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Trial Indication(s)
Heart Failure

Protocol Number
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Protocol Title

A cohort study to compare the hospitalization rates between naive Sacubitril/valsartan and naive 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 HFTEF patient population commencing treatment with ACEi/ARB, both patient populations are entirely naive to
both sacubitril/valsartan and ACEi/ARB.

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) =2 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% Cl 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.



U, NOVARTIS Page 6 of 34

Clinical Trial Results (CTR)
CLCZ696B2036

- 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 ACE1 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:

Attrition Table: Naive cohort

Patients Patients
Remaining Excluded
Criteria Criteria n %" n %"
Number
Sacubitril/valsartan incident cohort
1 Prescribed sacubitril/valsartan within the
identification period (01-July-2015 to 49269
31-March-2019), that have non-missing gender
and year of birth data.
2 With at least one ICD-9-CM or ICD-10-CM code
for diagnosis of heart failure within one-year prior
to date of first prescription of sacubitril/valsartan 25048 (5926%) 17221 (40.74%)
(index date), and are treated as part of the
integrated delivery network
3 With first month active 365 days prior to index o 5
and last date active is = index. 22273 (52.69%) 19996 (47.31%)
That are = 18 years old at index date. 22267 (5268%) 20002 (47.32%)
5 With a valid LVEF value = 40%, prior to index o -
(index date included). 13749 (3253%) 28520 (6747%)
6 That were not prescribed sacubitril/valsartan
within one-year prior to index date. 13749 (32.53%) 28520 (67.47%)
7 That were not prescribed ACEi or ARBs, within
one-year prior to index date (index date included). 3367 (7.97%) 38002 (32.03%)
ACEi and ARB incident cohort
1 Prescribed ACEi or ARBs within the identification
pericd (01-July-2015 to 31-March-2019), that 0344258
have non-missing gender and year of birth data.
2 With at least one ICD-9-CM or ICD-10-CM code
for diagnosis of heart failure within one-year prior
to date of first prescription of ACEi or ARB (index 361022 (3.86%) 8983236 (96.14%)
date), and are treated as part of the integrated
delivery network.
3 With first month active 365 days prior to index o o
and last date active is zindex. 319119 (3:42%) 9025139 (96.58%)
4 That were = 18 years old at index date. 318609 (3.41%) 9025649 (96.59%)
5 With a valid LVEF value < 40%, prior to index 9 o
(index date included). 76155 (0.81%) 9268103 (99.19%)
6 That were not prescribed ACEi or ARBs within 52057  (0.56%) 9292201 (99 44%)

one-year prior to index date.
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Patients Patients

Remaining Excluded
Criteria Criteria n %™ n %*
Number

7 That were not prescribed sacubitril/valsartan
within one-year prior to index date (index date
included).

8 That do not had a valid sacubitril/valsartan

prescription that enables inclusion in the
sacubitril/valsartan cohort.

51153  (0.55%) 9293105 (99.45%)

50872 (0.54%) 9293386 (99.46%)

*Percentages were based on the number of patients who met the first criterion in the database.

Attrition Table: Truly naive cohort

Patients Patients
Remaining Excluded
Criteria Criteria n % ™ n Y™
Number

Sacubitril/valsartan incident cohort
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Patients Patients
Remaining Excluded

Criteria Criteria n % n ki
Number
1 Prescribed sacubitril/valsartan within the

identification period (01-July-2015 to 31-March- 49969

2019), that have non-missing gender and year of

birth data.
2 With at least one ICD-9-CM or ICD-10-CM code

for diagnosis of heart failure within one-year prior

to date of first prescription of sacubitril/valsartan 25048 (59.26%) 17221 (40.74%)

(index date), and are treated as part of the

integrated delivery network
3 With first month active 365 days prior to index 5 o

and last date active is = index. 22773 (52.69%) 19996 (47.31%)
4 That were 218 years old at index date. 22267 (52.68%) 20002 (47.32%)
5 With a valid LVEF value =40%, prior to index o o

(index date included). 13749 (3253%) 28520 (67.47%)
6 That were not prescribed sacubitnlivalsartan prior

1o index date. 13749 (32.53%) 28520 (67.47%)
T That were not prescribed ACEi or ARBs, prior to

index date (index date included). 1230 (2.91%) 41039 (37.09%)

