SUPPLEMENTAL MATERIAL

Supplemental material 1. Annual event rate abstraction

For each trial, we abstracted data for event numbers and annual event rates for nonfatal
stroke, nonfatal Ml, vascular death, and composite endpoint. For event numbers, if more than one
outcome event occurred in one patient, only the first event was included. If the event number was
duplicated across individual events, we first abstracted the numbers of nonfatal stroke, nonfatal M,
and composite endpoint, and then recalculated the numbers of vascular death. However, for the
Women'’s Health Initiative (WHI) trial, the sum of fatal and nonfatal stroke events was less than all
stroke events." Therefore, we estimated the nonfatal stroke events by subtracting fatal stroke from
all stroke. The annual event rates were abstracted if directly stated and otherwise derived from the
event number and person-years of follow-up. The person-years were derived in following
hierarchical order based on the available data: 1) person-years directly stated in the article, 2)
derivation from displayed number of patients at risk in survival curves, and 3) number of patients

multiplied by mean or median duration of follow-up years.
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Supplemental material 2. DALY derivation for each vascular event
DALY lost due to vascular death at age of 60

DALY =YLL (YLD=0)
YLLIrKI=KCe"/(r+B){e " V- (r+ B)(L+A)-11-¢ P -(r+B)A-1IH+[(1-K)/(1- &™)
K: age-weighting modulation factor (K=1 or 0), B: parameter from age weighting function (3
=0.04 or 0), r: discount rate (r=0.03 or 0), C: constant (C=0.1658), A: age of death, L: life
expectancy of general population at age A
For YLL[3,1]:
K=1, r=0.03, B =0.04, A=60
L: life expectancy of 60 year-old person without cardiovascular disease (CVD) from the
Framingham Heart Study (FHS) cohort: Men, 20; Women, 24.5; average: 22.25
YLL[3,1] = 11.59
DALY[3,1] for vascular death at age of 60 = 11.59

DALY lost for stroke survivor at age of 60 (Figure 1)

YLD, K]=DWKCe™/(r+B){e P - (r+B)(La+A,)-11-e P (r+B)A, -11+[(1-K)/r(1- ™)
DW: disability weight, K: age-weighting modulation factor (K=1 or 0), 3: parameter from age
weighting function (8 =0.04 or 0), r: discount rate (r=0.03 or 0), C: constant (C=0.1658), A,: age
at vascular event, Ly: duration of disability after vascular event (=life expectancy of a survivor
after vascular event at age Av)

For YLD[3,1]:
DW=0.266 (from the WHO-GBDP), K=1, r=0.03, 3=0.04, A,=60
Lg: life expectancy of 60 year-old person with stroke from the FHS cohort, L4=8.90
YLDI[3,1]=1.69

YLLIrKI=KCe™/(r+B){e P V- (r+ B)(L+A)-1]-¢ P [-(r+B)A-1TH[(1-K)(1- €™)
K: age-weighting modulation factor (K=1 or 0), B: parameter from age weighting function (3
=0.04 or 0), r: discount rate (r=0.03 or 0), C: constant (C=0.1658), A: age of death, L: life
expectancy of general population at age A

For YLL[3,1]:
K=1, r=0.03, B =0.04, A=68.9
L: life expectancy of 68.9 year-old general population from US life table 2004 for white, L=16.36
The life expectancy of 68.9 year-old general population was not provided in the FHS article.
Since the life expectancy of FHS population are quite close to US white population, we
employed the life expectancy of this age from US white population life tables.
YLL[3,1] at age of 68.9 = 7.75



YLL[3,1] at age of 60 = (YLL[3,1] at age of 68.9) x ™" = 7.75xe***®* = 5 94
Finally, DALY[3,1] = YLL + YLD = 5.94 + 1.69 = 7.63
DALY lost for Ml survivor (Figure 1)

For YLDI[3,1]:
DW=0.037 (from frequency- and density-weighting), K=1, r=0.03, $ =0.04, A,=60
L4: life expectancy of 60 year-old person with Ml from the FHS cohort, L4=11.2
YLD[3,1]=0.28

