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1. Comparison Details

a. Intended aim(s)

To evaluate the comparative risk of dementia onset between patients treated with Anastrozole vs Exemestane or
Letrozole for breast cancer.

b. Primary endpoint
Incident dementia (i.e., Alzheimer's disease, vascular dementia, senile, presenile, or unspecified dementia, or

dementia in other diseases classified elsewhere).

2. Person responsible for implementation

Seanna Vine

3. Data Source(s)
Medicare, 2008-2018
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4. Study Design Diagrams

Figure — Basic study design
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a. Continuous enrcdiment in Medicare parts A, B, D
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¢, Covariate list can be found in section 8b. on page 6
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using an "as treated’ follow-up approach, 3 years when using an intent to treat follow-up approach)
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Figure- Alternate analysis approaches
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5. Cohort Identification

a. Cohort Summary

This study will employ a new user, active comparator, observational cohort study design comparing Anastrozole vs
Exemestane/Letrozole. The patients will be required to have continuous enroliment during the baseline period of 365
days before initiation of study drugs (cohort entry/index date). Follow-up for the outcome (dementia) differs between
analyses. Follow-up begins the day after drug initiation (analysis 1, 3, 4); 180 days after drug initiation (analysis 2).

b. Key details reqarding cohort creation

Index date:
« Day of initiation of new Anastrozole vs Exemestane or Letrozole use

Inclusion criteria for analyses 1, 3, 4:
+ Aged > 65 years on the index date
+ 365 days enroliment in Medicare Parts A, B, and D with no HMO coverage prior to index date

+ No use of Anastrozole vs Exemestane or Letrozole, any time prior to index date (all available lookback
approach with a minimum of 365 days)

No diagnosis of dementia any time prior to and including index date
No history of nursing home admission recorded in any time prior to and including index date

At least two claims with breast cancer diagnosis recorded in 365 days prior to index date (ICD-9 174.x,175.x,
233.0, V10.3 or ICD-10 C50.x19, C05.90, Z85.3)

Inclusion criteria for analysis 2:

+ Aged > 65 years on the index date

+ 365 days enroliment in Medicare Parts A, B, and D with no HMO coverage prior to index date

+ No use of Anastrozole vs Exemestane or Letrozole, any time prior to index date (all available lookback
approach with a minimum of 365 days)
No diagnosis of dementia any time prior to and including index date
No history of nursing home admission recorded in any time prior to and including index date
At least two claims with breast cancer diagnosis recorded in 365 days prior to index date (ICD-9 174.x,175.x,
233.0, V10.3 or ICD-10 C50.x19, C05.90, Z85.3)
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+ 180-day continuous use of Anastrozole vs Exemestane or Letrozole starting on the index date

c. Flowchart of the study cohort assembly

Less Excluded Patients Remaining Patients

All patients 23,466,175
Did not meet cohort entry criteria -23,372,404 93,771
Excluded due to insufficient enroliment -59,468 34,303
Excluded based on Dementia Exclusion -4,796 29,507
Excluded based on Nursing Home Admission -5,115 24,392
Excluded based on Breast Cancer Diagnosis -5,939 18,453
Excluded anyone aged <65 at index -1,464 16,989
Patients in Anastrozole group 10,926
Patients in Exemestane or Letrozole group 6,063

Final cohort 16,989
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6. Variables

a. Exposure-related variables:

Study druq:

The study exposure of interest is initiation of Anastrozole

Comparator:

Exemestane or Letrozole

b. Covariates:

Demographics

Age Region
Gender Calendar year of index date
Race Low income subsidy
Dementia risk factors
Diabetes Depression
Obesity Anxiety
Hypertension Bipolar disorder