ACEi and ARB incident cohert

1 Prescribed ACEi or ARBs within the identification

period (01-July-2015 to 31-March-2019), that 9344258

have non-missing gender and year of birth data.
2 With at least one ICD-9-CM or ICD-10-CM code

for diagnosis of heart failure within one-year prior

to date of first prescription of ACEi or ARB (index 361022 (3.86%) 8983236 (96.14%)

date), and are treated as part of the integrated

delivery network.
3 With first month active 365 days prior to index

and last date active is = index. 319119 (3.42%) 9025139 (96.58%)
4 That are =18 years old at index date. 318609 (3.41%) 9025649 (96.59%)
5 With a valid LVEF value = 40%, prior fo index 5 o

(index date included). 76155 (0.81%) 9268103 (99.19%)
6 That were not prescribed ACEi or ARBs prior to 26710 (0.29%) 9317548 (99.71%)

index date.
7 That were not prescribed sacubitril/valsartan prior 5 o

to index date (index date included). 26197 (0.28%) 9318061 (99.72%)
8 That do not had a valid sacubitrilivalsartan

prescription that enables inclusion in the 26197  (0.28%) 9318061 (99.72%)
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Baseline Characteristics

Propensity score reported pre-and post-matching: Descriptive statistics for Naive sacubitril/valsartan cohort and
Naive ACEi/ARB cohort

Pre-match Post-match
Sacubitril/ ACEi/ARB Sacubitril/ ACEi/ARB
valsartan wvalsartan
Statistic N % N % p value SMD N % N % p value SMD
0,
Number of N (%) 3367 100 50872 100 3060 100 6120 100
Patients
Socio
demographics
Age (years) at NGbnon- 5367 100 s0872 100 . - 3060 100 6120 100 0.6684
index missing) 0.0001
Patients with
estimated 173 514 6153 1210 161 526 567 9.26
ages
Mean 6592 . 66 94 . 66.02 . 65.93 B
SD. 13.08 . 13.74 . 764 | 13.08 . 1408 . 0.66
Min 21 . 18 . 21 . 18
Max 87 . a7 ) 87 . 87
25%
Percentile 58 . o8 : 58 : o7
Median 67 . 68 . 67 . 67
oy
5% 76 . 78 . 76 . 77
percentile
Sex Female N (%) 967 2872 17927 3524 00;01 14.01 | 907 2964 1860 3039 04594 1.64
Male N (%) 2400 71.28 32945 64.76 14.01 | 2153 70.36 4260 69.61 1.64
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Pre-match Post-match
Sacubitril  ACEi/ARB Sacubitril  ACEi/ARB
valsartan valsartan
Statistic N % N % p value SMD [N % N Yo p value SMD
Year of index 2015 N (%) 92 273 8505 1672 00?)01 4857 | 92 301 181 296 09694 029
2016 N (%) 638 18.95 18140 3566 3818 | 636 2078 1260 2059 048
2017 N (%) 1040 30.89 12688 24.94 1329 | 994 3248 2019 32.99 1.08
2018 N (%) 1239 36.80 9377 1843 4197 | 1054 3444 2115 3456 0.24
2019 N (%) 358 1063 2162 425 2450 | 284 928 545 801 1.31
Race African American N (%) 549 1631 8409 1653 00132 061 498 16.27 1009 1649 08733 057
Asian N (%) 36 107 402 079 201 | 30 098 71 116 175
Caucasian N (%) 2660 79027 130840 7833 220 | 2423 7918 4825 7884 0.84
i 0
Other N (%) 113 336 2212 435 516 | 109 35 215 351 0.27
Unknown
Ethnicity Hispanic N (%) 95 282 1810 356 00317 4190 | 8 281 190 310 07353 1.74
Not Hispanic N (%) 3007 91.98 46696 91.79 070 | 2823 9225 5626 9193 1.21
Unknown N (%) 175 520 2366 465 253 | 151 493 304 497 0.15
i i 0
Geographical Midwest N (%) 1349 4007 23556 4630 . .. . 1262 | 1268 4144 2500 4232 08843 179
region 0.0001
Northeast N (%) 512 1521 6533 1284 681 | 474 1549 946 1546 0.09
South N (%) 1326 39.38 15447 30.36 19.01 | 1147 3748 2230 36.44 217
West N (%) 99 294 3917 770 2133 | 96 314 202 3.30 0.93
f 0
other! N (%) 81 241 1419 279 241 | 75 245 152 248 0.21
Lnknown
i 0
Geographical East North Central - N (%) 1006 2988 16561 3255 . . 578 | 934 3052 1916 31.31 09847 1.70

