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What is propensity score?
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Why propensity score ?

¢ RUERICHANRZIRIET DICIE. RCTICHRRENDEER
E"]fd:J %h‘ﬁ%f%éo

o 1=12L.RCTHIEMTIILLVREAH S,
— HIBEREEE

— ZEFAMERE
s ICUNEEEFIZEITAADLDAT—TILEZR)VTDHE

Conors A, et al. JAMA. 1996;276:889-897
« CADDBR{E/BELMERIZxt T DAspirinDEdF FRIZKH T 531 R
Gum P, et al. JAMA. 2001;286:1187-1194

« RCTZRITY HHID T wa7 IRk DIRELE

* RCTTH. WENDLRLELGHONRALH D
— FOPLEBRGE ISR DTUE LED KK

— Cluster randomized control trial

> EEMEIG., AJRELRYBiasHRET AFENDE,




Why not multivariate analysis
using OLS regression?
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Protocol for PS analysis
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Assumptions of PS

A) Strongly ignorable treatment assignment
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B) Overlap assumption

LERLSD EFIDEGYHEFRT b,

> BARSLAA > TR L THRES TOAIL, FLLSLRHD
ERIBIEEAE NG 012, [HEFLBT EEHTEELN,




PS estimation

T IMALREIYSTICEET SRIEEEDH AR FIIETEH S,
EH-E2TOEHERAUNTExposurex 7 I b HLELT=Logistic
regressionZ{TOC &M —RHY

> EREREERDMITEDTE5L5BUIER, LIRS EHILT S,
> BISLEIIZ, Over fitting[FFF BN D, (10:1ZEZATRLY)

ETILDERTEIL BRHYFET , (&ah)

ERTIt, BEDEEDAXELTNEFELLS !



Aspirin Use and All-Cause Mortality Among Patients Being
Evaluated for Known or Suspected Coronary Artery Disease
Gum P, et al. JAMA. 2001,286:1187-1194

[Design and Setting]

Prospective, nonrandomized, observational cohort study conducted
between 1990 and 1998 at an academic medical institution, with a
median follow-up of 3.1 years.

[Patients]

Of 6174 consecutive adults underqgoing stress echocardiography for
evaluation of known or suspected coronary disease, 2310 (37%) were
taking aspirin. Patients with significant valvular disease or documented
contraindication to aspirin use, including peptic ulcer disease, renal
insufficiency, and use of nonsteroidal antiinflammatory drugs, were
excluded.

[Main Outcome Measure ]
All-cause mortality according to aspirin use.

[Results]
During 3.1 years of follow-up, 276 patients (4.5%) died. ...




Strongly ignorable treatment assighment

e Data on baseline demographics, medical history, cardiovascular risk factors,

and medication use (including regular use of aspirin) were collected

prospectively at the time of testing. All data were entered online prior to

the start of the stress test by either a physician or a trained exercise

physiologist, with those entering data into the database blinded to the

hypothesis of this study as well as to the results of the subsequent stress

test and stress echocardiogram.
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PS estimation

The propensity for aspirin use was determined without regard to outcome, using

multivariable logistic reqression analysis. A full non-parsimonious model was

developed that included 34 covariates, some of which are listed in TABLE 1. This

model yielded a c statistic of 0.83, indicating a strong ability to differentiate

between aspirin users and nonusers. A propensity score for aspirin use was then

calculated from the logistic equation for each patient. This score ranged from
0.03 to 0.98 and, in effect, represented the probability that a patient would be

using aspirin.
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Comparison baseline characteristics between 2 groups