Coronary artery disease

Schizophrenia

Markers for healthy behavior, frailty, healthcare use

Smoking

Mumber of hospitalizations

Mammography

Number of physician office visits

Colonoscopy

Number of serum creatinine tests ordered

Fecal occult blood test

Composite frailty score

Influenza vaccination

Number of C-reactive protein tests ordered

Pneumococcal vaccination

Osteoporosis

Herpes zoster vaccination

Fractures
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Bone mineral density test

Falls

Mumber of distinct generic agents

Use of supplemental oxygen

Number of emergency room visits

Combined comorbidity score

Number of outpatient visits

Alcohol abuse

Comedication use

Lithium

Diuretics

Anti-epileptic mood stabilizers

Nitrates

Anti-epileptics (other than mood stabilizers)

Lipid lowering drugs

Atypical antipsychotics

Mon-insulin diabetes medications

Benzodiazepines

Insulin

Serotonin-norepinephrine reuptake Inhibitors

Antidepressants

Selective serotonin reuptake inhibitors

Angiotensin |l receptor blockers (ARBs)

Tricyclic antidepressants (TCAs)

Angiotensin converting enzyme inhibitors

(ACEI)
Typical antipsychotics Calcium channel blockers
Anticoagulants Beta blockers

Antiplatelet agents

Comorbid co

nditions

Atrial fibrillation

Chronic liver disease

Coronary artery disease

Asthma

Heart failure

Ischemic heart disease

Stroke or transient ischemic attack

Chronic obstructive pulmonary disease

Peripheral vascular disease

Malignancy

Hyperlipidemia Drug or alcohol abuse or dependence
Renal dysfunction Venous thromboembolism
Rheumatoid Arthritis Hypertension

Other Breast Cancer treatments and Breast Cancer severity indicators

Chemotherapy

Hormone therapy agents
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Anthracyclines (Doxorubicin, Epirubicin) Tamoxifen
Taxanes (Paclitaxel, docetaxel) Toremifene
S-fluorouracil Fulvestrant
Capecitabine Goserelin
Cyclophosphamide Leuprolide
Carboplatin Estradiol
Ixabepilone Megestrol acetate
Eribulin Androgens, testosterone
Platinum agents (Cisplatin, carboplatin)
Vinorelbine
Capecitabine
Gemcitabine
Targeted therapy Immunotherapy
Antibody drug conjugates (Ado-trastuzumab PD-1 inhibitor (Pembrolizumab)

emtansine, Fam-trastuzumab deruxtecan,
Sacituzumab govitecan, Sacituzumab govitecan)
Monoclonal antibodies (Trastuzumab, Pertuzumab,
hyaluronidase, Margetuximab)

Kinase inhibitors (Lapatinib, Neratinib, Tucatinib)
CDK4/6 inhibitors (Palbociclib, ribociclib,
abemaciclib)

mTOR inhibitor (Everolimus)

PI3K inhibitor (Alpelisib)

PARP inhibitors (Olaparib, talazoparib)

Radiation therapy, beam therapy or brachytherapy Breast surgery
Lumpectomy
Mastectomy

ICD-9, ICD-10, HCPCS, and NDC codes used to define the covariates listed above are available in Appendix A.
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c. Qutcome variables and study follow-up:

+« Primary outcome: incident dementia, i.e., Alzheimer's disease, vascular dementia, senile, presenile, or
unspecified dementia, or dementia in other diseases classified elsewhere. Outcome will be defined by 1 inpatient
claim or 2 outpatient claims in analysis 1, 2, 3. In analysis 4, the outcome will be defined by 1 inpatient or 1
outpatient claims and 1 prescription claim for a symptomatic treatment [donepezil, galantamine, rivastigmine, and
memantine] within 6 months of each other with outcome date assigned to second event in the sequence.
+« Secondary outcomes: Individual component:
Alzheimer's disease

Condition ICD-9 and ICD-10 codes
Alzheimer’s disease 331.0*, FOO*, G30*
Vascular dementia 290.4*, FO1*
Senile, presenile, or unspecified dementia 290.0*, 290.1*. 290.3*, 797*, FO3*
Dementia in other diseases classified elsewhere 331.1%, 331.2%, 331.7%, 294.1*, FO2*