For YLL[3,1]:
K=1, r=0.03, B =0.04, A=71.2
L: life expectancy of 71.2 year-old general population from US life table 2004 for white, L=14.62
The life expectancy of 71.2 year-old general population was not provided in the FHS article.
Since the life expectancy of FHS population are quite close to US white population, we
employed the life expectancy of this age from US white population life tables.
YLL[3,1] at age of 71.2 =6.80
YLL[3,1] at age of 60 = (YLL[3,1] at age of 71.2) x ™% = 7.75xe"**""? = 4 .86

Finally, DALY[3,1] = YLL + YLD =4.86 + 0.28 = 5.14



Supplemental material 3. NNT to save one DALY and one event by each trial treatment

We converted the each vascular event rates into DALYs lost per 100 person-years. By

comparing the DALY's lost between active arm and control arm, we generated the DALY's saved by

each trial treatment for a 100 person-years, and calculated NNTs.

The following table is an example of our derivation from the European Atrial Fibrillation Trial

(EAFT).
Anticoagulation Placebo

Event number
Nonfatal stroke 18 47
Nonfatal Ml 2 5
Vascular death 22 11
Composite outcome 42 63
Follow-up person-year 507 405
Event rate per 100 person-year
Nonfatal stroke 3.55 11.60
Nonfatal Ml 0.39 1.23
Vascular death 4.34 272
Composite outcome 8.28 15.56

DALYs lost per 100 person-year

Nonfatal stroke
Nonfatal Ml
Vascular death

Composite outcome

27.09 (= 3.55 X 7.63)
2.03 (= 0.39 X 5.14)
50.29 (= 4.34 X 11.59)
79.41

88.55 (= 3.55 X 7.63)
6.35 (= 1.23 X 5.14)
31.48 (= 2.72 X 11.59)
126.37

The DALYs saved from anticoagulation treatment for a 100 person-years were 61.46 for

nonfatal stroke, 4.32 for nonfatal MI, -18.81 for vascular death, and 46.96 for the composite

outcome.

For nonfatal stroke, the NNT,.n can be derived from the following calculation: 100/(11.6-
3.55)=12.4. NNTpaLy can be calculated as follows: 100/(88.55-27.09)=1.6.



Supplemental material 4. Hypothetical model trials assumption and age-weighting and

future discounting

Hypothetical model trials assumption

In order to further illustrate the perspectives afforded by DALY analysis, we also generated six
model trials demonstrating two different patterns of treatment effect in three different populations.
The treatment effect patterns studied were an intervention effective for stroke prevention but
ineffective for MI prevention and an intervention effective for Ml prevention but ineffective for
stroke prevention. The model populations were: 1) patients at equal risk for stroke or Ml, 2) stroke-
prone patients at higher stroke risk than MI, and 3) MI-prone patients at higher Ml risk than stroke.
In these six models (two treatment effect patterns crossed with three model populations), we
assessed the treatment effect on DALY's for a sample size of 4000 person-years in each arm.
Relative risk reductions were set at 40% on the endpoints for which the treatment was effective
and nil for the ineffective endpoints.

For the trials of patients (the average age set to 60) at equal risk for stroke and MI, the annual
event rates of control arms were assumed to be 5% for stroke, 5% for MI, and 8% for the
composite endpoint. Case fatality rates of 20% were chosen for both stroke and MI, and other
vascular death rate was set to 0.5% annually. These assumed control arm event rates were based
on data from the systematic review of published stroke prevention trials.” It is widely recognized
that stroke prevalent age is higher than that of MI. Therefore, for population at unequal risk for
stroke and MI, the average age was set at 60 for the stroke-prone population and 50 for the MI-
prone population. For the stroke-prone population, annual event rates of control arms were
assumed to be 5% for stroke and 2.5% for MI. For the MI-prone population, annual event rates of
control arms were assumed to be 2.5% for stroke and 5% for M.

Based on these assumptions, we generated the tabular outcome events, and then derived

NNTevent and NNTpaLy for each hypothetical trials.

