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What assumptions do we make when we apply clinical knowledge to
the treatment of patients?
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Evidence Based Medicine



"..a systematic approach to analyze published research as the basis
of clinical decision making..” - McMasters University, 1990s’

"..the conscientious and judicious use of current best evidence from
clinical care research in the management of individual patients..”
- Sackett, et al. 19962
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Image adapted from citations 2, 3
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"Because the [randomized
trial is] so much more likely
to inform clinicians and so
much less likely to mislead
them, it has become the
"gold standard” for judging
whether a treatment does
more good than harm. 3
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factors that ensure high Internal Validity ...

- randomization

- presence of a control
- curated population

- blinding & masking

..may impede External Validity. RCTs cited as discriminatory to

- women *

- those with comorbidities °
- the elderly “®

- minorities *’

(l;? CorumeIa UNIVERSITY

Department
Amelia J. Averitt, MPH MA MPhil Bianwdicfdnlzfomaﬁcs



Different patient types may demonstrate different responses, known as
heterogeneity of treatment effect. Reported RCT effect estimates are a
function of types of patients that were studied.
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In the real world, if the distribution of patient types changes, we cant
reliably expect replication of the RCT effect estimate.
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EBM advocates that clinicians apply RCT-generated knowledge to
patients. But this assumes that the treated population outside of
the study the the same as the RCT population.

We know that RCTs study a small, often homogeneous
subpopulation, that is likely not representative.

Therefore, can't assume that trial’s distribution is the same as the
target population patient and that we will see same effect estimate.

So, how do we identify the applicable patients?
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RCT eligibility criteria should identify applicable patients, for
which the effect estimate replicates.
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Image credit for hand: Jamie Yeo, The Noun Project
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RCT eligibility criteria should identify applicable patients, for
which the effect estimate replicates.

pRiRpAAARTARARRARARAT IR AAHA

.. But do they?

Image credit for hand: Jamie Yeo, The Noun Project
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We want to better understand the roll of RCTs in evidence based
medicine. As a preliminary step, we conducted two trials:

Study 1: Explore the impact of eligibility criteria on the effect
estimate.
- does heterogeneity of treatment effect exist?
Study 2: Examine potential sources of residual bias in effect
estimates.

- is there covariate balance between the trial and real-world
populations?
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STUDY 1



swerweomess
S

\2+1
B n n,ﬁ\ We hypothesize that the in-
‘2+1 cremental addition of RCT
eligibility criteria to an ob-

C
w n,“\ servational cohort will bring

the observational effect es-
A B CRCT timate closer to the RCT ef-
PY L fect estimate.

el

aeeetl.aet cees®’aoenetloa.  Tfei.. %eees

Image credit for arrow: Star and Anchor Design, The Noun Project d}?
W' Corumsia UNIVERSITY

Department
Amelia J. Averitt, MPH MA MPhil Bianwdicfdnlzfomaﬁcs



STUDY 1: METHODS

1. Construct a baseline study population using Columbia
University Medical Center EHR data according to RCT indication.

2. Incrementally add inclusion and exclusion criteria to baseline
cohort using OHDSI analytic tools.

3. Examine the impact of eligibility criteria on the effect estimate.

Efficacy and Tolerability of Sitagliptin Compared

with Glimepiride in Elderly Patients with Type 2 Diabetes
Mellitus and Inadequate Glycemic Control: A Randomized,
Double-Blind, Non-Inferiority Trial

Paul Hartley! - Yue Shentu? - Patricia Betz-Schiff? - Gregory T. Golm? -
Christine McCrary Sisk> - Samuel S. Engel” - R. Ravi Shankar>
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. No eligibility criteria
. #1+ No HIV

#2 + No Type 1 DM

. #3 + No Surgery

#4 + No CVD

. #5 + No Hep. Dis.

. #6 + No PVD

. #7 + No High TGs

. #8 + No Insulin/GLP-1
. #9 + No PPAR

. #10 + No DPP-4

. #11 + No Cancer

. #12 + No Heme. Dis.

. #13 + No GFR < 35

. #14 + No Hx SA
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STUDY 2




We hypothesized that the residual bias seen in Study 1is due to
distributional differences in potentially confounding variables.

@ CorumeIa UNIVERSITY

Department
Amelia J. Averitt, MPH MA MPhil Bianwdiaed"b?;omaﬁcs



We hypothesized that the residual bias seen in Study 1is due to
distributional differences in potentially confounding variables.

RCT Population !
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We hypothesized that the residual bias seen in Study 1is due to
distributional differences in potentially confounding variables.

RCT Population i

pRatane...