division

0.0001
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Pre-match Post-match
Sacubitril/ ACEI/ARB Sacubitril/ ACEI/ARB
valsartan valsartan
Statistic N % N % p value SMD |N % N % p value SMD
East South Central N (%) 255 757 4388 863 3.86 238 7.78 439 717 2.30
Middle Atlantic N (%) 326 968 3528 694 9.97 295 9.64 584 954 0.33
Maountain N (%) 56 166 2384 469 17.31 53 173 107 175 0.12
New England N (%) 185 549 3000 590 1.74 178 582 362 592 0.42
Pacific N (%) 43 1.28 1522 299 11.89 43 1.41 95 1.565 1.22
7 0
gﬂ”th AtlWest South N (%) 1067 3169 11019 2166 2283 | 905 2958 1787 29.20 0.83
West North Central N (%) 341 1013 6933 1363 10.84 332 10.85 667 1090 0.16
/ 0
Other N (%) 88 261 1537 302 246 | 82 268 163 266 0.10
Unknown
Elixhauser Low ECI Score <0 N (%)
Comorbidity 9 0.27 205 040 2.35 9 0.29 29 047 2.91
Index (ECI)
Mild ECI score 0 N (%) 7 021 220 043 3.98 5 0.16 41 0.67 7.87
f 0
Moderate ECT Score N (%) 87 258 1540 3.03 268 | 83 271 211 345 426
Severe ECI Score 25 N (%) 3264 9694 438907 96.14 4.40 2963 96.83 5839 9541 7.37
Comorbidities, Altered N (%) <
signs & consciousness 100 297 3699 7.27 0.0001 19.61 99 3.24 177  2.89 03641 1.99
symptoms ’
Anemia (including. N (%) 204 606 4319 849 _ - 937 | 199 650 418 683 05555 1.31
iron deficiency) 0.0001
0
COPD N (%) 630 1871 11525 2265 | oznm 975 | 594 1941 1140 1863 03655 200
. o
Dementia N (%) 66 196 3115 612 0301 2126 | 65 212 126 206 0.8361 046
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Pre-match Post-match
Sacubitril/ ACEI/ARB Sacubitril/ ACEi/ARB
valsartan \valsartan
Statistic N % N % p value SMD [N % N % p value SMD
Depression N (%) 342 1016 6362 1251 00?)01 741 | 321 1049 602 984 03263 216
Diabetes mellitus N (%) 1202 3570 18990 37.33 0.0582 339 | 1110 36.27 2193 3583 06780 0.92
Dyslipidemia N (%)
(including 2103 6246 31221 61.37 0.2093 224 | 1907 6232 3812 62.29 0.9757 007
hypercholesterolemia)
Edema and fluid N (%) ;
overload 404 12.00 6410 1260 03078 1.83 373 1219 746 12.19 1.0000 0.00
. o
Hypertension N (%) 2339 6947 37180 73.09 00301 8.00 | 2158 7052 4224 69.02 01402 327
Renal Disease N (%) 992 2946 14921 2933 0.8706 029 915 2990 1763 28.81 02767 240
1 (174
Renal Failure N (%) 581 1726 11901 23.39 00301 1530 | 552 18.04 1064 17.39 04383 1.71

Shortness of breath N (%)

(excl. sleep apnea)
Sleep apnea N (%) <

619 1838 7898 1553 0.0001 762 556 1817 1032 16.86 0.1185 3.44

1362 4045 21056 41.39 0.2841 1.9 1248 4078 2470 4036 0.6959 0.87

Cardiac specific  Angina Pectoris N (%)
comorbidities,

signs, symptoms

and devices

264 7.84 3415 671 00117 434 233 7.61 465 7.60 09778 0.06

Atrial Fibrillation N (%) 1398 4152 19726 3878 0.0016 560 | 1255 41.01 2460 40.20 04522 1.66
Cardiac arrhythmia N (%) <

(excluding. atrial 1140 3386 19196 37.73 . 809 | 1057 3454 2103 3436 08643 038
AL 0.0001

fibrillation)

