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Definition of AMI Cohort

* Cohort Based on Longitudinal or Non-Longitudinal Data?

Tier I. Analysis based on individual hospital admissions only; no or little
longitudinal patient data

Tier II: Analysis based on data with unique patient identifiers, so that
longrtudinal analysis and linkage to other datasets is possible

* Definition of AMI Cohort

ICDY 410, ICD9-CM: 410 unless 5th digit = “2” (equivalent codes for
ICDS, ICD10)

Length of stay >=3 days unless transferred or died -

No cases that were admitted as transfers from another hospital (such cases
should be counted in the first hospital); no cases that were “elective” or
“booked” admissions (probably not new AMIs)

No hospitalization for AMI in previous 1 year (this condition applies to
“Tier II” countries with longitudinal data only)

Construction of Independent Variables

* Patient characteristics (“X” variables)

created for each patient
demographic variables: age, gender, and interactions
geographic variables: region of country (state, province)

comorbidity variables (if possible, based on secondary diagnoses at
time of first AMI hospitalization): Charlson comorbidity variables

 Health system characteristics (“Z” variables)

same for all patients in a particular year or time period

variables summarizing economic and regulatory incentives
influencing treatment choice

more details in future mailing; see Table 2 in Health Affairs article
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Construction of Dependent Variables

Tier I: Primary data are from individual hospital admissions, not linked
over time

— In-hospital treatment (within I and 7 days of admission, and during
hospitalization)

— In-hospital length of stay and costs (if available)

— In-hospital mortality (within 1 and 7 days, and during hospitalization)

— Transfer to another acute hospital
Tier II: Primary data on individual patients are linked over time, and
possibly linked to other datasets

— Ttreatment (within 1, 7, 30, 90, and 365 days, and during initial hospital stay)

— Total Iength of stay, and if possible, length of stay divided into days in regular
unit and days in intensive care unit (ICU) or coronary care unit (CCU) (within
30, 90, and 365 days, and during initial hospital stay)

— Mortality (within 1, 7, 30, 90, and 365 days, and during initial hospital stay)
— Readmission with cardiac complications (31-60 days, 61-365 days)
— Costs (if available; within 30, 90, and 365 days)

Treatment Variables

“Required” Treatment Variables: Must be created by all research
teams ‘

— Cardiac catheterization (angiogram)
— Coronary angioplasty (PTCA) ‘
— Coronary artery bypass graft (CABG) surgery

“QOptional” Treatment Variables: Will be included in analysis of some
countries

— Drug Therapies (thrombolytics, ACE inhibitors, aspirin/antiplatelet
drugs, beta blockers, etc.)

— Intracoronary stent

— Repeat coronary angioplasty (2 or more angioplasty procedures in
time interval)
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Optional Variables - Not “Required”
(for Supplemental Studies)

» Will be included in supplemental studies that involve some
countries, with adequate data (participation is optional)

« More details on construction of these variables are
provided below, and will be included in future mailings

» Cost variables - additional dependent (Y) variables
» Additional patient (X) variables
— Socioeconomic status (more details in future mailing)

— Insurance status
— Type of hospital

Calculations To Be Performed by Each Country

* Descriptive Analysis

~ Summary statistics on sample size and sample characteristics
(average age, % female, etc.)

— Average values of dependent variables for particular demographic
groups (for example, catheterization rate for females aged 45-64)

» Multivariate Analysis
— Multivariate regression analysis for your country only

— Sub-matrix calculations for your country, to contribute to formal
multivariate regression analysis including all countries
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Sub-Matrix Method

+ This method allows us to estimate statistical models that
include data from all countries, without pooling
confidential patient information from each country

« Example using multivariate regression for two countries:
Yict = O + St + Dict B + th Y + it = Xict(b + th Y + Eict

a, indicator variable for country ¢
8, indicator variable for year t

D, variables describing characteristics of patient i (age, gender,
comorbidities, etc.)