Table 1. Baseline and Exercise Characteristics According ta Aspirin Use” Table 3. Selected Baseline and Exercise Characteristics According to Aspirin
o Use in Propensity-fatched Patients®
Aspirin Aspirin ° Aspirin Asi::i:ri'l P
Varable nom 231 3664 Value
P ——— fn = 2310) n= ) Variable {n=1351) {n =1351) Valua
ne mrhean (SO0 v B3 (1) £R 119 - Demographics
Age, me -rllﬁu_SB.'- ¥ G201 5812 S Aige, mean (5D, y 60 (1) B1{11) 16
- .'\E‘.;Irl; Mo %) 1779 (77] 2167 (56 =001 e, Mo, (%) 551 (70 974 (72) P
Slimcal histary B I s Clinical histary
Diabetes, Wo. {%) 248 (17) H20) =.om Diabetes, Mo, (%) z0315) 207 (15) B3
Hypertension, No. (3| 1224 (53) 1569 (41) = b Hypertensian. No. (%) 578 (50) 58 (52) 45
Tobacco use, Mo. %) 234 10 500 (13) o Tobacce use, No. (%) 167 (12) 162 12) g5
Price coronary artery disease, o, [%) 805 (7] 778 (20) =0 Cardiac variables
Price coronary artery bypass graft, Mo, (36) BEG (3] 240 (6} =0 Prioe corgnary arery disease, Mo, (5] 652 [44) 639 45 79
Prior percutanecds coronary intervention, Mo. (%) 667 (29 148 (4) <01 Pricr coronary artery bypass graft, Mo (%) 25114 235017 42
Prioe Cr-wave M, Mo, (%) 369 [16] 285 (7) =001 Price percutanecus coronary intenertion, MNo. (%) 166 [12] 147 (11) 25
Arial fibrilation. No. (%] 27 01) 55 1) 04 Prior Q-rave M), Ho. &%) 19414 206 (15) 52
Congestive heart faiure, No. (%) 127 (6] 178 (3] 12 Atrial ikation. No. (%) 21 2l 2412 -
Nedicatian e Congestive heart Falure, Mo, %) 7308 8917 43
Digoxin use, Mo (%) 1717 216 (6} 004 Kedication use R
B-Blocker use, Mo, (5] 211 (35] 550 14 — ool Digosin use, Mo. (%) 11512 114 (8 84
R - i) 157 (26 55 1 .79
Dillazem/veragamil use, Mo, [%] 452 [20] 405 (10 =001 ﬁf"“‘m Lge, ho :% — 72’; ':;‘: ; iﬁ?: ;;
o - E— itiazemiverapamil use, No. (%) 22317} 2 =88
Nifedipine use, No. (% | ) <.
yedipne L5e, No. %) ﬁjl l.] : ?&.'5 4 U.:” Mifedipine use, Mo. (%) 127 8] 144 (11) 28
Lipkd-owizring therapy, Mo. [%) 775 (34] 380 (10 = 001 - - — — -
ACE hibior use. Mo, 56 245 (15] PYERTEN e Lipkd-knwiaring therapy, No. (%) 281 (27) 270120) 63
- _— — - ACE inhibitor use, No_ § 209 (15) 214 (16) 79
Cardiovascular assessment and exercise capacity Eardiovascular assessment and exerciss caparity
inde: ) hig'm® 9 [} 30T =001 ! P - - " [
B.Dd:,’ ma{ss index 'ncal'll .SD].. g 2 l":-.] _(EI L : L?'CI1 Body mass index, mean (SDJ, kg/m? 206 2916) i
Ejpction fraction. mean (5P % . 208 — = Ejection iractian, mean (50, 5% 51 i8] 51 40) B
Resting heart rate, mean (S0). beatsimin 7413 14914 =001 Resting heart rate, mean (S0), beats/min 7703 7514 13
Resting blocd pressure, mean (2D}, mm Hg Resti - n
e 1 ; = esting bkaod pressure, mean (0] mm Hg
Systolc 141 (20 138 1200 = Systaie 141 (21} 14121 62
Diastoic B5 (11} 4 011) .04 Diactnic 85 [17) a6 (11 57
Purpose of test o evaluate chest pain, Mo, [%) 300 (13 463 (12) A1 Puipose of test 1o evaliate chest pain, No. (%) 15317 159 (12) 72
Mayo Fisk Index =1, No. (%1 2021 [57) 2517 (63) <001 Miayo Fisk Index =1, No. (%1 1108 [82) 1110 {B2) az
Feak exercise capacity. mean [SD], METs o Peak oxercise capadity, mean (S0, METs
Bizn 8.6 (24 9.1 2.6 =.001 Men 8.7 (2.5 8.3125) il
Women B.6 (2.0 TR <00 Women 6.5 (2.00 6.7 (2.0 13
Heart rate recovery, mean [S0), beats/min 2811 30(12) =.001 Heart rate recovery, mean (S0, beats/min 2812 28011 82
schemic ECG changes with stress, Mo, [%] 430 [24] =0 schemic ECG changes with stress, Mo, (%) 231 [22) 64
Echocardiographic left ventricular sjection fraction 321 14) ] =001 Echocardiographic left ventricular ejection fraction 147 (17} S0
=40%, No. (%] =40%, Mo [%)
Stress-induced ischemia on echocardiagraphy, 495 (21} 435 1(11) =.001 Siress-induced ischemia on echocardiography, 23%(18) 2531(15) 3z
Ho. %] No. (%)
Far or poor physical fitness 114 (37) 1248 (38) 26 Far or poor physical fitness. 4453 [33) 4539 (34) 57
for age and sex,' Mo, (%) for age and sex,' No, (%)

