SUPPLEMENTARY DATA

Supplementary Table 1. Demographic and clinical characteristics of Medicare beneficiaries initiating glargine, detemir or NPH from
2006-2015 prior to inverse probability of treatment weighting.

Insulin Glargine and Insulin NPH Insulin Glargine and Insulin Detemir
Cohort Cohort
Insulin NPH SMD Insulin Insulin SMD
Glargine Glargine Detemir
No. % No. % No. % No. %
Base Population 203,159 47,388 203,159 67,012
Characteristics
Age (Categories)
65 to 74 years 104,862 | 52% | 23,540 | 50% | 0.04 | 104,862 | 52% | 36,593 | 55% | 0.06
75 to 84 years 73,159 | 36% | 17,691 | 37% | 0.03 73,159 | 36% | 23,155 | 35% | 0.03
Over 85 years 25,138 | 12% | 6,157 13% | 0.02 | 25,138 | 12% | 7,264 | 11% | 0.05
Race
White 153,258 | 75% | 30,041 | 63% | 0.26 | 153,258 | 75% | 50,894 | 76% | 0.01
Black 26,965 | 13% | 9,893 21% 0.2 26,965 | 13% | 8,276 | 12% | 0.03
Other 22,936 | 11% | 7,454 16% | 0.13 22,936 | 11% | 7,842 | 12% | 0.01
Low Income Status
Received LIS 88,965 | 44% | 25,151 | 53% | 0.19 88,965 | 44% | 28,558 | 43% | 0.02
No LIS 114,194 | 56% | 22,237 | 47% | 0.19 | 114,194 | 56% | 38,454 | 57% | 0.02
Zip Code level Income
Less than $30,000 40,883 | 20% | 13,325 | 28% | 0.19 | 40,883 | 20% | 14,639 | 22% | 0.04
$30,000 to $60,000 132,179 | 65% | 28,566 | 60% 0.1 132,179 | 65% | 43,124 | 64% | 0.01
More than $60,000 23,125 | 11% | 3,728 8% 0.12 | 23,125 | 11% | 6,899 | 10% | 0.03
Unknown 6,972 3% 1,769 4% 0.02 6,972 3% | 2,350 4% 0.00
Metropolitan
Statistical Area
Non Rural 150,546 | 74% | 35,640 | 75% | 0.03 | 150,546 | 74% | 48,547 | 72% | 0.04
Rural 52,613 | 26% | 11,748 | 25% | 0.03 52,613 | 26% | 18,465 | 28% | 0.04
Medication Use
ACE Inhibitors/ARB's | 150,737 | 74% | 34,302 | 72% | 0.04 | 150,737 | 74% | 50,193 | 75% | 0.02
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Antiplatelets 35,793 | 18% | 9,097 19% 0.04 35,793 | 18% | 11,219 | 17% | 0.02
B Blockers 108,073 | 53% | 23,404 | 49% 0.08 | 108,073 | 53% | 35,201 | 53% | 0.01
Calcium Channel 81,775 | 40% | 18,983 | 40% 0.00 81,775 | 40% | 26,636 | 40% | 0.01
Blockers

Digoxin 15,565 8% 3,289 7% 0.03 15,565 8% 4,586 7% 0.03
Diuretics - Loop 74,931 | 37% | 17,899 | 38% 0.02 74,931 | 37% | 22,853 | 34% | 0.06

Diuretics - Potassium 20,611 | 10% | 4,343 9% 0.03 20,611 | 10% | 6,579 | 10% | 0.01

Diuretics - Thiazides 75,135 | 37% | 16,655 | 35% | 0.04 | 75,135 | 37% | 25,717 | 38% | 0.03