For analysis 1,3, and 4 the follow-up will start the day after initiation of Anastrozole and Exemestane or Letrozole and
will continue until the earliest date of the following events:

+ The first occurrence of the outcome of interest
+ The date of end of continuous registration in the database,
+ End of the study period,

+ Measured death event occurs,

+ The date of drug discontinuation, defined as the date of the last continuous treatment episode of the index drug

(Anastrozole and Exemestane or Letrozole) plus a defined grace period (i.e., 90 days after the end of the last
prescription’s days’ supply in main analyses).

For analysis 2, the follow-up will start 180 days after initiation of Anastrozole and Exemestane or Letrozole and will
continue until the earliest date of the following events:

= The first occurrence of the outcome of interest, unless otherwise specified for selected outcomes,
+ The date of end of continuous registration in the database,
+ End of the study period,

+ Measured death event occurs,
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« Maximum allowed follow-up time (1095 days) reached

10
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7. Propensity score analysis

We will use a propensity-score (PS)'-based approach to account for measured confounding in this study. The PS will
be calculated as the predicted probability of initiating the exposure of interest (i.e., the repurposing candidate) versus
the reference drug conditional on baseline covariates using multivariable logistic regression constructed separately
in each data source. On average, patients with similar PSs have similar distribution of potential confounders used to
estimate the PS. Therefore, analyses conditioned on the PS provide effect estimates that are free from measured
confounding. For all our analyses, initiators of each exposure of interest will be matched with initiators of the reference
exposure based on their PS within each data source.? Pair matching will be conducted using a nearest-neighbor
algorithm, which seeks to minimize the distance between propensity scores in each pair of treated and reference
patients,? and a caliper of 0.025 on the natural scale of the PS will be used to ensure similarity between the matched
patients.*

We report multiple diagnostics for PS analysis in this protocol. First, the PS distributional overlap is provided between

two groups before and after matching to ensure comparability of these groups.® Next, balance in each individual
covariate between two treatment groups is reported using standardized differences.®

11
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8. Table for covariate balance

Crude PS-Matched
Variable Anastrozole Exir:tﬁ;'}: or 5.1_ Anastrozole Eli:]tar::;: or 5.1_
(N = 10,926) (N =6,063) ot (N = 5,508) (N = 5,508) ot
Demographics
Age, mean (SD) 73.7 (6.1) 73.8 (6.3) -0.02 73.9 (6.4) 73.9 (6.3) 0.01
Gender, n (%)
Male 41 (0.4) 40 (0.7) -0.04 29 (0.5) 28 (0.5) 0.00
Female 10885 (99.6) 6023 (99.3) 0.04 5479 (99.5) 5480 (99.5) 0.00
Race, n (%)
White 9669 (88.5) 5351 (88.3) 0.01 4820 (87.5) 4855 (88.1) -0.02
Black 744 (6.8) 407 (6.7) 0.00 400 (7.3) 379 (6.9) 0.02
Hispanic 96 (0.9) 56 (0.9) -0.01 60 (1.1) 51 (0.9) 0.02
Other 417 (3.8) 249 (4.1) -0.02 228 (4.1) 223 (4) 0.01
Region, n (%)
MNortheast; n (%) 2188 (20) 1168 (19.3) 0.02 1086 (19.7) 1080 (19.6) 0.00
South; n (%) 3912 (35.8) 2431 (40.1) -0.09 2174 (39.5) 2156 (39.1) 0.01
Midwest; n (%) 2877 (26.3) 1266 (20.9) 0.13 1207 (21.9) 1210 (22) 0.00
West; n (%) 1936 (17.7) 1189 (19.8) -0.05 1035 (18.8) 1053 (19.1) -0.01
Other; n (%) 13 (0.1) 9(0.1) -0.01 6(0.1) 9(0.2) -0.02
Calendar year of index date, n
(%)
2014 2409 (22) 1313 (21.7) 0.01 1160 (21.1) 1222 (22.2) -0.03
2015 2470 (22.6) 1326 (21.9) 0.02 1217 (22.1) 1211 (22) 0.00
2016 2154 (19.7) 1210 (20) -0.01 1135 (20.6) 1102 (20) 0.02

