Supplementary Material

Variation in VKORCI1 Is Associated with Vascular Dementia

Supplementary Table 1. Codes used to extract the diagnoses. The columns indicate (1) the
disorder of interest, (2) the code corresponding to the disorder, (3) the coding system to which
the code belongs, (4) whether the code was part of the inpatient- or the primary-care (GP)
record, and (5) how many participants in UK Biobank were assigned a given diagnosis. All
codes and coding systems were provided by UK Biobank, which also provides with tables for
converting between the different coding systems. Note that any single patient might have been
assigned several distinct codes (for the same disorder). AD, Alzheimer’s disease/dementia; AF,

atrial fibrillation; VaD, vascular dementia

Disorder Code Code System Source n
AD Xalkh Read code GP 184
AD Eu00. Read code GP 143
AD Eu002 Read code GP 46
AD Eu00z Read code GP 16
AD Fyu30 Read code GP 1
AD F110. Read code GP 283
AD F1101 Read code GP 1
AD X002x  Read code GP 32
AD XalKB  Read code GP 24
AD X0030  Read code GP 37
AD X00R2  Read code GP 25
AD XalKC  Read code GP 6
AD Y016b  Read code GP 65
AD Y016d  Read code GP 3
AD EO001. Read code GP 6
AD E001z Read code GP 3
AD E000. Read code GP 1
AD E0020 Read code GP 1
AD G309 ICD10 Inpatient 1924
AD F009 ICD10 Inpatient 1348
AD F002 ICD10 Inpatient 320
AD G308 ICD10 Inpatient 313
AD G301 ICD10 Inpatient 81
AD F001 ICD10 Inpatient 76
AD G300 ICD10 Inpatient 168
AD F000 ICD10 Inpatient 101
AD 2901 ICD9 Inpatient 1
AF G573z Read code GP 51
AF G5732  Read code GP 1
AF Xa2E8  Read code GP 1773
AF XaOfa Read code GP 59
AF XaOft Read code GP 33
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VaD FO10 ICD10 Inpatient 10
VaD FO18 ICD10 Inpatient 11
VaD FO12 ICD10 Inpatient 6



Supplementary Table 2. Demographic characteristics of the sub-sample utilizing prescription

history (n=115,206).

Variable Level Median (IQR) or n (%)
All General ADem VaD
(n=115,206) dementia (541) (146)
(n=1,501)
Age 60.7 (9.2) 64.8 (6.4) 65.2(5.9) 66.7(4.9)
Sex Female 63,001 (52.2) 663 (44.2) 284 (52.5) 58(39.7)
Male 52,205 (45.3) 838 (55.8) 257(47.5) 88(60.2)
Education Graduate degree 35315(30.9) 359(244) 112(21.2) 25(17.6)
No graduate degree 78,930 (69.1) 1,114 (75.6) 417 (78.8) 117 (82.4)
Deprivation -2.4 (3.6) -2.3(3.9) 2337  -19(@4.5)
Alcohol Daily or almost daily 24,481 (22.1)  351(23.4) 117 (21.6) 30(20.5)
consumption 3 or 4 times a week 27,875 (24.2) 307 (20.5) 109 (20.1) 20(13.7)
1 or 2 times a week 29,607 (25.7) 331 (22.1) 127(23.5) 38(26.0)
1-3 times a month 12,063 (10.5) 133 (8.9) 56 (10.4) 10 (6.8)
Special occasions only 12,197 (10.6) 191 (12.7) 70 (12.9) 26 (17.8)
Never 7,909 (6.9) 187 (12.5) 62 (11.5) 22(15.1)
Smoking Current smoker 61,723 (9.0) 122 (8.2) 35(6.5) 16 (11.0)
Previous smoker 42,741 (37.2) 610 (40.8) 222 (41.2) 67 (45.9)
Non-smoker 10,361 (53.8) 763 (51.0) 282(52.3) 63 (43.2)
Physical Strenuous 9,415 (8.7) 79 (5.8) 33(6.5) 3(2.5)
activity Moderate 71,308 (66.0) 821 (60.5) 316 (62.3) 66 (54.5)
Light 27,262 (25.2) 457(33.7) 158 (31.2) 52 (43.0)
BMI 26.9 (5.7) 27.1 (5.7) 26.6 (5.4) 27.0(6.8)
APOE €2 14,890 (13.3) 141 (8.4) 42 (5.4) 20 (6.7)
variant e4 67,161 (59.8) 677 (40.3) 270(34.5) 117(39.3)
&4 30,228 (26.9) 863 (51.3) 470 (60.1) 161 (54.0)
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Supplementary Table 3. Frequencies and average ages at recruitment of participants
diagnosed with atrial fibrillation (AF) and of participants with a history of warfarin
use.

AF diagnosis Ever prescribed warfarin

Yes (median ageiny) | No (median age in y)
Yes 2,456 (64.9) 3,871 (63.8)
No 3,075 (62.8) 105,832 (60.4)
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Supplementary Table 4. Frequencies and median ages (in years) at recruitment and at
time of diagnosis of participants with different VKORCI1-genotypes, and participants
diagnosed with general dementia, with ADem, and with VaD.