Fibrates 16,710 | 8% 3,161 7% 0.06 16,710 | 8% 6,332 9% 0.04
SSRI -Anti Depressants | 41,996 | 21% | 9,383 20% 0.02 | 41,996 | 21% | 13,613 | 20% | 0.01
Statins 135,854 | 67% | 29,080 | 61% 0.11 | 135,854 | 67% | 45,776 | 68% | 0.03
Diabetic Drugs 183,422 | 90% | 34,283 | 72% 0.47 | 183,422 | 90% | 62,014 | 93% | 0.08
Metformin 109,848 | 54% | 17,963 | 38% 0.33 | 109,848 | 54% | 38,794 | 58% | 0.08
Sulfonylureas 109,428 | 54% | 14,731 | 31% 0.47 | 109,428 | 54% | 37,378 | 56% | 0.04
Thiazolidinediones 35,959 | 18% | 6,868 14% 0.09 35,959 | 18% | 10,620 | 16% | 0.05
Non-Study Insulins 53,288 | 26% | 14,751 | 31% 0.11 53,288 | 26% | 16,226 | 24% | 0.05
Other Antidiabetic 53,504 | 26% | 4,822 10% 0.43 53,504 | 26% | 22,826 | 34% | 0.17
Drugs
Hormone Replacement 7,751 4% 1,460 3% 0.04 7,751 4% 2,648 4% 0.01
Therapy
Medical Conditions
Heart Failure 54,182 | 27% | 12,756 | 27% 0.01 54,182 | 27% | 15,604 | 23% | 0.08
Hypertension 186,644 | 92% | 42,912 | 91% 0.05 | 186,644 | 92% | 62,252 | 93% | 0.04
COPD 37,974 | 19% | 9,776 21% 0.05 37,974 | 19% | 11,942 | 18% | 0.02
Adapted Diabetes

Complications Severity
Index Score

(Categorical)

0 42,287 | 21% | 9,658 20% 0.01 42,287 | 21% | 14,682 | 22% | 0.03
1-2 69,298 | 34% | 16,245 | 34% 0.00 69,298 | 34% | 23,475 | 35% | 0.02
3-4 52,482 | 26% | 12,292 | 26% 0.00 52,482 | 26% | 16,770 | 25% | 0.02
5+ 39,092 | 19% | 9,193 19% 0.00 39,092 | 19% | 12,085 | 18% | 0.03
Charlson Comorbidity

Index (Categorical)
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0 129,403 | 64% | 31,702 | 67% | 0.07 | 129,403 | 64% | 46,267 | 69% | 0.11
1-2 32,669 | 16% | 7,086 15% | 0.03 32,669 | 16% | 9,034 | 13% | 0.07
3-4 24,738 | 12% | 5,224 11% | 0.04 | 24,738 | 12% | 6,801 10% | 0.06
5+ 16,349 | 8% 3,376 7% 0.03 16,349 | 8% | 4,910 7% 0.03
Obesity 35,963 | 18% | 7,581 16% | 0.05 | 35,963 | 18% | 12,786 | 19% | 0.04
Chronic Kidney 52,611 | 26% | 10,334 | 22% | 0.10 | 52,611 | 26% | 17,426 | 26% | 0.00
Failure

Acute Kidney Failure 26,175 | 13% | 4,842 10% | 0.08 | 26,175 | 13% | 7,863 12% | 0.04
Alcohol Abuse 1,398 1% 267 1% 0.02 1,398 1% 425 1% 0.01
Smoking 19,044 | 9% 3,399 7% 0.08 19,044 | 9% | 6,617 | 10% | 0.02
Healthcare Utilization

Hospitalizations

0 128,248 | 63% | 31,382 | 66% | 0.06 | 128,248 | 63% | 46,001 | 69% | 0.12
1 43,385 | 21% | 9,105 19% | 0.05 | 43,385 | 21% | 12,380 | 18% | 0.07
2 17,868 | 9% 3,835 8% 0.03 17,868 | 9% | 4,986 7% 0.05
>3 13,658 | 7% 3,066 6% 0.01 13,658 | 7% | 3,645 5% 0.05
ER Visits