Cardio N (%) <

resynchronization 1226 3641 10333 20.31 0.0001 36.30 | 1012 3307 2008 3281 08016 056

therapy device
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Pre-match Post-match
Sacubitril  ACEI/ARB Sacubitrill  ACEi/ARB
valsartan ivalsartan
Statistic N % N % p value SMD |N % N % p value SMD
Cerebrovascular N (%) 349 1037 7125 1401 ... . 1115| 328 1072 652 10.65 09238 0.21
disease 0.0001
Ischemic heart N (%)
disease (including 2240 6653 34331 6749 02512 204 | 2047 6690 4034 6592 03491 2.08
myocardial infarction)
: .
ng;ira' Artery N (%) 190 564 3561 7.00 00027 558 | 181 592 388 634 04262 177
; - o
Fenpheral vaseular— N(%) 320 977 5550 1091 00396 374 | 307 1003 591 966 05677 126
1 0
Tachycardia N (%) 824 2447 10129 19.91 00?]01 1100 | 720 2353 1430 2337 08617 039
0
gﬁg’;fer heart N (%) 1475 4381 20606 4051 00002 669 | 1330 4346 2637 43.09 07319 0.76
i 0 -
Left ventricular N (% non 3367 100 50872 100 . 3060 100 6120 100 04253
ejection fraction missing) 0.0001
Mean 2669 29 21 27.06 27.15
SD 815 8.21 3076 | 8.11 848 1.06
Min 5 0 5 5
Max 40 40 40 40
25%
Bercentile 20 22 50 20 20
Median 27 30 27.50 27.50
75%
Percentile 34 39 39 3%
Medications Antiarrhythmic and N (%) 1792 5322 33856 6655 _ . 27.45 | 1703 5565 3375 5515 06454 1.02
digoxin 0.0001
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Pre-match Post-match
Sacubitrill  ACEI/ARB Sacubitrill  ACEi/ARB
valsartan ivalsartan
Statistic N % N % p value SMD |N % N % p value SMD
_ 0Oy
Beta-blockers N (%) 995 2955 22885 4499 00?)01 3233 | 966 3157 1896 3098 05663 127
Calcium channel N (%) . <
ook 400 1188 12072 2373 ... 3135| 397 1297 782 1278 07912 0.59
- . A .
Lipid lowering drugs N (%) 1636 48.50 30346 5065 | = 2234 | 1554 5078 3142 5134 06157 111
1 1 0y <
Loop Diuretics N (%) 2070 6148 33214 6529 [0 792 | 1923 6284 3820 6257 07953 057
) . o
Nitroglycerin N (%) 1700 5049 31938 6278 00?)01 2400 | 1616 5281 3229 5276 09646 0.10
Potassium sparing N (%) 1105 3282 13388 2632 . . = 1428 | 966 3157 1966 3212 0.5904 1.19
diuretics 0.0001
Previous heart <
failure (HF) 0 N (%) 2534 7526 44243 8697 [ oo 3026 | 2395 7827 4843 7913 0.6805 212
hospitalizations ’
1 N (%) 543 1613 4891 961 1054 | 455 1487 899 1469 051
2 N (%) 153 454 1096 2.15 1331 | 114 373 209 342 1.67
3 N (%) 64 100 322 063 1135 | 44 144 70 114 261
>4 N (%) 73 217 320 063 1313 | 52 170 99 162 064
Previous all- <
cause 0 N (%) 1754 5200 30097 5916 oo 1426 | 1652 5399 3320 5440 09841 0.82
hospitalizations ’
1 N (%) 739 2195 11109 21.84 027 | 680 2222 1335 21.81 0.99
2 N (%) 358 10.63 4392 863 678 | 315 1029 641 1047 059
3 N (%) 204 606 2170 427 811 | 163 533 327 534 0.07
24 N (%) 312 927 3104 6.10 1190 | 250 817 4838 7.97 072




) NOVARTIS page 17 of 34

Clinical Trial Results (CTR)

CLCZ696B2036
Pre-match Post-match
Sacubitril/ ACEI/ARB Sacubitril/ ACEi/ARB
valsartan \valsartan
Statistic N Yo N % p value SMD [N % N % p value SMD
Previous HF <
specifi.c o 0 N (%) 587 1743 20368 4004 0.0001 5158 | 587 1918 1144 1869 08213 125
outpatient visits
1 N (%) 635 18.86 10385 20.41 3.91 609 1990 1262 2062 1.79
2 N (%) 458 1360 6137 12.06 4.60 428 1399 872 14.25 0.75
3 N (%) 3rz 1105 3777 742 1254 | 326 1065 674 11.01 1.16
24 N (%) 1315 3906 10205 20.06 4256 | 1110 36.27 2168 3542 1.77
Previous HF 0 N (%) 3182 9451 49313 96.94 _ - 1203 | 2004 9490 5845 9551 07086 2.83
specific ER visits 0.0001
1 N (%) 154 457 1356 267 1023 | 128 418 230 376 2.18
2 N (%) 19 0.56 153 030 4.02 19 0.62 32 052 1.30
3 N (%) 4 012 32 0.06 1.86 4 0.13 7 011 0.47
24 N (%) 8 024 18 0.04 548 5 0.16 & 010 1.81

