eElectronic Appendix 1:

Output of a screening tool for close correlates of treatment choice that are

not related to the study outcome (coxib example).
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= once/sporadic/frequent, as described in the text
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rr_ce = association between binary confounder and binary exposure (relative risk)

rr_cd = association between binary confounder and binary outcome (relative risk)
rr_ce_rank = Rank of rr_ce; strongest association (farthest from null, as judged by
magnitude of the log of the absolute value of the risk ratio) is ranked 1
(highest)
Stars = Indication of strength of rr_cd, where more stars indicates a weaker association

(closer to the null). Stars are calculated by computing decile of rr_cd’s
distance from null and then identifying the bottom 5 deciles. The decile
containing covariates closest to the null will receive 5 stars.



eElectronic Appendix 2:

Documentation for the hd-PS SAS macro.
The hd-PS SAS macro can be downloaded at www.drugepi.org ... links ... downloads.

High Dimensional Propensity Score Macro

Usage Instructions
Macro Version 1.0

SYNTAX
%RunHighDimPropScore( parameters );

Description

This macro implements a multi-step algorithm to implement high-dimensional proxy
adjustment in claims data. The algorithm is described in detail in High-dimensional
proxy adjustment in claims data studies of treatment effects by Schneeweiss et al.

Briefly, the macro’s steps include 1) identify data dimensions, e.g. diagnoses, procedures,
and medications, 2) empirically identify candidate covariates, 3) assess recurrence, i.e.
multiplicity of same code, 4) prioritize covariates, 5) select covariates for adjustment, 6)
estimate exposure propensity score, and 7) estimate outcome model.

MACRO DEFINITION FILE
hdps.mcr

Parameters
var_patient_id required
Name of unique patient identifier variable.

var_exposure  optional; default=exposure
Name of binary exposure variable. A value of 1 for this variable will be
considered exposed; 0 will be considered unexposed/referent.

var_outcome optional; default=outcome
Name of binary outcome variable. A value of 1 for this variable will be
considered outcome positive; 0 will be considered outcome negative.

vars_demographic
optional



A list of variables to be considered as demographic information, such as
age, sex, and race.

vars_predefined

optional

A list of variables to be considered as pre-defined, such as co-morbidities
or past drug usage. If this option is not specified, all variables in the
dataset other than the patient ID, exposure, outcome, and
demographic variables will be considered pre-defined.

vars_Tforce_categorical

vars_ignore

top_n

trim_mode

percent_trim

input_cohort

optional
An optional list of numeric variables that should be treated as categorical.
Year of service is a common example. (See note below.)

optional

A list of variables to be ignored in the propensity score estimation and
simply passed through to output data sets. Examples include follow-up
time and other variables important to an analysis but which do not figure
into confounder adjustment.

optional; default=200
The n most prevalent empirical covariates to consider from each
dimension of data.

optional; default=500
The number of empirical covariates to include in the resulting propensity
score.

optional; default=BOTH

A flag that controls whether to perform trimmed or untrimmed propensity
score analyses. If setto Y or y, the macro will perform only trimmed
analyses; if set to N or n, the macro will perform only untrimmed
analyses. If left unspecified or specified as BOTH, the macro will perform
both trimmed and untrimmed analyses.

optional; default=5
If trim_mode is Y or BOTH, the percentage to trim from the propensity
score.

required

Name of the input SAS dataset containing the patients, exposure,
outcome, and any fixed covariates. Datasets will not be modified. See
note below on format of the data.



input_dimX one or more dimensions required
This parameter is specified one or more times to indicate the names of the
datasets containing the dimension data. Datasets will not be modified.
See note below for dataset format.

Each time this parameter is specified, two data items are needed: the
name of the dimension dataset and the name of the field containing the
code of interest. These two items should be supplied on one line with
only spaces in between. (See example.)

The parameters should be numbered sequentially and with no gaps in the
numbering (input_diml, input_dim2, etc.).

output_scored_cohort
optional; default=output_scored_cohort
Name of a SAS dataset that will be created or replaced. This dataset will
contain the input cohort (including their exposure, outcome, and fixed
covariates), as well as the propensity score calculated. It is intended for
use in outcome models for further exploration of the outcome of interest.

output detailed
optional; default=output_detailed
Name of a SAS dataset that will be created or replaced. This dataset will
contain the input cohort (including their exposure, outcome, and fixed
covariates), as well as the series of empirical covariates calculated from
each dimension of data. It is intended for diagnostic use or further
exploration of the generated variables and may be quite large.

results_diagnostic
optional; default=result_diagnostic
Name of a SAS dataset that will be created or replaced. This dataset will
contain each of the empirical covariates considered, along with measures
of prevalence and potential bias for each empirical covariate. It is
intended for diagnostic use or further exploration of the generated
variables and serves as a “dictionary” for the variables in
output_detailed.

results_estimates
optional; default=result_estimates
Name of a SAS dataset that will be created or replaced. This dataset will
contain the point estimates and confidence intervals for each of the
outcome models automatically run. If trimmed results have been
requested, a second dataset with the extenion _trim will also be created.



Notes

Input cohort data format. The input_cohort dataset must contain only the patient 1D,
exposure, outcome, and any covariates that should be adjusted for in the outcome model.
If the vars_predefined option is not specified, covariates in the input data that are not
to be included in the outcome model should be dropped before running the macro.

Input dimension data format. Each dimension of data (drugs, inpatient procedures, etc.)
should be supplied in a unique dataset. This dataset should have at least two fields: the
patient identifier and the dimension code. Patients receiving multiple codes, and/or a
single code more than one time, should be listed over multiple rows. (For example, in an
outpatient procedure dimension, the dimension code would likely be a CPT code.)
Additional fields will be ignored.

Covariates. All character covariates in the input cohort will be treated as categorical.
Any numeric covariates that should be treated as categorical (such as year of service)
should be either converted to character before running the macro or included in the
vars_force_categorical list.

EXAMPLE CODE
%include "/path/to/macro/directory/hdps.mcr';

Titlel "High-dimensional propensity score adjustment”;
Title2 "(study description)”;

%RunHighDimPropScore (

output _scored_cohort
output detailed
results_estimates
results_diagnostic

scored_cohort,
detailed_cohort,
estimates,
variable_info

var_patient_id = id,

var_exposure = exposed,

var_outcome = outcome,

vars_demographic = age sex race,
vars_force_categorical = year,

vars_ignore = followup_time,

top_n = 200,

k = 200,

trim_mode = BOTH,

percent_trim =5,

input_cohort = master_file,

input_diml = drug_claims generic_name,
input_dim2 = outpatient_diagnoses icd9_dx,
input _dim3 = inpatient_diagnoses icd9 dx,
input_dim4 = inpatient_procedures 1icd9 proc,
input_dim5 = outpatient_procedures cpt,



