospitalization rates, 95% CI and p-values were reported. A sensitivity analysis was conducted for the primary objective, where the 
wash-out period is extended to all available data pre-index (index date included) and reporting the associated RR, 95% CI and p-values. A further 
sensitivity analysis were conducted on the primary objective, where follow-up is limited to one year post-index, the associated RR, 95% CI and p-values 
will be reported. 

For secondary objectives 2, 4, and 6 a sub distribution model was used, the hazard ratio (HR), total person years, annualized hospitalization 
rates, 95% CI and p-values were reported. The sub distribution hazards model was chosen, as it allows for an estimation of incidence of the 
occurrence of an event whilst taking competing risk into account 
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Study Population: Key Inclusion/Exclusion Criteria  
 
Inclusion criteria  
 

Sacubitril/valsartan incident cohort 

Included patients 

- Prescribed sacubitril/valsartan within the identification period (01-July-2015 to 31-Mar-2019), that had non-missing gender and year 
of birth data. 

- With at least one ICD-9-CM or ICD-10-CM code for diagnosis of HF within one-year prior to date of first prescription of 
sacubitril/valsartan (index date), and are treated as part of the integrated delivery network. 

- With first month active 365 days prior to index and last date active was greater than or equal to (≥) index, and the month of provider 
source data was greater than the final date of patient follow-up. 

- That were ≥18 years old at index date. 
- With a valid LVEF value ≤40%, prior to index (index date included). 

 

Angiotensin-converting enzyme inhibitors (ACEi) and Angiotensin II receptor antagonist (ARB) incident cohort 

Included patient: 

- Prescribed ACEi or ARBs within the identification period (01-Jul-2015 to 31-Mar-2019), that had non-missing gender and year of 
birth data. 

- With at least one ICD-9-CM or ICD-10-CM code for diagnosis of HF within one-year prior to date of first prescription of ACEi or 
ARB (index date), and were treated as part of the integrated delivery network. 
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- With first month active 365 days prior to index and last date active was ≥ index, and the month of provider source data is greater than 
the final date of patient follow-up. 

- That were ≥ 18 years old at index date. 
- With a valid LVEF value ≤ 40%, prior to index (index date included). 

 

Exclusion Criteria: 

Sacubitril/valsartan incident cohort 

Excluded patients for the primary objective and secondary objective 2 to 7: 

- Patients who were prescribed sacubitril/valsartan within one-year prior to index date. 
- Patients who were prescribed ACEi or ARBs, within one-year prior to index date (index date included). 

Exclude patients for secondary objective 1: 

- Patients who were prescribed sacubitril/valsartan prior to index date. 
- Patients who were prescribed ACEi or ARBs prior to index date (index date included). 

 

Angiotensin-converting enzyme inhibitors (ACEi) and Angiotensin II receptor antagonist (ARB) incident cohort 

Exclude patients for the primary objective and secondary objective 2 to 7: 

- Patients who were prescribed ACEi or ARBs within one-year prior to index date. 
- Patients who were prescribed sacubitril/valsartan within one-year prior to index date (index date included). 
- Which had a valid sacubitril/valsartan prescription that enables inclusion in the sacubitril/valsartan cohort. 
- Exclude patients for secondary objective 1: 
- Patients who were prescribed ACEi or ARBs prior to index date. 
- Patients who were prescribed sacubitril/valsartan prior to index date (index date included). 
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- Which had a valid sacubitril/valsartan prescription that enables inclusion in the sacubitril/valsartan cohort 
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Participant Flow 
Attrition of patients for Naive cohort and Truly naive cohort are shown below: 
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Baseline Characteristics 



  Page 12 of 34 
Clinical Trial Results (CTR) 
  CLCZ696B2036 
 

 

Itani, Taha
Could we perhaps modify the formatting to allow the p-values to appear on the same line (< 0.0001)?
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Primary Outcome Result(s) 
 
The rate of HF hospitalization events of the Naive sacubitril/valsartan cohort was similar compared with the Naive ACEi/ARB cohort; but 
this difference was not statistically significant (RR: 1.003, 95% CI: 0.907-1.108, p = 0.959). 
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Secondary Outcome Result(s) 
 

The rate of HF hospitalization events of the Truly naive sacubitril/valsartan cohort was slightly higher compared with the Truly naive 
ACEi/ARB cohort; but this difference was not statistically significant (RR: 1.045; 95% CI: 0.890-1.227, p = 0.591)  
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The time to first HF hospitalization events of the Naive Sacubitril/valsartan cohort was slightly higher compared with the Naive 
ACEi/ARB cohort in both the models; but this difference was not statistically significant (Option 1: HR: 1.024; 95% CI: 0.935-1.121, p = 
0.61; Option 2: HR: 1.016; 95% CI: 0.928-1.113, p = 0.73) 
 

 
 
 

 

 

 

 

 

 

Itani, Taha
Could we please add a footnote to describe the difference between the adjustment in the Option 1 vs. Option 2? This would apply for the subsequent tables below. 
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The rate of HF hospitalizations and ER visit events of the Naive sacubitril/valsartan cohort was statistically significantly lower compared 
with the Naive ACEi/ARB cohort (RR: 0.86962; 95% CI: 0.80726–0.93680, p = 0.00023) 
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The time to first HF hospitalization or HF ER visit events of the Naive sacubitril/valsartan cohort was statistically significantly lower 
compared with the Naive ACEi/ARB cohort in both the models (Option 1: HR: 0.917, 95% CI: 0.858-0.981, p = 0.011; Option 2: HR: 
0.912, 95% CI: 0.853-0.975, p = 0.006) 
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The rate of all-cause hospitalization events of the Naive sacubitril/valsartan cohort was statistically significantly lower compared with the 
Naive ACEi/ARB cohort (RR: 0.867, 95% CI: 0.807-0.932, p < 0.0001) 
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The time to first all-cause hospitalization events of the Naive sacubitril/valsartan cohort was statistically significantly lower compared with 
the Naive ACEi/ARB cohort in both the models (Option 1: HR: 0.850, 95% CI: 0.797-0.905, p < 0.001; Option 2: HR: 0.839, 95% CI: 
0.788-0.894, p < 0.001) 
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The rate of CV hospitalization of the Naive sacubitril/valsartan cohort was slightly lower compared with the Naive ACEi/ARB cohort; but 
this difference was not statistically significant (RR: 0.939, 95% CI: 0.865-1.020, p = 0.13) 

 
 
 
 
Safety Results 
Not applicable 
 
 
Other Relevant Findings 
None  
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Conclusion 
The use of sacubitril/valsartan in Renin-angiotensin-aldosterone system inhibitors (RAASi)-naive patients with heart failure with reduced 
ejection fraction (HFrEF) resulted in lower rates of all-cause hospitalization and in a composite of Heart failure (HF) hospitalization and 
Emergency Rooms (ER) visit compared with ACEi/ARB treatment. The rates of HF and CV hospitalizations were similar between the two 
cohorts. These findings further strengthen the evidence base for sacubitril/valsartan in ACEi/ARB-naive patients. Initiating 
sacubitril/valsartan directly in RAASi-naive patients with HFrEF can reduce total hospitalizations, thereby reducing the clinical and 
economic burden of HFrEF in these patients. 

 

Date of Clinical Study Report 
15 October 2021 
 
 
 
 
 
 
 
 
 
 
 
 

 
 