SD: Standard deviation; SMD: Standardized mean difference, HF: heart failure, ER: emergency room
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Propensity scores reported pre-and post-matching: Descriptive statistics for Truly naive sacubitril/valsartan
cohort and Truly naive ACEi/ARB cohort

Pre-match Post-match
Sacubitril/vals ACEi/ARB Sacubitril/vals ACEi/ARE
artan artan
Statistic N % N % P smp| N % N % P smD
value value
Number of N (% 1230 100 26197 100 1225 100 2450 100
Patients (%) - - -
Sociodemographi
cS
0 "
Age (years) at N (% non 1230 100 26197 100 0222 1225 100 2450 100 0.8461
index missing) 4
Patients with ) .
ostimatod ages 82 667 2941 1123 81 661 218 890
Mean 6538 65.87 65.36 6545
SD. 14.19 14.32 330 | 14.19 1434 0.62
Min 21 18 21 20
Max 87 87 87 87
25% Percentile 57 57 57 57
Median 67 67 67 66
75% Percentile 77 78 77 7
Sex Female N (%) 380 3163 0617 3671 0'%00 1074 | 388 3167 803 3278 05010 2.36
Male N (%) 841 6837 16580 63.29 1074 | 837 6833 1647 6722 236
Year of index 2015 <
N (%) 28 228 3417 1304 0000 4134 | 28 220 56 229 07144 000

1
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Pre-match Post-match
Sacubitril/vals ACEi/ARB Sacubitril/vals ACEI/ARB
artan artan
- p p
Statistic N % N % yame SMD| N % N %  yare SMD
2016 N (%) 230 1870 7501 2863 2353 | 230 1878 496 2024 3.71
2017 N (%) 355 2886 7378 28.16 155 | 355 2808 704 2873 0.54
2018 N (%) 449 3650 6329 2416 2710 | 447 3649 846 3453 4.09
2019 N (%) 168 1366 1572 6.00 2504 | 165 1347 348 1420 213
Race Alrican N (%) 104 1577 3000 1489 22 246 | 1092 1567 407 1661 0.8481 255
American 5
Asian N (%) 14 114 219 084 306 | 14 114 27 110 0.39
Caucasian N (%) 970  78.86 20011 79.82 237 | 967 7804 1904 77.71 2,97
fl
grt]her’u"kno N (%) 52 423 1167 445 111 | 52 424 112 457 150
Ethnicity Hispanic N (%) 34 276 915 349 0"539 419 | 34 278 62 253 08753 152
Not Hispanic N (%) 1121 91.14 23938 91.38 084 | 1117 9118 2234 9118 0.00
Unknown N (%) 75 610 1344 513 420 | 74 604 154 629 1.02
Geographical Midwest <
region N (%) 493 4008 11983 4574 0000 1146 | 492 4016 1015 4143 07186 2.57
1
Northeast N (%) 206 1675 3745 1430 678 | 204 1665 435 17.76 2.92
South N (%) 471 3820 7755 2960 1843 | 460 13829 887 36.20 431
West N (%) 33 268 1908 7.28 2126 | 33 260 65 265 0.25
il
ﬂher’u"kno N (%) 27 220 806 3.08 550 | 27 220 48 196 172
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Pre-match Post-match
Sacubitrilivals ACEi/ARB Sacubitril/vals ACEi/ARB
artan artan
- p p
Statistic N % N % yae SMD| N % N % yare SMD
Geographical East North , <0.00
T Contral (%) 367 2984 8460 3229 . 531 | 367 2096 741 3024 0.8436 0.62
EaS‘ south (05 82 667 1997 762 371 | 82 669 150 612 233
entral
Middle (%) 138 1122 1921 733 13.43 | 136 1110 300 1261 4.67
Atlantic
Mountain N (%) 21 171 1125 429 1521 21 171 39 159 0.96
New England N (%) 68 553 1820 6095 587 | 68 555 126 514 1.81
Pacific N (%) 12 008 775 2096 1431 12 098 25 102 0.41
South
Atl/West N (%) 387 3146 5731 2188 2181 | 385 3143 734 2906 3.19
South Crl
WestNorth o) 125 1016 3501 13.36 905 | 124 1012 274 1118 3.44
Central
/|
ﬂhe“l"”kno N (%) 30 244 867 331 521 | 30 245 52 212 219
Elixhauser Low ECI
Comorbidity Score <0 N (%) 7 057 136 052 068 7 057 12 049 1.12
Index (ECI)
Mild ECH N (%) 2 016 138 053 6.22 2 016 11 045 517
score 0
Moderate ECI 30 244 850 328 504 | 30 245 83 330 558
Score 1-4
Severe ECl - g 1191 0683 25064 9568 608 | 1186 0682 2344 0567 6.01