Future discounting and age-weighting

The future discounting is a standard health policy modeling assumption that values a year of
healthy life lost in the future less than a year of healthy life lost in the immediate present. The age-
weighting reflects another assumption that assigns different values to different years of life, higher
in young adult ages than in infancy or old ages. As in the WHO-GBDP, we employed an annual
3% of discount rate (r=0.03) and age-weighting (K=1, 3=0.04) for the primary DALY analysis
(DALYT3,1]).

However, there have been some ethical criticisms on applying discount rate and age-
weighting: DALY([3,1]. For this reason, the 2000 WHO-GBDP also provided DALY with 3%
discounting and non age-weighting: DALY[3,0], and DALY without both discounting and age-
weighting: DALYTO0,0], in addition to the standard DALY[3,1].3 To explore the effect of removing



these assumptions, for the hypothetical trials, we also calculated additional sets of DALYs, in

which the age-weighting was not employed (DALY[3,0]) or both were not employed (DALY[0,0]).
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Supplemental material 5. Included published trials

Secondary Stroke Prevention Trials

European Atrial Fibrillation (EAFT)1

North American Symptomatic Carotid Endarterectomy (NASCET)2

European Stroke Prevention Study-2 (ESPS-2)3

Perindopril Protection Against Recurrent Stroke Study (PROGRESS)4

European/Australasian Stroke Prevention in Reversible Ischaemia Trial (ESPRIT)’

Ticlopidine Aspirin Stroke Study (TASS)°

Stroke Prevention by Aggressive Reduction in Cholesterol Levels (SPARCL)’

Clopidogrel versus Aspirin in Patients at Risk of Ischaemic Events (CAPRIE) stroke subgroup8
United Kingdom Transient Ischaemic Attack (UK-TIA)®
Women's Estrogen for Stroke Trial (WEST)"
Warfarin-Aspirin Symptomatic Intracranial Disease (WASID)'
Secondary Coronary Heart Disease Prevention Trials

Clopidogrel in Unstable angina to prevent Recurrent Events (CURE)™
Prasugrel Thrombolysis in Myocardial Infarction (TRITON-TIMI 38)™
Cholesterol and Recurrent Events (CARE)15

Treating to New Targets (TNT)'®

Primary Prevention Trials
Heart Outcomes Prevention Evaluation (HOPE)"
Study on Cognition and Prognosis in the Elderly (SCOPE)'®

Women’s Health Initiative (WHI)"
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Supplemental Table 1. Ranks of treatment effect of included trials for composite endpoint

Rank Conventional approach DALY approach
Age 60 Age 50 Age 70
1 EAFT EAFT EAFT EAFT
2 NASCET NASCET NASCET NASCET
3 CURE CURE CURE CURE
4 TRITON-TIMI 38 ESPS-2 ESPS-2 ESPS-2
5 ESPS-2 TRITON-TIMI 38 PROGRESS TRITON-TIMI 38
6 PROGRESS PROGRESS TRITON-TIMI 38 PROGRESS
7 ESPRIT ESPRIT ESPRIT ESPRIT
8 CARE HOPE HOPE HOPE
9 HOPE CARE CARE CARE
10 TASS TASS TASS TASS
1 SPARCL SPARCL SPARCL SPARCL
12 TNT CAPRIE_Stroke CAPRIE_Stroke TNT
13 UK-TIA TNT TNT CAPRIE_Stroke
14 CAPRIE_Stroke UK-TIA UK-TIA UK-TIA
15 SCOPE SCOPE SCOPE SCOPE
16 WASID WHI WHI WHI
17 WHI WEST WEST WEST
18 WEST WASID WASID WASID




Supplemental Table 2. Sensitivity analyses varing the assumption of age of onset to ages 50 and 70
For age of onset at 50, DALYs[3,1] saved for 100 patient-years and NNT for saving one DALY[3,1] and preventing one event

