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What are outcome studies?

“Outcome studies focus on 
the end results of medical care: 

the effect of the health care process on 
the health and well-being 
of patients and populations.”



https://grants.nih.gov/ct-decision



Learning objectives

After this session, students should be able to explain
• some of the difficulties in imaging RCT
• more efficient designs for randomized trials in imaging
• how STARD 2015 can reduce waste in imaging research



Outcomes studies: Outline

1. Clinical effectiveness
2. Imaging RCT: Challenges
3. Imaging RCT: Efficient Designs
4. Waste in Research and STARD reporting guidelines



1.
Clinical Effectiveness
In imaging



Clinical Effectiveness

Change in patient outcomes

when implementing 
a (different) healthcare intervention



Clinical Effectiveness

Health Outcome
Health outcomes that matter to patients and society:  
to prevent premature death, 
to restore or maintain functional health. 

Probabilistic
Not all outcomes will be observed in everyone tested; 
evaluations will be made at the group level, 
and expressed in terms of a distribution of outcomes.

Comparative 
Effectiveness of testing is defined 
relative to a comparator strategy: 
current best standard practice.
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2.
Imaging RCT: Challenges 









Tubal integrity testing

www.womenshealthsection.com www.seattleivf.com





Hum Reprod. 2006 21:1227-31



Hum Reprod. 2006 21:1227-31





RCT Medical Test 

Study 
Group Randomize

Test

No Test

Outcome

Outcome



Clinical
Outcome

Medical Test  Result

Do not 
Intervene

Clinical
Response

Intervene

P.M. Bossuyt and K. McCaffery, MDM, 2009      







IVF patients Randomize

Hysteroscopy

No Test

Outcome

Outcome

OutcomeTreat

No Treatment

No Treatment

Pos

Neg









3.
Imaging RCT: Efficient Designs 



Bossuyt et al; BMJ 2006

Roles of new test



Replacement: More efficient design



FOAM Study

• P: Subfertile Couples

• I: HyFoSy

• C: HSG

• T: Pregnancy at 12 months
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Concordance HyFoSy/HSG





FOAM Study

• P: Patients with peripancreatic carcinoma 
scheduled for surgery after radiologic staging

• I: Laparoscopic Staging

• C: No Laparoscopic Staging

• O: Hospital-free Survival



Add-On: More efficient design
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4.
Avoidable Waste in Research
STARD reporting guidelines 









ClinicalTrials.gov 

418 evaluations of 
tests & markers 
registered 

01-2006 – 12-2010

Excluding
94 registered after completion

N=324

(Daniel Korevaar et al. 
2014)



STARD (2003)
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Report
Participan
ts

6 Eligibility criteria
7 On what basis potentially eligible participants were 

identified 
(such as symptoms, results from previous tests, 
inclusion in registry)

8 Where and when potentially eligible participants were 
identified (setting, location and dates)

9 Whether participants formed a consecutive, 
random or convenience series







STARD for Abstracts

Section Item

Identify abstract as a report of a diagnostic accuracy study
(using at least one measure of accuracy, such as sensitivity, specificity, predictive values, or area under the ROC curve) 

Describe:
BACKGROUND

Study objectives
METHODS

Data collection: whether this is a prospective or retrospective study
Eligibility criteria for participants and the settings where the data were collected
Whether participants formed a consecutive, random or convenience series
Description of the index test and reference standard

RESULTS
Number of participants with and without the target condition included in the analysis
Estimates of accuracy with measures of statistical uncertainty

DISCUSSION
General interpretation of the results
Implications for practice, including the intended use of the index test



Learning objectives

After this session, students should be able to explain
• some of the difficulties in imaging RCT
• more efficient designs for randomized trials in imaging
• how STARD 2015 can reduce waste in imaging research
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