Score 2 5
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Pre-match Post-match
Sacubitril/ivals ACEi/ARB Sacubitril/vals ACEi/ARB
artan artan
- p p
Statistic N % N % yae SMD| N % N % yare SMD
Comorbidities, Altered <0.00
signs & consciousnes N (%) 39 317 2094 799 0'1 2112 39 318 81 331 0.8439 0.69
symptoms s
Anemia
i(r'gﬁ'”d'”g' N (%) 79 642 2258 862 0'%07 834 | 79 645 156 637 009240 0.33
deficiency)
Chronic <
Obstructive gy 214 1740 5817 2220 0.000 1208 | 214 1747 393 16.04 02716 3.83
Pulmonary y
Disease
Dementia <
N (%) 35 285 1569 599 0000 1534 | 35 286 90 367 01981 459
1
Depression /(o) 125 1016 3381 12.91 0'0904 860 | 125 1020 241 984 07259 122
Diabetes N (%) 405 3203 8336 3182 021° 236 | 404 3208 802 3273 08815 0.52
mellitus 7
Dyslipidemia
(including. (%) 725 5804 14413 5502 °00° 793 | 721 5886 1447 5006 00056 041
hypercholeste 8
rolemia)
Edema and (%) 156 1268 23333 1272 9997 g42 | 155 1265 301 1229 07502 1.11
fluid overload 3
Hypertension ;) 802 6520 17680 67.49 0'9(94 484 | 802 6547 1612 6580 08442 069
Ei‘z':gpe N (%) 365 2067 6804 2507 0'%03 827 | 362 2055 768 3135 02661 3.90
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Pre-match Post-match
Sacubitril/vals ACEi/ARB Sacubitril/vals ACEI/ARB
artan artan
- p p
Statistic N % N % yaye SMD| N % N % yape SMD
Renal Failure <
N (%) 249 2024 6630 2531 0.000 1210 | 249 2033 547 2233 0.1653 4.88
1
Shortness of
breath , ) 0441
(excluding. (%) 534 4341 11666 4453 0 225 | 531 4335 1084 4424 06051 181
sleep apnea)
Sleep apnea g 180 1537 3455 13.19 0'%27 623 | 188 1535 333 1359 01505 409
Cardiac specific  Angina
comorbidities, Pectoris , 0.444
signs, symptoms N (%) 84 683 1647 629 0 219 | 84 686 137 559 0.1283 524
and devices
Atrial N (%) 502 4081 9930 3791 0940 595 | 408 4065 1005 4102 08300 075
Fibrillation 1
Cardiac
arrhythmia 0.003
(excluding. N (%) 451 3667 10704 4086 ~,~ 861 | 451 3682 003 36.86 00807 0.08
atrial
fibrillation)
Cardio ] <
resynchroniza g, 316 2569 3079 1175 0000 3631 | 314 2563 655 2673 04748 251
tion therapy y
device
Cerebrovascu 130 1057 3524 1345 2003 585 | 428 1045 323 1318 00172 848