Z . variables describing characteristics of country’s health care system in
year t (economic and regulatory incentives)

Y,., dependent variable for patient: treatment, outcome, cost

Sub-Matrix Method 2

* To simplify example further, suppose that we do not include any
variables Z,, so that the model is:
Yict - X‘lct¢ + gic:t = X¢ +e
+ The least-squares regression estimate for ¢ is (X’X)! XY, which can
be rewritten as
(Xa"Xp + X Xp) ' (X)Y, + Xp'Yp)
where A and B denote different countries; additional sub-matrices can
be added to include additional countries

* Thus, the needed regression results can be calculated using sub-
matrices that are based on data from individual countries; these sub-
matrices include no confidential patient information
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Sub-Matrix Method 3

*  We also need consistent estimates of the standard errors for the model
coefficients

» To account for heteroskedasticity (errors for individual observations
are not independently, identically distributed), we will use a “robust”
two-step method (White, 1980, Econometrica) '

— Obtain preliminary coefficient estimates, as described previously

~ Use these coefficient estimates to compute residuals for each observation
&, (consistent estimate of observation error, €, , )

— Estimate weighted-least squares models, based on X’e rather than X

+ Can also derive estimates, standard errors for non-linear results (e.g.,
odds ratios) using delta method

Data Validation Analysis

Idea: Use supplementary, clinically detailed data to determine true
clinical similarity of your country’s population of hospitalized AMI
patients to the AMI populations of other countries

Strongly encouraged if feasible in your country

Key variables that ideally would be included: clinical symptoms; time
to hospitalization; EKG results (ST elevation, progression); CPK
results; troponin results (new); measures of AMI severity (symptoms
of heart failure or shock, blood pressure, heart rate); measures of
comorbidity

Method I: Use clinically detailed data that is linked to your main
hospital discharge dataset or AMI registry '

—~ MONICA: examples - Western Australia Linked Data Study, Denmark
AMI Registry Study
— Other clinically detailed, chart-based data: examples - US Cooperative
Cardiovascular Project and National Registry of Myocardial Infarctions
Method II: Review clinical studies of hospitalized AMI patients
published in your country, and/or consult with clinical experts to
obtain this information (face validity of your results)
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Role of TECH Coordinating Center

¢ Circulate proposed standard definitions for cases and variables, based on ICD-
8,-9,and -10 codes

+ Circulate specific SAS and Stata code for variable construction and
construction of descriptive statistics

* Produce descriptive statistics including all countries, based on results prov1ded
from each country

*  Circulate specific SAS and Stata programming code for estimating sub-matrix
results in each country, and small “test” dataset so that each country can verify
their ability to estimate sub-matrix models

* Combine sub-matrix from each country to obtain preliminary coefficient
estimates; circulate preliminary coefficient estimates to each country with
specific programming code so that each country can produce final sub-matrix
results

* Integrate final submatrices to obtain model results

-+ Communicate with specific groups, and provide interim results for all groups,
to allow quality control, review of preliminary results for possible anomalies,
and validation analysis

* Maintain repository of summary data, and provide similar coordinating
services for supplemental/additional studies proposed by research teams

Authorship Policy Proposal

* TECH authorship principles:

(1) All members of all research teams who contribute to a paper are
coauthors, and should receive credit for their efforts

(2) Authorship policy should provide opportunities for research team
members who wish to write TECH papers to do so: enthusiasm and new
ideas should be encouraged and rewarded

(3) Authorship policy should not create barriers to TECH productivity
« Proposed Policy for “Required” Studies

— All active members of all research teams (as determined by each team) are
coauthors for the required study

— If number of authors listed on author line is limited by journal, all
contributing members of all research teams will be listed as authors in
footnote. Priority for inclusion on author line is:

(1) All authors who contributed to writing manuscript, and

(2) One “responsible” author from each country, designated by their research
team.

(3) Additional “responsible” authors from each country, designated by their
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Authorship Policy Proposal 2

Supplemental studies

— No restrictions on individual teams using own data in supplemental studies (please
include TECH as keyword, and let us know); authors are individual team members

- Individual research teams, or groups of teams, may propose specific supplemental
studies involving >1 country

— Participation in supplemental studies is optional, and participants must provide
required data on schedule; in general, except for regional studies (e.g., North
America, Scandinavia), all countries should be given opportunity to participate

— Reasonable time limit (2 years?) to complete study; and reasonable limit on number
of studies being led by a particular group at the same time (to provide opportunity
for all teams to lead supplemental studies if they wish)

— If data from a country are used in a supplemental study, the country’s research team
must be asked to coauthor

— Investigator(s) that coordinate the analysis and write the paper can be lead authors

— TECH Coordinating Center provides usual support (circulation of memos on
research plan, integration of sub-matrix results)

Do we need an Authorship Committee to coordinate this policy?