Composite endpoint Nonfatal stroke Nonfatal Ml Vascular death
DALY NNT for ~ NNT for DALY NNT for ~ NNT for DALY NNT for ~ NNT for DALY NNT for ~ NNT for
saved one one saved one one saved one one saved one one
DALY event DALY event DALY event DALY event
Stroke trials
EAFT 62.89 1.6 13.8 84.49 1.2 12.4 5.65 17.7 119.0 -27.25 -3.7 -61.6
NASCET 52.23 1.9 21.6 42.32 24 248 NR NR NR 9.91 10.1 169.4
ESPS-2 15.96 6.3 67.1 15.61 6.4 67.2 -0.20 -495.4 -3334.4 0.55 183.2 3079.6
PROGRESS 12.02 8.3 71.4 9.27 10.8 1131 2.04 49.0 330.1 0.71 140.5 2358.3
ESPRIT 11.97 8.4 104.3 5.38 18.6 194.9 0.60 166.5 1120.6 5.99 16.7 280.4
TASS 8.01 125 129.0 8.34 12.0 125.9 NR NR NR -0.33 -303.9 -5103.1
SPARCL 6.04 16.5 142.3 3.36 29.7 311.9 2.50 40.0 269.3 0.18 550.0 9233.6
CAPRIE_Str 5.71 17.5 179.2 4.86 20.6 215.9 0.50 201.5 1356.1 0.35 281.8 4731.6
UK-TIA 3.85 259 177.5 5.41 18.5 193.7 1.57 63.6 427.8 -3.13 -31.9 -535.9
WEST -8.04 -12.4 -208.6 2.88 347 364.3 -1.16 -85.9 -577.8 -9.75 -10.3 -172.2
WASID -10.32 -9.69 -4538.8 21.15 4.73 49.6 -1.84 -54.3 -365.4 -29.62 -3.4 -56.7
CHD trials
CURE 29.31 34 31.8 3.78 26.5 277.7 14.18 7.1 475 11.36 8.8 147.8
TRITON-TIMI 38 11.93 8.4 54.1 0.01 8702.0 91284.0 12.77 7.8 52.7 -0.85 -117.8 -1977.8
CARE 9.19 10.9 11.5 3.02 33.1 346.9 2.71 36.9 248.3 3.45 29.0 486.5
TNT 5.65 17.7 177.3 1.56 64.0 671.3 1.93 51.9 349.0 2.16 46.3 7781
Primary prevention
trials
HOPE 10.91 9.2 120.3 2.14 46.6 489.2 1.18 84.9 5711 7.59 13.2 221.3
SCOPE 3.80 26.3 351.3 2.63 38.0 399.0 -0.40 -247.9 -1668.4 1.58 63.4 1064.0

WHI -1.52 -66.0 -627.8 -0.83 -121.2 -1270.6 -0.44 -225.5 -1517.4 -0.256 -405.9 -6814.6




For age of onset at 70, DALYs[3,1] saved for 100 patient-years and NNT for saving one DALY[3,1] and preventing one event

Composite endpoint Nonfatal stroke Nonfatal Ml Vascular death
DALY NNT for NNT for DALY NNT for NNT for DALY NNT for NNT for DALY NNT for NNT for
saved one one saved one one saved one one saved one one
DALY event DALY event DALY event DALY event
Stroke trials
EAFT 32.24 3.1 13.8 40.76 25 12.4 3.23 30.9 119 -11.75 -8.5 -61.6
NASCET 24.69 4.1 21.6 20.41 4.9 24.8 NR NR NR 4.27 234 169.4
ESPS-2 7.65 13.1 67.1 7.53 13.3 67.2 -0.12 -866.1 -3334.4 0.24 425.4 3079.6
PROGRESS 5.95 16.8 714 4.47 22.4 113.1 1.17 85.7 330.1 0.31 325.7 2358.3
ESPRIT 5.52 18.1 104.3 2.60 38.5 194.9 0.34 291.1 1120.6 2.58 38.7 280.4
TASS 3.88 25.8 129 4.02 24.9 125.8 NR NR NR -0.14 -704.8 -5103.1
SPARCL 3.13 31.9 142.3 1.62 61.6 311.9 1.43 69.9 269.3 0.08 1275.4 9233.6
CAPRIE_Str 2.78 36.0 179.2 2.34 42.7 215.9 0.28 352.2 1356.1 0.15 653.5 4731.6
UK-TIA 2.16 46.3 177.5 2.61 38.3 193.7 0.90 111.1 427.8 -1.35 -74.0 -535.9
WEST -3.48 -28.7 -208.6 1.39 72.0 364.3 -0.67 -150.1 -577.8 -4.20 -23.8 -172.2
WASID -3.63 -27.6 -4538.8 10.20 9.8 49.6 -1.05 -94.9 -365.4 -12.77 -7.8 -56.7
CHD trials
CURE 14.83 6.7 31.8 1.82 54.9 277.7 8.11 12.3 475 4.90 204 147.8
TRITON-TIMI 38 6.94 14.4 54 .1 0.01 18040.3 91284 7.30 13.7 52.7 -0.37 -273.2 -1977.8
CARE 4.50 22.2 111.5 1.46 68.6 346.9 1.55 64.5 248.3 1.49 67.2 486.5
TNT 2.79 35.9 177.3 0.75 132.7 671.3 1.10 90.7 349 0.93 107.5 7781
Primary prevention
trials
HOPE 4.98 20.1 120.3 1.03 96.7 489.2 0.67 148.3 5711 3.27 30.6 221.3
SCOPE 1.72 58.2 351.3 1.27 78.8 399 -0.23 -433.4 -1668.4 0.68 147.0 1064