12
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2017 1950 (17.8) 1110 (18.3) -0.01 1001 (18.2) 992 (18) 0.00
2018 1943 (17.8) 1104 (18.2) -0.01 995 (18.1) 981 (17.8) 0.01
Low income subsidy, n (%) 1197 (11) 645 (10.6) 0.01 632 (11.5) 582 (10.6) 0.03
Dementia risk factors, n (%)
Anxiety 2220 (20.3) 1238 (20.4) 0.00 1142 (20.7) 1125 (20.4) 0.01
Bipolar disorder 109 (1) 71 (1.2) 0.02 63 (1.1) 61 (1.1) 0.00
Coronary artery disease 1985 (18.2) 1111 (18.3) 0.00 1011 (18.4) 1008 (18.3) 0.00
Depression 1887 (17.3) 1083 (17.9) 0.02 991 (18) 978 (17.8) 0.01
Diabetes 3114 (28.5) 1788 (29.5) 0.02 1599 (29) 1621 (29.4) | -0.01
Hypertension 8496 (77.8) 4606 (76) 0.04 4236 (76.9) 4228 (76.8) 0.00
Obesity 2518 (23) 1306 (21.5) 0.04 1249 (22.7) 1223 (22.2) 0.01
Schizophrenia 19 (0.2) 9 (0.1) 0.01 12 (0.2) 9 (0.2) 0.01
Markers for healthy behavior,
frailty, healthcare use
Bone mineral density test, n (%) 4106 (37.6) 1926 (31.8) 0.12 1876 (34.1) 1855 (33.7) 0.01
Colonoscopy, n (%) 1030 (9.4) 601 (9.9) 0.02 551 (10) 543 (9.9) 0.01
Fecal occult blood test, n (%) 1033 (9.5) 563 (9.3) 0.01 538 (9.8) 524 (9.5) 0.01
Herpes zoster vaccination, n (%) 6 (0.1) 2(0) 0.01 2(0) 2 (0) 0.00
Influenza vaccination, n (%) 7203 (65.9) 3926 (64.8) 0.03 3613 (65.6) 3589 (65.2) 0.01
Mammography, n (%) 6944 (63.6) 3291 (54.3) 0.19 3159 (57.4) 3163 (57.4) 0.00
ﬁg?”m”m' vaccination, n 4881 (44.7) 2651 (43.7) 0.02 2464 (44.7) 2427 (44.1) 0.01
Smoking, n (%) 3320 (30.4) 1820 (30) 0.01 1713 (31.1) 1666 (30.2) 0.02
Number of C-reactive protein 0.1 (0.6) 0.1(0.6) -0.01 0.1(0.6) 0.1 (0.6) 0.00

tests ordered, mean (SD)

13
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Number of emergency room

visits, mean (SD) 0.5(0.9) 0.5(1) -0.05 0.5(0.9) 0.5(1) -0.02
Number of distinct prescriptions,

mean (SD) 10.9 (5.5) 11 (5.7) -0.01 10.9 (5.6) 11 (5.7) -0.01
Number of hospitalizations, _ _
mean (SD) 0.2 (0.5) 0.2 (0.5) 0.03 0.2 (0.5) 0.2 (0.5) 0.01
Number of outpatient visits, 14.4 (8.2 14.9 (8.7 0.06 145 (8.5 14.7 (8.5 0.02
mean (SD) 4(8.2) 9(8.7) 0. 5(8.5) .7 (8.5) -0.
Number of physician office visits,