Observational Population
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+RCT Criteria
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1. Observational cohorts were created using Columbia University
Medical Center EHR data according to the protocols of three
Landmark clinical trials

- Indication Only
- Indication + Other Eligibility Criteria

2. Query cohorts to obtain the Table 1 data of their corresponding
RCT

3. Compare this observational cohort data to the RCT Table 1 data
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STUDY 2: TRIALS

EFFECTS OF LOSARTAN ON RENAL AND CARDIOVASCULAR OUTCOMES
IN PATIENTS WITH TYPE 2 DIABETES AND NEPHROPATHY

BARRY M. BRENNER, M.D., MARk E. CooPeRr, M.D., PH.D., Dick be Zeeuw, M.D., PH.D., WiLLIAM F. KEANE, M.D.,
WiLLiam E. MiTcH, M.D., HANsS-HENRIK PARVING, M.D., Giuserpe REMuzzi, M.D., STEVEN M. SNAPINN, PH.D.,
ZHONXIN ZHANG, PH.D., AND SHAHNAZ SHAHINFAR, M.D., FOR THE RENAAL STuDY INVESTIGATORS*
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RCT Columbia University Medical Center p
Indication Only  with Eligibility Criteria ~ Ho: EC = RCT®

n= 1,513 3,818 72
Age 60.00 63.61 59.27 0.390"
Gender <0.002"

Male 63.19% 40.78% 38.89%

Female 36.62% 59.22% 61.11%
Race/Ethnicity” <0.002"

Asian 16.66% 0.89% 2.78%

Black 15.20% 14.43% 9.72%

White 48.65% 0.58% 5.56%

Hispanic 18.24% 33.76% 41.67%

Other 1.26% 29.81% 26.39%

Unknown - 20.53% 13.89%
Amputation 8.86% 1.60% 0.00% 0.042%
Neuropathy 51.02% 19.83% 11.11% <0.002*
Retinopathy 63.71% 5.40% 417% <0.002*
HbAlc 8.54 7.60 8.24 0.298"

* T-Test; sz Test; 1 Fisher; * 7 Test of proportions; §Ad]ustment by Holm Sequential Correction; ** Normalized
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RENAAL

RCT Ind. EC - -
Eligibility Criteria
Male 63.19%  40.78%  38.89% )
Female 36.62%  59.22%  61.11% exacerbates gender bias
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RENAAL

RCT Ind. EC
Male 63.19%  40.78%  38.89%
Female  36.62%  59.22%  61.11%
PROVE-IT
RCT Ind. EC
Male 78.11%  4592%  54.12%
Female  21.89%  5498%  45.88%
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Eligibility Criteria
exacerbates gender bias

Eligibility Criteria corrects
gender bias
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RENAAL

RCT Ind. EC

Male 63.19%  40.78%  38.89%
Female  36.62%  59.22%  61.11%

PROVE-IT

RCT Ind. EC

Male 78.11%  4592%  54.12%
Female  21.89%  5498%  45.88%

ACCOMPLISH

RCT Ind. EC

Male 39.48%  67.69%  29.68%
Female  60.52%  32.19%  70.27%
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Eligibility Criteria
exacerbates gender bias

Eligibility Criteria corrects
gender bias

Eligibility Criteria
over-corrects gender bias
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As a take away, (SLIDE) our research supports that



the eligibility criteria are not sufficient



to construct a population comparable to the



RCT for which the effect estimate will 



generalize, (SLIDE)



 



And therefore, RCTs may be unsuitable



to serve as evidence.



but theres more work to do! and we need your help!


Eligibility criteria are not sufficient to construct a population
comparable to the RCT for which the effect estimate will generalize,
which suggests a heterogeneity of treatment effect, at least for
certain studies.
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RCT populations and real-world pops are challenging to compare
given fundamental differences.
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As a take away, (SLIDE) our research supports that
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RCT for which the effect estimate will 
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And therefore, RCTs may be unsuitable
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but theres more work to do! and we need your help!


Eligibility criteria are not sufficient to construct a population
comparable to the RCT for which the effect estimate will generalize,
which suggests a heterogeneity of treatment effect, at least for
certain studies.

RCT populations and real-world pops are challenging to compare
given fundamental differences.

That being said, there is a generalizability problem with our
generalizability study ... but you can help!
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As a take away, (SLIDE) our research supports that



the eligibility criteria are not sufficient



to construct a population comparable to the



RCT for which the effect estimate will 



generalize, (SLIDE)



 



And therefore, RCTs may be unsuitable



to serve as evidence.



but theres more work to do! and we need your help!


We are looking for collaborators to help us explore RCT
applicability, replicability, and generalizability in the context of
highly heterogeneous observational data.

You can help in 3 ways.

;< OHDSI

OBSERVATIONAL HEALTH DATA SCIENCES AND INFORMATICS
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Do our results generalize to different
sites?

The protocol and scripts to replicate

o these studies with your OMOP CDM-
. formatted data is available on the OHDSI
GitHub ...

OHDSI/StudyProtocolSandbox/Generalizability

Go run it!
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ASK #2: HELP US CONDUCT NEW STUDIES

Amelia J. Averitt, MPH MA MPhil

Do our results generalize to different
RCTs?

1. identify a suitable RCT

2. construct a cohort from RCT criteria
using ATLAS

3. query your new cohort directly

Share your results and scripts with the
community!
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Go to forums.ohdsi.org and comment on our thread.

Generalizability, Applicability, and Replicability of RCTs: A Study

B Researchers networkresearch, cdm
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