Proposed Supplemental Studies

Effects of Socioeconomic Status

~— Will use either individual data on SES (work status, education, income,
etc.) or postal/zip code data on SES linked to individual data (absolute
mcome levels, relative income levels of patient’s netghborhood)

— These variables will be added to individual patient (X) variables to allow
analysis of their effects on treatments and outcomes

— Working group will review data available for each country
National Procedure Rate Trends

— Will use either nat1onally~representat1ve hospital dlscharge data or data
from procedure registries in participating countries

— Will include repeat angioplasty procedures if possible

— Working group will review whether all countries can provide discharge- |
based data (which allows direct calculation of changes in population
treatment rates by age groups, and calculation of repeat procedures)

— Will investigate whether regulatory and economic (Z) variables influence
trends in procedure rates
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‘Proposed Supplemental Studies 2

Cost Analysis

Will develop comparable measures of costs, resource use, and/or
reimbursement

Possible sources of cost and reimbursement data: (1) data linked to
individual patient data, or (2) unlinked data matched to averages for AMI
patient groups (e.g., average nursing cost per regular hospital day would
be multiplied by average length of stay to obtain estimate of nursing costs
for AMI patients)

These will be additional dependent (Y) variables for analysis

Working group will review cost data available for participating countries,
prioritizing most important areas for comparison, and specific methods for
defining cost variables

Validation Analysis

Described on previous slide

Results from all participating countries would be compared, to assess
potential differences in AMI patient populations

Proposed Supplemental Studies 3

Additional disease studies using TECH methods and
network

Stroke, and population rates of carotid endarterectomy
Breast cancer, possibly other cancers

Other forms of coronary heart disease (e.g., unstable angina and
other acute coronary syndromes)

30



Supplemental Regional Research Projects
» Scandinavian Supplemental Studies

Analysis of trends in AMI diagnosis, treatment, and outcomes, focusing on
Scandinavian countries (Denmark, Sweden, Finland)

« US-Canadian Supplemental Studies

Data Validation: Comparison of patient and hospital characteristics and
their effects on outcomes in the US and Canadian provinces

Methods Validation: Comparison of model results using linear methods
(sub-matrix approach) versus non-linear methods (logistic analysis)

Relationship of AMI mortality trends in hospitalized patients to “macro”
mortality trends in US and Canadian provinces

Comparison of incremental effects of intensive treatment in the US and
Canada using instrumental variables methods

Comparison of trends in pharmaceutical use in post-acute AMI treatment
in the US and Canadian provinces

Preliminary studies of applying TECH methods to other illnesses (stroke,
breast cancer) :

Funding Opportunities

 Validation Studies: “audits” of diagnosis reporting in countries using
diagnosis-related groups (DRGs) and other payment (government
provides ongoing funding for this in US, other countries)

« Country sources: relate required or supplemental TECH research to
your ongoing research interests and/or national funding priorities

« Regional sources: e.g., European Union, Framework 5 (formerly
BIOMED), NATO

* Other sources: US funding of small grants for comparative studies,
other international foundations

« TECH Coordinating Center can provide background materials for
grant proposals
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Planning for Next TECH Global Meeting

Aiming for conference in early September 2000

Conference would include presentation of preliminary
results from “required” analysis based on sub-matrix
method, and some supplemental studies

Proposed Timeline for “Required” Analysis

October: Coordinating Center circulates details and
programming language on case definition, sample
description, variable construction, descriptive statistics,
and preliminary sub-matrix calculations

December 15 or earlier: Preliminary statistics on AMI
patient samples (sample sizes by year, any anomalies),
description of planned validation studies (optional but
strongly encouraged)

February 28: Descriptive statistics on required variables

March 30: Each country reports multivariate regression
results based on its own data

32



Proposed Timeline for “Required” Analysis 2

April 30: Each country reports initial sub-matrix results

May 31: Coordinating center circulates coefficient
estimates for use in calculating final sub-matrices

June 30: Final sub-matrices reported
July 15: Coordinating center circulates preliminary results

Early September: Second TECH Global Conference at
Stanford -- review and discussion of preliminary results
and publication strategy, discussion of data validity
studies, discussion of other supplemental studies, plans for
further comparative analyses

Additional dates for conference calls, regional meetings,
etc. will be added as needed
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