mean (SD) 14.4 (8.2) 14.9 (8.7) -0.06 14.5 (8.5) 14.7 (8.5) -0.02
Number of serum creatinine

tests ordered, mean (SD) 1.4(2.1) 1.4 (2) 0.01 1.4 (2) 1.4 (1.9) 0.01
Fsﬂg;p"s'te frailty score, mean 0.2 (0) 0.2 (0) -0.06 0.2 (0) 0.2 (0) -0.01
Falls, n (%) 525 (4.8) 299 (4.9) -0.01 265 (4.8) 272 (4.9) -0.01
Fractures, n (%) 723 (6.6) 481 (7.9) -0.05 384 (7) 395 (7.2) -0.01
Osteoporosis, n (%) 2535 (23.2) 1371 (22.6) 0.01 1256 (22.8) 1261 (22.9) 0.00
:ﬂz? of supplemental oxygen, n 138 (1.3) 55 (0.9) 0.03 49 (0.9) 54 (1) -0.01
Combined comorbidity score, _

mean (SD) 3.4(3.1) 4.1(3.3) 0.24 3.8(3.2) 3.8(3.2) 0.01
Comedication use, n (%)

Angiotensin converting enzyme

inhibitors (ACEi) 2867 (26.2) 1519 (25.1) 0.03 1395 (25.3) 1398 (25.4) 0.00
Angiotensin |l receptor blockers

(ARBs) 2716 (24.9) 1474 (24.3) 0.01 1369 (24.9) 1360 (24.7) 0.00
Antidepressants 3036 (27.8) 1726 (28.5) -0.02 1521 (27.6) 1550 (28.1) -0.01
Beta blockers 3625 (33.2) 2040 (33.6) -0.01 1867 (33.9) 1855 (33.7) 0.01

14
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Calcium channel blockers 2513 (23) 1357 (22.4) 0.02 1250 (22.7) 1259 (22.9) 0.00
DMARD 334 (3.1) 170 (2.8) 0.02 157 (2.9) 160 (2.9) 0.00
Diuretics 4685 (42.9) 2467 (40.7) 0.04 2286 (41.5) 2292 (41.6) 0.00
Insulin 583 (5.3) 325 (5.4) 0.00 291 (5.3) 301 (5.5) -0.01
Lipid lowering drugs 5814 (53.2) 3070 (50.6) 0.05 2843 (51.6) 2846 (51.7) 0.00
Nitrates 391 (3.6) 222 (3.7) 0.00 193 (3.5) 203 (3.7) -0.01
ﬁgﬁgﬁﬂ:iahms 1847 (16.9) 1068 (17.6) -0.02 957 (17.4) 965 (17.5) 0.00
SAMA/SABA 1336 (12.2) 744 (12.3) 0.00 680 (12.3) 670 (12.2) 0.01
Anticoagulants 986 (9) 549 (9.1) 0.00 494 (9) 511 (9.3) -0.01
Anti-epileptic mood stabilizers 117 (1.1) 62 (1) 0.01 57 (1) 56 (1) 0.00
Antiplatelet agents 528 (4.8) 274 (4.5) 0.02 256 (4.6) 263 (4.8) -0.01
Atypical antipsychotics 157 (1.4) 103 (1.7) 0.02 91 (1.7) 92 (1.7) 0.00
Benzodiazepines 2888 (26.4) 1674 (27.6) 0.03 1499 (27.2) 1520 (27.6) | -0.01
Lithium 13 (0.1) 12 (0.2) 0.02 9 (0.2) 10 (0.2) 0.00
‘:‘t';g'iﬁﬂfsﬁﬁcs (other than mood 1431 (13.1) 807 (13.3) -0.01 701 (12.7) 728 (13.2) -0.02
;Sair;’f;’:;"i}:‘rﬁg?g:‘;ph""a 655 (6) 399 (6.6) -0.02 345 (6.3) 346 (6.3) 0.00
f}f"ﬁ;‘;‘:: serotonin reuptaks 1828 (16.7) 1083 (17.9) -0.03 953 (17.3) 973 (17.7) -0.01
Tricyclic antidepressants (TCAs) 345 (3.2) 172 (2.8) 0.02 141 (2.6) 157 (2.9) -0.02
Typical antipsychotics 23 (0.2) 20 (0.3) 0.02 15 (0.3) 18 (0.3) -0.01
Breast Cancer Variables , n