lar disease
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Pre-match Post-match
Sacubitril/vals ACEi/ARB Sacubitril/vals ACEi/ARB
artan artan
i P P
Statistic N % N % value SMD N % N % value SMD
Medications Antiarrhythmi <
¢ and digoxin N (%) 724 58866 18627 71.10 0000 2588 722 5894 1504 6139 01521 500
1
Beta-blockers <
N (%) 440 3577 13498 5152 0000 3217 440 3592 899 3669 06451 161
1
Calcium <
channel N (%) 201 16.34 6962 2658 0000 2512 201 1641 413 1686 07309 1.21
blockers 1
Lipid lowering <
drugs N (%) 651 5293 15340 5856 0000 11.35 648 5290 1316 53.71 06400 164
1
Loop diuretics (g 833 67.72 17748 6775 0'?385 005 | 831 6784 1648 6727 07274 122
Nitroglycerin <
N (%) 683 5553 16280 6214 0000 1347 680 5551 1395 5694 04103 288
1
Potassium <
sparing N (%) 396 3220 6381 2436 0000 1747 394 3216 822 3355 03993 295
diuretics 1
Previous heart 0 <
failure (HF) N (%) 1028 8358 23442 8948 0000 1737 | 1024 8359 2037 8314 09698 1.21
hospitalizations 1
1 N (%) 154 1252 2168 828 13.94 154 1257 307 1253 0.12
2 N (%) 29 2.36 388 148 6.39 28 229 65 2.65 2.37
3 N (%) 9 073 106 040 4.35 9 073 19 078 0.47
24 N (%) 10 0.81 93 0.36 6.01 10 0.82 22 090 0.89
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Pre-match Post-match
Sacuabrlttar:.ll;‘vals ACEi/ARB Sacua:arlttanr:!vals ACEI/ARB
Statistic N % N % Va'fue SMD | N % N % Va'fue SMD
Ischemic
heart d_isease 0.442
(including N (%) 789 6415 17084 6521 o ° 223 | 785 6408 1611 6576 03154 351
myocardial
infarction)
Peripheral 0341
Artery N (%) 70 569 1668 637 . 284 | 69 563 155 633 04072 293
Disease
Peripheral 0319
vascular N (%) 102 829 2301 013 " ° 206 | 102 833 215 878 06477 161
disease
Tachycardia o0y 274 2228 5130 1958 0'%20 663 | 272 2220 553 2257 0.8014 088
ggg’;‘g heart \ (o) 577 4601 11457 4373 0'0228 638 | 574 4686 1177 4804 04082 2.37
L_eft \_.'entricul_ar N (% non- <
ejection fraction missing) 1230 100 26197 100 0.0100 1225 100 2450 100 05368
Mean 26.61 29.05 26.66 26.42
SD 8.31 8.21 2955 | 8.30 8.59 276
Min 9.80 0 9.80 5
Max 40 40 40 40
25% Percentile 20 22 50 20 20
Median 27.25 30 2750 26
T5% Percentile 34 35 34 35
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Pre-match Post-match
Sacu:rlti;:;‘vals ACEi/ARB Sacuabrlttanr:!vals ACEI/ARB
Statistic N % N % yarye SMD | N % N % yape SMD
Previous all- 0 0.866
cause N (%) 791 6431 16557 6320 0 230 | 788 6433 1505 6143 03395 600
hospitalizations
1 N (%) 255 2073 5427 2072 004 | 254 2073 533 2176 2.49
2 N (%) 90 732 2011 768 136 | 89 727 192 784 2.16
3 N (%) 41 333 040 359 139 | 41 335 82 335 0.00
>4 N (%) 53 431 1262 482 244 | 53 433 138 563 6.01
Previous HF 0 <
specific N (%) 320 2602 12853 4906 0000 4900 | 320 2612 617 2518 00493 215
outpatient visits 1
1 N (%) 245 1992 5301 2024 079 | 245 2000 496 2024 0.61
2 N (%) 146 1187 2754 1051 431 | 146 1192 306 1249 175
3 N (%) 122 002 1550 505 1472 | 121 0988 253 1033 1.49
>4 N (%) 307 3228 3730 1424 4370 | 393 3208 778 3176 0.70
:::\::I;iisEl-lliFvisHs 0 N (%) 1193 0699 25504 97.70 0'%13 439 | 1188 0608 2360 9633 0.0756 3.63
1 N (%) 29 236 542 207 196 | 29 237 81 331 566
2 N (%) 5 041 48 018 412 5 041 9 037 0.66
3 N (%) 1 0.08 7 003 235 5 041 9 037 0.66
>4 N (%) 2 0.16 6 002 459 5 041 9 037 0.66

SD: Standard deviation; SMD: Standardized mean difference, HF: heart failure, ER: emergency room
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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).

Compare rates of HF hospitalization events for Naive
sacubitril/valsartan cohort and Naive ACEi/ARB cohort

Adjusted model

95% CI
Model variable information RR estimate Lower Upper p value
Pre-match
Treatment
Sacubitril/valsartan 0.988 0913 1.069 0.766
ACEI/ARB 1 (REF)
Post-match
Treatment
Sacubitril/valsartan 1.003 0.907 1.108 0.959
ACEI/ARB 1 (REF)

95% CI: 95% confidence interval, RR: rate ratio, REF: reference
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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)

Compare rates of HF hospitalization events: Truly naive
sacubitril/valsartan cohort vs. Truly naive ACEIi/ARB cohort