*MI indicates myocardial infarction; ACE, angiotarsn-converting enzyme; MET, metabobc equivalent task: and ECG,
electrocardizgram.
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Result
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Table 2. Cox Proportional Hazards Analyses of Time to Death Among Patients Using Aspirin

(N =6174)"

L]
Figure 1. Kaplan-Meier Curve Relating Aspirin Use to Time to Death Among
Propensity-Matched Patients
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) Year After Stress Test
Mao. at Risk
Aspirin Use 1351 1338 1328 1314 1308 1308 1304 1303 1300
Mo Aspirin Use 1351 1312 1292 1280 1269 1260 1254 1252 1249
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Table 4. Cox Proportional Hazards Analyses

Model

of Aspirin Use and Mortality Among

Unadjusted

Adjusted for age and sex

Adjusted lor age, sex, and histary of CAD

Multivariable adjusted?

Adjusted for age and sex among prespecified strata

Normal LY function

Abnormal LY function

e () vae Propensity-Matched Patients (n = 2702)*
1.08 (0.85-1.39) 50 Hazard
070 0.n0-0 o0 02 Ratio P
A=l aW. V. Male Ll = 001 Macdel /_{95%_@,)_\,%
0671051087 002 JUnadjusted 0.53(0.38-0.74)  .002

_ o Adjusted tor propensity | 0.53 (0.38-0.74) <.001
075 {0.56-1.01) % adjusted for propensity | 0.59 (0.42-0.83) 002
0.54 (0.34-0.84) 006

and selected

Mo history of prior CABG surgery

0.74 {0.54-1.08)

History of prior CABG surgery

0.56 (0.35-0.89)

06 variablest

*Clindicates confidence interval; CAD, coronary artery disease; LV, left ventricular; and CABG, coranary artery bypass and all covariatess

graft

01 Adjusted for propensity \{} 56 (0.40-0.78) < 'DDD

tAdjusted for age, sex, body mass index, resting heart rate, resting systolic blood pressure, use of antihypenensive  *0| indicates confidence intarval.
medications, digoxin, B-blockers, lipid-lowering therapy, nitrates, angiotensin-converting enzyme inhibitors, 3 - -
dihydropyridine and nondinydropyridine calcium channel blockers, congestive heart failure, smoking, atrial fibrilla tSelected varables included prior coronary artery dis-
tion, left and right bundle-branch block, pathologic Q waves, prior CABG surgery, prior percutanecus coranary in Base, pnor coronary artery bypass qraft Ng. pror per-
tervention, chronic lung disease, peripheral vascular disease, exercise capacity, chronotropic response, heart rate Ccutaneous intervention, and ejection fraction = 40%,

recovery, left ventricular ejection fraction, echocardicgraphic evidence of myocardial ischemia, and faillure of the left

vantricle 1o decrease in size with exercisa,

fFor a list of covariates, see Table 2 footnote (1),




Pitfall

Comparison of the baseline characteristics
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Paired t-test (Not t-test)

Willcoxon matched pairs signed-rank test (Not Willcoxn rank sum test)

McNemar test (Not Chi squared test)
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Absolute standardized difference in covariate means
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Conclusions
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