(%)

Breast surgery 9099 (83.3) 3988 (65.8) 0.41 3980 (72.3) 3977 (72.2) 0.00
Chemotherapy 2120 (19.4) 1460 (24.1) 0.11 1203 (21.8) 1205 (21.9) 0.00
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Hormone therapy agents 1088 (10) 865 (14.3) 0.13 682 (12.4) 682 (12.4) 0.00
Immunotherapy 1(0) 1(0) -0.01 1(0) 1(0) 0.00
Radiation therapy 5121 (46.9) 2299 (37.9) 0.18 2228 (40.5) 2236 (40.6) 0.00
Targeted therapy 34 (0.3) 232 (3.8) 0.25 34 (0.6) 34 (0.6) 0.00
Comorbid conditions, n (%)

Atrial fibrillation 1081 (9.9) 589 (9.7) 0.01 556 (10.1) 553 (10) 0.00
Asthma 1820 (16.7) 988 (16.3) 0.01 906 (16.4) 891 (16.2) 0.01
g'ﬁ‘;‘;’;ﬂ“ obstructive pulmonary 1804 (16.5) 1019 (16.8) -0.01 932 (16.9) 913 (16.6) 0.01
Chronic liver disease 917 (8.4) 650 (10.7) -0.08 533 (9.7) 538 (9.8) 0.00
E;JE:J;AGG‘:“" abuse or 985 (9) 518 (8.5) 0.02 491 (8.9) 477 (8.7) 0.01
Heart failure 714 (6.5) 414 (6.8) -0.01 361 (6.6) 375 (6.8) -0.01
Hyperlipidemia 7634 (69.9) 4107 (67.7) 0.05 3738 (67.9) 3778 (68.6) | -0.02
Ischemic heart disease 1919 (17.6) 1073 (17.7) 0.00 975 (17.7) 974 (17.7) 0.00
Malignancy 10906 (99.8) 6054 (99.9) -0.01 5500 (99.9) 5499 (99.8) 0.01
Peripheral vascular disease 754 (6.9) 422 (T) 0.00 392 (7.1) 394 (7.2) 0.00
Rheumatoid Arthritis 357 (3.3) 210 (3.5) -0.01 186 (3.4) 196 (3.6) -0.01
Renal dysfunction 1319 (12.1) 723 (11.9) 0.01 666 (12.1) 660 (12) 0.00
s’t"t’::f or ransient ischemic 736 (6.7) 442 (7.3) -0.02 399 (7.2) 397 (7.2) 0.00
Venous thromboembolism 478 (4.4) 279 (4.6) -0.01 231 (4.2) 250 (4.5) -0.02

16




DREAM study protocol - Comparison 11 Anastrozole vs Exemestane or Letrozole

9. Statistical analysis plans

Incidence rates for the outcome will be estimated for the treatment and reference groups before and after PS
matching. The competing risk of death could be of concern for the current set of analyses if mortality is frequent
among patients included in the cohort and if differences in the risk of mortality between treatment and reference
groups are substantial. In the PS-matched sample, we will use cause-specific hazard models” to provide hazard
ratios averaged over the entire follow-up period as well as interval specific hazard ratios (1, 2, and 3 years) for the
association between the treatment of interest and risk of ADRD after considering all-cause mortality as a competing
event. Pre-specified subgroup analyses will be conducted based on age, sex, and baseline cardiovascular disease.

17
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