WHI -0.76 -131.9 -627.8 -0.40 -251.1 -1270.6 -0.25 -394.1 -1517.4 -0.11 -941.2 -6814.6




Supplemental Table 3.

DALY analysis for subsequent vascular events

YLD to YLD to YLL to DALY
nonfatal Ml nonfatal stroke premature
death
Nonfatal Ml at 60, 0.26 0.93 7.24 8.43
nonfatal stroke at 65, (for 10 years (for 5 years
and death at 70 from age of 60) from age of 65)
Nonfatal stroke at 60, 0.13 1.85 7.24 9.22
nonfatal Ml at 65, (for 5 years (for 10 years
and death at 70 from age of 65) from age of 60)
Nonfatal Ml at 60, 0.26 7.24 7.50
and death at 70 (for 10 years
from age of 60)
Nonfatal stroke at 60, 1.85 7.24 9.09
and death at 70 (for 10 years
from age of 60)
Nonfatal Ml at 60, 0.15 9.36 9.51
and death at 65 (for 5 years
from age of 60)
Nonfatal stroke at 60, 1.05 9.36 10.41

and death at 65

(for 5 years

from age of 60)

For a patient who has an MI at age 60, and then a stroke at 65, and then die at 70, the DALY
lost of this patient would be the sum of the YLD lost to nonfatal Ml for 10 years (as he will have
post-MI disability until death even after the subsequent stroke), YLD to nonfatal stroke for 5 years,
and YLL due to premature death at 70.

The life expectancies for general population at 60, 65 and 70 were assumed to be 22.5, 18.93,
and 15.35 years. The life expectancies at 60 and 70 were derived from the data of Framingham
study and that at 65 were derived from the extrapolation of these two values. Although, in the
main analysis, the DALY lost for nonfatal stroke and nonfatal M| at 60 were calculated from the
assumption of the life expectancy at 60 for stroke survivors as 8.9 years and for Ml survivors as
11.2 years based on Framingham study observation, here we assume that patients with nonfatal
event without subsequent events will die at 65 or 70 for convenient comparison.

When compared to the DALY lost values for nonfatal Ml (5.14) and nonfatal stroke (7.63) at 60
provided in table 2 of the manuscript, those for nonfatal MI at 60 and death at 70 (7.50) and
nonfatal stroke at 60 and death at 70 (9.09) in the above table are magnified. This difference is
mainly caused by whether future discounting for death event was applied or not. In our main
analysis, we were to derive the DALY lost value for the vascular event at 60. In this case, since
the death is the future event for patients with nonfatal event, the DALY lost of the future death
needs to be discounted (annual discount rate of 3%).1 However, in this supplemental analysis, as
we are to demonstrate how the DALY metric incorporates the subsequent events, we do not apply

the future discounting assuming that we prospectively capture the subsequent events.
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