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Topics for today 

• The questions we ask to inform health 
decisions

• Applicability versus risk of bias for the body 
of evidence on interventions

• What is “real world evidence” in that context?

• Which evidence for which question in the 
decision-making process?

• Overall certainty of evidence in answers 
addressing desirable and undesirable 
consequences of health care options

🇨🇦 🇩🇪



Decision maker perspective!

Guideline developer (also conducting systematic reviews and HTA)

Clinician supporting people



Benefits

Importance

Low co$t

Doable

Harms

Importance

High co$$$t

Doable

The key question for people typically: 

Health benefits outweigh the harms? 

But many factors influence a decision



Balance of 
options and 
consequences

This Photo by Unknown Author is licensed under CC BY-SA

http://airtravel.about.com/od/safetysecurity/fl/Four-Burning-Questions-Answered-About-Commercial-Airline-Pilots.htm
https://creativecommons.org/licenses/by-sa/3.0/


Covid-19 – respiratory failure:
Antithrombotics for people with COVID-19



Foreground question 
Population, Interventions, Comparison, Outcomes (PICO)

P: Critically ill people with COVID-19

I: prophylactic anticoagulation (dose, type)

C: intermediate or therapeutic anticoagulation

O: Mortality, venous thromboembolism, bleeding…



Systematic review ….
Randomized trials & Observational studies (Fall 2020) 



GRADE evidence assessment

GRADE based recommendation and 
decision-making



Unifying, transparent and sensible system for grading the certainty of evidence 
and making decisions

• WHO, NICE, CADTH, CDC, AHRQ, professional societies, academic institutions 
since 2000 – over 100 helped develop & use GRADE (>1000 people globally)

• For systematic reviews, HTA and guidelines, 1000’s of recommendations

• Over 80,000 citations of publications:

• Guidance articles, Concept articles, GRADE notes: BMJ, JCE, EHI

• GRADE Handbook

• app – guideline authoring, GRADE, dissemination, adaptation

CMAJ 2003, BMJ 2004, BMC 2004, BMC 2005, AJRCCM 
2006, Chest 2006, BMJ 2008, JCE 2011-2021



Best evidence

Effects: observational studies – “real world evidence”

Baseline risk: observational studies – “real world evidence”



What is real world evidence in that context?

Language of real world 
evidence often suggests 
randomized trials come 
from an unreal world

Obscures risk of bias by 
emphasizing directness

Emphasis on real world 
evidence plays into the 
hands of those 
manipulating data for gain

Waters down what we 
should be focusing on –
criteria for best health 
decisions



FDA revised definition

FDA June 2019



Obscures risk of bias by emphasizing 
directness

Clinical questions in 
RCTs may be narrow 
but risk of bias lower

Non-randomized 
studies more 
applicable but higher 
risk of bias



Systematic error
remains even if 
large or direct, 
error just gets 
more precise

Limitations in study 
design and executionDirectness

Non-randomized real world evidence
studies on intervention effects



“Even the most direct real 
world evidence will not be 
sufficient to provide 
certainty that an intervention 
has the intended effects if 
other bias is introduced when 
decision makers assign 
interventions and fail to 
achieve a fair comparison 
between an intervention and 
an alternative in producing 
real world evidence.”



When do we look for 
non-randomized study 
evidence?

QUESTION ABOUT 

AN INTERVENTION

1

RCTs will be 
available?

Assess the GRADE 

CERTAINTY in the 

body of EVIDENCE of 

RCTs

Perform full search and 

screening; sort st udies 

by design (RCTs vs 

NRSI)

EVALUATE RCTs FIRST

High certainty

Moderate certainty 

Low certainty

Very low certainty

Scoping 
review suggests 

NRSI that may complement, 
replace, or used in 

sequence are 
available?

Perform full 

search/screening 

for NRSI

Use NRSI

Do NOT look for NRSI

     NRSI

Yes

No

SITUATIONS WHERE INCLUDING NON-RANDOMIZED STUDIES IN A HEALTH 

SYNTHESIS—FOR EACH SPECIFIED OUTCOME—IS RECOMMENDED FROM THE 

OUTSET: 

• When assessing baseline risks — which will involve separate eligibility criteria. 