0 141,159 | 69% | 33,548 | 71% | 0.03 | 141,159 | 69% | 47,800 | 71% | 0.04
1 40,573 | 20% | 8,933 19% | 0.03 | 40,573 | 20% | 12,665 | 19% | 0.03
2 12,898 | 6% | 2,965 6% 0.00 12,898 | 6% | 3,966 6% 0.02
>3 8,529 4% 1,942 4% 0.01 8,529 4% | 2,581 4% 0.02
Physician Visits

0 8,097 4% 3,055 6% 0.11 8,097 4% 1,766 3% 0.08
1-4 27,845 | 14% | 7,337 15% | 0.05 | 27,845 | 14% | 7,654 | 11% | 0.07
5-10 52,475 | 26% | 11,970 | 25% | 0.01 52,475 | 26% | 17,186 | 26% | 0.00
11-20 63,618 | 31% | 13,754 | 29% | 0.05 | 63,618 | 31% | 22,328 | 33% | 0.04
21-30 29,351 | 14% | 6,298 13% | 0.03 | 29,351 | 14% | 10,392 | 16% | 0.03
31+ 21,773 | 11% | 4,974 10% | 0.01 21,773 | 11% | 7,686 | 11% | 0.02
Mammogram 45,521 | 22% | 8,773 19% | 0.10 | 45,521 | 22% | 15,991 | 24% | 0.03
Screening

Physician Specialty

Endocrinology 19,628 | 10% | 3,524 7% 0.08 19,628 | 10% | 7,583 | 11% | 0.05
Primary Care 108,002 | 53% | 22,313 | 47% | 0.12 | 108,002 | 53% | 38,607 | 58% | 0.09
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Other 75,529 \ 37% \ 21,551 \ 45% \ 0.17 \ 75,529 \37% | 20,822 \ 31% \ 0.13

Abbreviations: COPD, chronic obstructive pulmonary disease; LIS, low income subsidy; SMD, standardized mean difference; SSRI, selective serotonin
reuptake inhibitor.
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Supplementary Table 2. Crude incidence rates and adjusted hazard ratios for breast cancer among glargine users compared to

detemir users according to duration of use and cumulative dose of insulin use combined.

Crude breast

Duration of use and cumulative dose No. of No. of Person cancer incidence Unweighted Weighted hazard
combined usérs Breast | Years of rate per 1,000 hazard ratio ratio (HR) (95%
cancers | follow up Person-Years (HR) (95% CI) CI)
PY) (95% CI)
Glargine 0-<3 Years * 0 - <20,000 units 203,159 2,394 388,400 6.16 (5.92-6.41) | 0.99 (0.91, 1.08) 1.00 (0.92-1.09)
Detemir 0 -<3 Years * 0 - <20,000 units 67,012 748 120,181 6.22 (5.78-6.67) Ref Ref
Glargine 3 - <5 Years * 0 - <20,000 units 52,689 307 60,143 5.10 (4.53-5.68) | 0.84 (0.67, 1.06) 0.84(0.66-1.07)
Detemir 3 - <S5 Years * 0 - <20,000 units 14,278 94 15,537 6.05 (4.83-7.27) Ref Ref
Glargine 5+ Years * 0 - <20,000 units 15,667 134 26,537 5.05(4.19-5.90) | 0.76 (0.53, 1.08) 0.78 (0.54-1.12)
Detemir 5+ Years * 0 - <20,000 units 3,843 40 5,945 6.73 (4.64-8.81) Ref Ref
Glargine 0 - <3 Years * 20,000 - <60,000 units 60,817 368 57,096 6.45 (5.79-7.10) | 1.02 (0.83,1.25) 0.99 (0.80-1.23)
Detemir 0 - <3 Years * 20,000 - <60,000 units 19,368 118 18,374 6.42 (5.26-7.58) Ref Ref
Glargine 3 - <5 Years * 20,000 - <60,000 units 58,132 425 70,540 6.02 (5.45-6.60) | 0.96 (0.78, 1.18) 0.96 (0.77-1.19)
Detemir 3 - <5 Years * 20,000 - <60,000 units 15,225 107 17,070 6.27 (5.08-7.46) Ref Ref
Glargine 5+ Years * 20,000 - <60,000 units 27,753 221 42,181 5.24 (4.55-5.93) | 1.03(0.74, 1.44) 1.04 (0.73-1.46)
Detemir 5+ Years * 20,000 - <60,000 units 5,736 41 8,066 5.08 (3.53-6.64) Ref Ref
Glargine 0 - <3 Years * 60,000+ units 3,782 18 2,043 8.81(4.74-12.88) | 2.03 (0.76,5.42) 2.36 (0.86-6.49)
Detemir 0 - <3 Years * 60,000+ units 1,958 5 1,174 4.26 (0.53-7.99) Ref Ref
Glargine 3 - <5 Years * 60,000+ units 13,064 108 12,885 8.38 (6.8 -9.96) 1.54 (1.01, 2.35) 1.53 (0.99-2.36)
Detemir 3 - <5 Years * 60,000+ units 4,706 27 4,925 5.48 (3.41-7.55) Ref Ref
Glargine 5+ Years * 60,000+ units 16,665 195 31,517 6.19 (5.32-7.06) | 0.88 (0.65,1.19) 0.89 (0.65-1.21)
Detemir 5+ Years * 60,000+ units 4,320 53 7,458 7.11 (5.19-9.02) Ref Ref
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Supplementary Table 3. Crude incidence rates and adjusted hazard ratios for breast cancer among glargine, detemir and NPH users
who had 5 or more years of use according to cumulative dose of insulin use.

