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OHDSI’s mission

To improve health by empowering a 
community to collaboratively generate the 

evidence that promotes better health 
decisions and better care



3



What’s in a guideline?
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56 pages
containing

106 recommendations



5Whelton et al., Hypertension 2018



6
Whelton et al., Hypertension 2018



7
Whelton et al., 
Hypertension 2018

4

10

8

5

2

Only 29 different 

drugs in 5
different classes 
to choose from!

Distinguished from 28
drugs in 12 other classes 

that are classified as 
potential secondary agents
(including Beta Blockers)



How are patients with hypertension 

ACTUALLY treated in the real world?
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• 1,182,792 patients with 
hypertension with at 
least 1 year of history 
before first drug and at 
least 3 years of 
uninterrupted therapy

• Results aggregated from 
11 data sources in 4 
countries



New capability in ATLAS:  
Cohort pathway!

10Check out the software demo by Chris Knoll during the Collaborator Showcase!



For initiation of antihypertensive drug 
therapy, how SHOULD patients be treated?

What evidence do we have about the 
comparative effects about alternative 

antihypertensive drugs?
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1240 RCTs comparing 2 or 
more of the 57 listed drugs



RCT evidence about comparative effectiveness for 
myocardial infarction
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TC

RCTs used 
in meta-
analysis

Random-
effects MA 
RR (95% CI)

Reboussin et al., Hypertension 2018



Dissecting the comparative evidence
of ACE vs THZ on AMI
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ACE THZ

Comparator Target

ALLHAT, ANBP2, PHYLLIS

1.2 (0.78-2.0)
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What would the ‘target trial’ look like to 
compare efficacy of two initial therapies?
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ACE

THZ

Eligibility criteria:
• Diagnosed with hypertension 

in 1 year prior to index
• No prior antihypertensive drug 

use anytime prior to index

Index: 
Time zero

Medical history lookback time Follow-up time

Causal contrasts of interest:
• Intent-to-treat effect
• On-treatment effect

randomization

ACE

THZ

Outcomes:
• Efficacy:

• Myocardial infarction
• Stroke
• Heart Failure

Analysis plan:
• Time-to-first-event analysis
• Cox proportional hazards

Treatment strategies:
• Monotherapy with ACE
• Monotherapy with THZ



What if we assumed the current 
evidence came from RCTs that were 

close enough to the ‘target trial’? 
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ACE THZ

Comparator Target

ALLHAT, ANBP2, PHYLLIS

1.2 (0.78-2.0)



Interpreting uncertainty
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0.78 1.20 2.00

1) Stand up if you think this estimate shows 
no statistically significant difference.

3) Raise your left hand if you think this estimate 
suggest the risk associated with TZD vs. ACE 
could be as large as 100% increase (RR=2). 

2) Sit down if you think this estimate 
suggests the expected average treatment 
effect is 20% increased risk for TZD.

4) Raise your right hand if you think this estimate 
suggest the risk associated with TZD vs. ACE 
could be as large as 28% decrease (RR=0.78). 

Favors ACEFavors THZ

Relative risk of Acute myocardial infarction

1



Evaluating concordance between estimates
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0.78 1.20 2.00

Favors ACEFavors THZ 1



Interpreting uncertainty
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0.78 1.20 2.00

Would this estimate be 
concordant with RCT meta-
analysis?  
How would it be interpreted?
Would this estimate be 
concordant with RCT meta-
analysis? 
How would it be interpreted?

Would this estimate be 
concordant with RCT meta-
analysis? 
How would it be interpreted?

Would this estimate be 
concordant with RCT meta-
analysis? 
How would it be interpreted?