• When randomized studies that would elucidate the research question are 

unfeasible or unethical to conduct; including: 

‣ When the question is about the ef fect of an exposure (rather than an 

intervention). 

‣ When serious indirectness from RCTs is anticipated. 

‣ When assessing harm outcomes or serious/r are adverse events—for which long 

periods of time are required to observe. 

‣ When addressing serious / emergent health conditions.

2

4

5 6 7

Perform full text screening of 

these NRSI

Scoping Review 

(± targeted search)

NRSI 
available? STOP

RCTs will be 
available?

Yes or 

uncertain

No

Yes

No3

Use NRSI as complementary, 

sequential, or replacement
8

9

Cuello et al. Submitted



Systematic review ….
Randomized trials & Observational studies (Spring 2021)



Best evidence (May 2021)

Effects: randomized trial (over observational studies)

Baseline risk: observational studies – “real world evidence”



Beyond intervention effects



The questions we ask to inform decisions
Guideline “should” question - Population, interventions, comparison

• Should therapeutic, intermediate or prophylactic doses be used in acutely ill COVID-
19 patients?

• Should COVID-19 patients after discharge from the hospital receive 
thromboprophylaxis?

Evidence (systematic) reviews – Population, interventions, comparison, outcomes (PICO) questions 
• In people with COVID-19, what is the impact of therapeutic compared with 

prophylactic anticoagulation on mortality, venous thromboembolism, bleeding, ….
• In people with COVID-19, what is the accuracy of pulmonary angiogram compared 

with compression ultrasound – review of test accuracy
• What value do people with COVID-19 place on outcomes mortality, venous 

thromboembolism, bleeding? – review of values and preferences
• In people with COVID-19, how cost effective is therapeutic compared with 

prophylactic anticoagulation? – review of cost-effectiveness studies
• In people with COVID-19 who are discharged, when compared to no anticoagulation 

is prophylactic anticoagulation feasible and/or acceptable to implement? – review 
of feasibility studies

• …
Decision/Recommendation - provide the answers to the “should” questions

• In people with COVID-19, the guideline panel recommends/suggests using 
prophylactic over therapeutic anticoagulation 



EtDs by GRADE Working Group, e.g. Schünemann Aerzteblatt 2019



Evidence to Decision 
Criteria

Randomized designs 
applicable to many of these 
criteria but EHR, registries 
etc. provide informative 
data

Non-randomized designs 
definitely for priority of the 
problem, baseline risk, 
values

👨 👧👧  👨 👧👧  

👨 👧👧  

👨 👧👧  

❗️

❗️
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Balance of benefits and harms

• Reduction in venous thromboembolism, respiratory failure?

• Increased in major bleeding

• Not without knowing the values placed on these outcomes



Systematic review of values & preference studies: non-
randomized studies (e.g. health services research)

Zhang et al. 2019, Etxeandia-Ikobaltzeta et al. 2020





Of course there are scenarios 
where non-randomized studies 
trump
Bedaquiline as add-on for multi-drug resistant tuberculosis –
outcome mortality

First evaluation - 2013: Increase in death from 
two RCTs (n = 160) : imprecision (10 events) and 
indirectness (few countries, few patients)

Second evaluation - 2016: Reduction in death 
from non-randomized studies summarized in an 
individual patient data meta-analysis (IPDMA) 
with selection bias (n = 1556) + indirectness

Third evaluation - 2018: Large reduction in death 
from non-randomized studies IPDMA (n = 4,600 
patients - 1391 received bedaquiline – 53 
studies, 40 countries) - large effect, adjustment 
without further concerns about risk of bias; no 
indirectness



Summary
• One question about an intervention

• Answer requires different types of systematic reviews to address 
the criteria that influence a recommendation or decision

• Non randomized studies, e.g. from health services research 
will play a role to address many of these criteria

• But there is a risk in trading off bias against applicability