Crude breast

Insulin users with 5 or more years No. of Person inci(ci:llllzzrrate Unweighted Weighted hazard
. No. of users Breast Years of hazard ratio (HR) | ratio (HR) (95%
duration of use per 1,000
cancers follow up (95% CI) CI)
Person-Years
(PY) (95% CI)

Cumulative insulin dose after 5 years of
use
Glargine Users
Low (0 - <20,000 units) 15,667 134 26,537 5.05 (4.19-5.90) Ref Ref
Medium (20,000 - <60,000 units) 27,753 221 42,181 5.24 (4.55-5.93) 1.03 (0.83-1.28) 1.00 (0.80-1.24)
High (60,000+ units) 16,665 195 31,517 6.19 (5.32-7.06) 1.24 (1.00-1.55) 1.16 (0.92-1.46)
Detemir Users
Low (0 - <20,000 units) 3,843 40 5,945 6.73 (4.64-8.81) Ref Ref
Medium (20,000 - <60,000 units) 5,736 41 8,066 5.08 (3.53-6.64) | 0.76 (0.49-1.17) 0.78 (0.50-1.22)
High (60,000+ units) 4,320 53 7,458 7.11 (5.19-9.02) 1.08 (0.72-1.64) 1.09 (0.71-1.68)
NPH Users
Low (0 -<20,000 units) 3,763 47 7,561 6.22 (4.44-7.99) Ref Ref
Medium (20,000 - <60,000 units) 3,790 21 6,231 3.37 (1.93-4.81) | 0.54 (0.32-0.90) 0.54 (0.32-0.92)
High (60,000+ units) 3,804 39 7,937 491 (3.37-6.46) | 0.79 (0.52-1.21) 0.77 (0.49-1.19)

Abbreviations: CI, confidence interval; Ref, reference
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Supplementary Figure 1. Adjusted hazard ratios (HRs) and 95 %Cls for breast cancer risk among insulin glargine users compared to insulin
detemir/NPH insulin users, by ever use, duration of use, cumulative dose, and duration of follow-up and cumulative dose combined.

Glargine vs NPH (Ref) Glargine vs Detemir (Ref)
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- Glargine 097 (088, 1.06) re 098 (092, 1.05) ol
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- Glargine * 3- <5 Yrs 1.11(0.76, 1.62) — 1.14 (090, 1.46) —.—
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Cumulative Dose of Insulin:
- Glargine * 0 - <20,000 units 0.95 (0.86, 1.08) e 0.97 (080, 1.05) 1ol
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