Favors ACEFavors THZ

Relative risk of Acute myocardial infarction

1



RCT evidence about comparative effectiveness for 
cardiovascular outcomes
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TC

RCTs used 
in meta-
analysis

Reboussin et al., Hypertension 2018

Myocardial infarction Stroke Heart failure

p<0.05 in direct 
meta-analysis

p<0.05 in network 
meta-analysis

• 8/10 DMA comparisons 
cannot rule out 

possibility of 2x risk

• 1/10 DMA comparisons 
cannot rule out 

possibility of 2x risk

• 4/10 DMA comparisons 
cannot rule out 

possibility of 2x risk

Random-
effects MA 
RR (95% CI)
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What would the ‘target trial’ look like to 
compare mono vs combination therapy?
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ACE

THZ

Eligibility criteria:
• Diagnosed with hypertension 

in 1 year prior to index
• No prior antihypertensive drug 

use anytime prior to index

Index: 
Time zero

Medical history lookback time Follow-up time

Causal contrasts of interest:
• Intent-to-treat effect
• On-treatment effect

randomization

ACE

THZ

Outcomes:
• Efficacy:

• Myocardial infarction
• Stroke
• Heart Failure

• Safety: 
• Known or potential 

adverse events, e.g.
• Acute renal failure
• Angioedema
• Cough
• Diarrhea
• Fall
• Gout
• Headache
• Hyperkalemia
• Hyponatremia
• Hypotension
• Impotence
• Syncope
• Vertigo

Analysis plan:
• Time-to-first-event analysis
• Cox proportional hazards
• Two pairwise comparisons:

• ACE vs. ACE+THZ
• THZ vs. ACE+THZ

Treatment strategies:
• Monotherapy with ACE
• Monotherapy with THZ
• Combination therapy with 

ACE+THZ

ACE+

THZ

ACE

THZ



Are drugs within the same class truly 
equivalent?
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What would the ‘target trial’ look like to 
compare efficacy of two initial therapies?
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CTD

HCTZ

Eligibility criteria:
• Diagnosed with hypertension 

in 1 year prior to index
• No prior antihypertensive drug 

use anytime prior to index

Index: 
Time zero

Medical history lookback time Follow-up time

Causal contrasts of interest:
• Intent-to-treat effect
• On-treatment effect

randomization

CTD

HCTZ

Outcomes:
• Efficacy:

• Myocardial infarction
• Stroke
• Heart Failure

• Safety: 
• Known or potential 

adverse events, e.g.
• Acute renal failure
• Angioedema
• Cough
• Diarrhea
• Fall
• Gout
• Headache
• Hyperkalemia
• Hyponatremia
• Hypotension
• Impotence
• Syncope
• Vertigo

Analysis plan:
• Time-to-first-event analysis
• Cox proportional hazards

Treatment strategies:
• Monotherapy with 

chlorthalidone (CTD)
• Monotherapy with 

hydrochlorothiazide (HCTZ)



Diuretic Comparison Project (DCP)
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What is the Diuretic Comparison Project 
study design?
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CTD

HCTZ

Eligibility criteria:
• Age >= 65
• Diagnosed with hypertension
• Currently treated with 

hydrochlorothiazide
• Potassium/sodium imbalance
• Death expected in 6 months

Index: 
Time zero

Medical history lookback time Follow-up time:  average: 3 years

Causal contrasts of interest:
• Intent-to-treat effect

randomization

CTD

HCTZ

Outcomes:
• Myocardial infarction
• Stroke
• Hospitalization for 

Heart Failure
• Coronary 

revascularization
• Non-cancer death
• Erectile dysfunction

Analysis plan:
• Time-to-first-event analysis
• Cox proportional hazards

Treatment strategies:
• Monotherapy with 

chlorthalidone (CTD)
• Monotherapy with 

hydrochlorothiazide (HCTZ)

HCTZ

https://clinicaltrials.gov/ct2/show/NCT02185417

Estimated enrollment: 
13,500

Study start: 
June2016

Estimated completion: 
Oct2022

What can we learn now from observational data while we 
wait 4 years for this RCT to be completed?

https://clinicaltrials.gov/ct2/show/NCT02185417


Summarizing the opportunity

• Many different opportunities to generate observational 
evidence that could promote better health decisions 
and better care
– Confirm LOE-A evidence in ‘real world’
– Improve the level of evidence for ‘C-EO’ recommendations
– Enable greater specificity in guidelines, based on both 

comparative effectiveness and safety
– Reduce uncertainty and fill gaps in our existing knowledge

• But first, we need to prove that observational evidence 
can be considered reliable enough to be used to inform 
decision-making
– Doing so requires fundamentally re-thinking how 

observational evidence is generated, evaluated, and 
disseminated

29


