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Lesson 14: 
Patients Treated Contrary to Prediction

Approaches to Reduce 
Unmeasured Confounding

• Active comparator, new user design (equipoise)

• Instrumental variables

• Internal validation study (e.g., linkage to EHR)

• External validation study (e.g., PSC, 2-stage)

• Additional restrictions on measured covars
– DPP4 vs. TZD: Restrict to patients without CHF or on 

first line treatment (metformin)

• Restrict study population based on measure of 
equipoise (the estimated propensity score)

Limited Equipoise in Tails of the 
Overlapping PS (None Outside!)

Lunt M 
et al. 
AJE 
2009

Mortality in Patients with Stroke 
Treated Contrary to Predcition

Kurth et al., AJE 2006

Lunt M et al., AJE 2009

Mortality in Patients with RA 
Treated Contrary to Predcition High Mortality in Those Treated 

Contrary to Prediction

• Treatment withheld because of frailty?

• “Last resort” treatment because of 
infaust prognosis?

• Assuming frailty leads to overriding of 
predicted treatment decision

• Unmeasured confounding “concentrated” 
in the tails of the PS distribution

• Where there is least “equipoise”
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Trimming Patients Treated Contrary to Prediction to 
Reduce Unmeasured Confounding by Frailty

Stürmer et al. AJE 2010

Setup Simulation Study

Results Simulation Study
RR MSE Cov

True model 2.0 0.003 96%
Crude 2.9 0.131 0%
PS based on measured variables

Trimming
None 1.3 0.215 0%
1 – 99 1.5 0.084 5%
2.5 – 97.5 1.8 0.023 59%
5 – 95 2.0 0.008 93%

Results from PS matching (others similar)

Stürmer et al. AJE 2010

Assess Equipoise (Find “Light”)

Walker et al. CER 2013

Preference distributions for a pair of antibiotics given to very 
similar patients (left) and for a pair given to substantially 
different patients populations (right)

Comparison of PS based Restrictions
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Figure 1: Adjusted risks differences and their 95% confidence 
intervals for the effect of atorvastatin versus rosuvastatin on 

composite outcome (myocardial infarction, stroke, or all-cause 
mortality) among Medicare beneficiaries

Glynn RJ, Lunt M, Rothman KJ, Poole C, Schneeweiss S, Stürmer T. 
Propensity score trimming to balance confounders for observational 

comparative effectiveness research. Manuscript submitted 

C-Crump et al. 09
W=Walker et al. 13, 
S=Stürmer et al. 10

L=excluded low
B=balanced
H=excluded high

What About Matching or Overlap Weights?
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Stürmer, Rothman, Ellis, 
Wyss, Conover, Lunt, 
Glynn. Comparison of 
Propensity Score (PS) 
Weighting and Trimming 
Strategies to Reduce 
Variance and Bias of 
Treatment Effect 
Estimates: a Simulation 
Study.[abstract] PDS 2018
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Weighting and Trimming Combined

“Last Resort” Treatment

Weighting and Trimming Combined

Treatment Withheld

Weighting and Trimming Combined

“Last Resort” Treatment and Treatment Withheld

Conclusions Populations With Equipoise

• Strong preference for one treatment akin to 
confounding by indication

• Treatment contrary to prediction more likely due to 
unmeasured factors than chance

• Restriction is a widely applied approach to control 
confounding in observational studies 

• Focus on populations with better equipoise can 
help reduce unmeasured confounding
– But change in estimate could be due to heterogeneity!

• Matching/overlap weights cannot replace trimming
• Estimation of treatment effects in appealing 

targets for causal inference moot if biased?
– Or rather think of bias vs. true effect in target pop?
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