Adjusted model

95% ClI
Model variable information RR estimate Lower Upper p value
Pre-match
Treatment
Sacubitril/valsartan 1.018 0.891 1.163 0.797
ACEI/ARB 1 (REF)
Post-match
Treatment
Sacubitril/valsartan 1.045 0.890 1.227 0.591
ACEI/ARB 1 (REF)

95% CI: 95% confidence interval, RR: rate ratio, REF: reference
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The time to first HF hospitalization events of the Naive Sacubitril/valsartan cohort was slightly higher compared with the Naive
ACE1/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)

Compare time to first HF hospitalization events: Naive
sacubitril/valsartan cohort vs. Naive ACEi/ARB cohort

Adjusted model (Option 1) Adjusted model (Option 2)
95% ClI 95% CI

!“Odel va_riable HR Lower Upper pvalue HR Lower Upper pvalue
information estimate estimate

Pre-match
Treatment
Sacubitril/valsartan  1.059 0.985 1.138 0.12 1.037 0.962 1.118 0.34
ACEI/ARB 1 (REF) . . . 1 (REF)

Post-match
Treatment
Sacubitril/valsartan  1.024 0.935 1121 0.61 1.016 0.928 1113 073
ACEI/ARB 1 (REF) . . 1 (REF)

95% CI: 95% confidence interval, HR: hazard ratio, REF: reference


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)

Compare rates of HF hospitalizations and ER visit events: Naive
sacubitril/valsartan cohort vs. Naive ACEi/ARB cohort

Adjusted model

95% ClI
Model variable information RR Estimate Lower Upper p value
Pre-match
Treatment
Sacubitril/valsartan 0.74601 0.70351 0.79107 < 0.0001
ACEI/ARB 1 (REF)
Post-match
Treatment
Sacubitril/valsartan 0.86962 0.80726 0.93680 0.00023
ACEI/ARB 1 (REF)

95% CI: 95% confidence interval, RR: rate ratio, REF: reference
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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)

Compare time to first HF hospitalization or HF ER visit events: Naive
sacubitril/valsartan cohort vs. Naive ACEI/ARB cohort

Adjusted model (Option 1) Adjusted model (Option 2)
95% CI 95% ClI

Maodel variable HR Lower Upper p HR Lower Upper p
information estimate value estimate value

Pre-match
Treatment
Sacubitril/valsartan 0.863 0817 0911 <0.001 0.905 0.856 0957 <0.001
ACEI'ARB 1(REF) . . . 1(REF)

Post-match
Treatment
Sacubitril/valsartan 0.917 0858 0981 0011 0912 0853 0975 0.006
ACEI/ARB 1 (REF) . . . 1 (REF)

95% CI: 95% confidence interval, HR: hazard ratio, REF: reference
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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)

Compare rate of all-cause hospitalization events: Naive
sacubitril/valsartan cohort vs. Naive ACEI/ARB cohort

Adjusted model

95% CI
Model variable information RR estimate Lower Upper p value
Pre-match
Treatment
Sacubitril/valsartan 0.711 0673 0.751 < 0.001
ACEI/ARB 1 (REF)
Post-match
Treatment
Sacubitril/valsartan 0.867 0.807 0.932 < 0.001
ACEI/ARB 1 (REF)

95% CI: 95% confidence interval,

RR: rate ratio, REF: reference
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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)

Compare time to first all-cause hospitalization events: Naive
sacubitril/valsartan cohort vs. Naive ACEI/ARB cohort

Adjusted model (Option 1) Adjusted model (Option 2)
95% CI 95% CI

MOdel va_riable '.-IR Lower Upper p value . Lower Upper p value
information estimate estimate

Pre-match
Treatment
Sacubitril/valsartan 0738 0700 0777 <0001 0.839 0796 0885 <0.001
ACEI/ARB 1(REF) . . . 1 (REF)

Post-match
Treatment
Sacubitril/valsartan 0.850 0797 0905 <0001 0.839 0788 0894 <0.001
ACEI’ARB 1(REF) . . . 1 (REF)

95% CI: 95% confidence interval, HR: hazard ratio, REF: reference
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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)

Compare rates of cardiovascular hospitalization events: Naive

sacubitril/valsartan cohort vs. Naive ACEi/ARB cohort

Adjusted model

95% ClI
Model variable information RR estimate Lower Upper p value
Pre-match
Treatment
Sacubitril/valsartan 0.837 0.785 0.892 < 0.001
ACEI/ARB 1 (REF)
Post-match
Treatment
Sacubitril/valsartan 0.939 0.865 1.020 013
ACEI/ARB 1 (REF)

95% CI: 95% confidence interval, RR: rate ratio, REF: reference

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