General dementia

Yes (age at recruitment; age at No (age at
diagnosis) recruitment)
Genotype CC 1,649 (65.5; 72.9) 91,360 (60.9)
(rs9923231) CT 1,986 (65.4; 72.9) 109,770 (60.8)
TT 624 (65.7; 73.0) 32,806 (60.8)

ADem

Yes (age at recruitment; age at No (age at
diagnosis) recruitment)
Genotype CC 593 (65.9; 73.1) 92,416 (60.9)
(rs9923231) | CT 720 (65.8; 73.0) 111,036 (60.9)
TT 218 (65.9; 72.4) 33,212 (60.9)

VaD

Yes (age at recruitment; age at No (age at
diagnosis) recruitment)
Genotype CC 255 (66.5; 74.5) 92,754 (60.9)
(rs9923231) CT 286 (66.0; 73.7) 111,470 (60.9)
TT 128 (66.2; 74.3) 33,302 (60.9)
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Supplementary Figure 1. Age distributions of different groups of participants at the end
of the sampling period (June 30, 2020).
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Supplementary Table 5. Logistic regression models with VaD as the outcome and
rs9923231 as the predictor. Non-additive model with CC, CT, and TT as rs9923231
genotypes.

rs9923231 | OR | 95%CI | p | ncases
Parental dementia
CcC 1 (ref). 13,235
CT 1.02 1.00-1.06 0.031 16,394
TT 1.07 1.03-1.11 | 2.4x10* 5,108
General dementia
CC 1 (ref). 1,649
CT 1.02 0.95-1.10 0.56 1,986
TT 1.05 0.95-1.16 0.34 624
ADem
CC 1 (ref.) 593
CT 1.01 0.90-1.14 0.83 720
TT 1.04 0.89-1.23 0.58 218
VaD
CC 1 (ref)) 255
CT 0.98 0.81-1.18 0.84 286
TT 1.47 1.16-1.85 0.0014 128
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Supplementary Table 6. Logistic regression models with VaD as the outcome and
r$9923231 as the predictor (as an additive effect), with the inclusion of APOF status,
triglycerides, and diagnoses of hypertension, hypercholesterolemia, and diabetes as

covariates. Depicted is the additive effect of the gene, and the effects of selected risk factors.

The effect sizes are reported in odds ratios (ORs) or unstandardized beta-coefficients (*).

VaD
Variable OR (beta*) 95% CI p n cases
Additive effect 1.20 1.05-1.36 5.2x1073 669
Non-smoker 1 (ref.)
Previous smoker 1.06 0.87-1.29 0.57 310
Current smoker 1.38 1.00-1.88 0.045 74
BMI -0.0139* | -0.0141- -0.0137 0.20
Light physical activity 1 (ref) 191
Moderate physical activity 0.77 0.63-0.94 9.3x10°3 359
Strenuous physical activity 0.82 0.52-1.24 0.37 27
APOE variant €3 1 (ref)) 276
APOE variant g2 0.92 0.65-1.28 0.64 51
APOE variant &4 3.02 2.51-3.64 4.3x10°!12 327
Hypertension 2.93 2.34-3.69 <2.0x10°'6 517
Hypercholesterolemia 1.56 1.29-1.89 4.6x10° 298
Triglycerides -0.15%* -0.06--0.25 0.0022
Diabetes 241 1.95-2.98 3.6x10716 225
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Supplementary Table 7. Models with VaD as the outcome and two-way interactions
between rs9923231, AF, and warfarin use as predictors. The statistics represent the
strength of the interaction between the first two variables with the inclusion of the third as a
covariate.

Interaction Covariate Interaction effect
Beta SE p
AF*rs9923231 warfarin use 0.10 0.21 0.62
rs9923231 *warfarin use AF 0.0011 | 0.0026 | 0.68
AF*warfarin use VKORCI -0.0031 | 0.0036 | 0.39
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Supplementary Table 8. Models predicting VaD (top), ADem (middle), and general
dementia (bottom). For each outcome, the effects of three variables—1s9923231, warfarin
use, and AF—are shown when each variable is predicting the outcome independently of the

other two (univariate; left side), or in addition to the other two (multivariate, right side).

VaD Univariate Multivariate
Predictors | Betajog-oads SE p Betajog-odds SE p
1s9923231 0.158 0.061 0.010 0.297 0.091 0.0011
warfarin use 0.0051 0.0015 5.6x10* 0.0017 0.0019 0.36
AF 1.07 0.103 <2.0x1071° 1.07 0.163 6.6x10°!"
ADem Univariate Multivariate
Predictors | Betajog-odds SE p Betajog-odds SE p
1s9923231 0.021 0.034 0.60 0.0030 0.056 0.96
warfarin use 0.0013 0.0015 0.36 1.1x10* 0.0016 0.95
AF 0.436 0.083 1.7x107 0.306 0.128 0.017
General Univariate Multivariate

dementia

Predictors | Betajog-odas SE p Betajog-odds SE p
1s9923231 0.024 0.025 0.33 0.014 0.035 0.69
warfarin use 0.0026 7.9x10* 0.0012 2.6x10* | 9.3x10* 0.78
AF 0.707 0.048 <2.0x1071° 0.609 0.073 <2.0x1071°
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Supplementary Text 1. Power analysis for the interaction effect

A post hoc power analysis using as parameters an alpha error rate of 0.05, a sample size of
115,216, a case rate of VaD of 0.0028, and an effect allele frequency of 0.610 revealed that the
power required to detect a two-way interaction effect (OR=1.1) between any two of the studied

variables (warfarin use, AF, rs9923231) was approximately 5%. The power analysis was

performed using the genpwr library in R.
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