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Hierarchic Model of Study Designs Based on 
Efficacy Outcome: Typical Measures of Analyses 

for the Efficacy of Diagnostic Imaging 

! Level 1: Technical efficacy 
! Level 2: Diagnostic accuracy efficacy 
! Level 3: Diagnostic thinking efficacy 
! Level 4: Therapeutic efficacy 
! Level 5: Patient outcome efficacy 
! Level 6: Societal efficacy 

Fryback DG, Thornbury JR. Med Dec Making 1991;11:88-94. 



Pyramid for Levels of Evidence 



Evidence Based Medicine 
Incomplete or unusable reports of biomedical research 

Glasziou P et al, Lancet 
2014;383 (9913):267-76. 

“At least 50% of 
research reports 
were sufficiently poor 
or incompletely as to 
make them 
unusable” 
 
“Unless research is 
adequately reported, 
the time and 
resources invested in 
the conduct of 
research is wasted” 

Courtesy Paul Kinahan 



Figures and tables are often incomplete 
or un-interpretable 

! 31% of all graphs published in JAMA in 
1999-2000 could not be interpreted 
unambiguously 

Cooper RJ et al. Ann Emerg Med 2002; 40 (3):317-22 



Patel K et al. J Nucl Med 2013; 54:1518–1527 

"Studies were generally of poor quality, with more than half being 
retrospective … we were unable to use all available data because test 
accuracy was not consistently defined and reporting was incomplete." 



Grad
e 

Criteria 

A Adhered to recognized standards for diagnostic test studies 
Clear descriptions of design, population, test, reference standard, outcomes 
No major reporting omissions and no obvious source of bias 

B Some deficiencies, but considered unlikely to result in a major bias 

C Serious design or reporting deficiencies 

146 papers 

12 useable 

1 grade A data 

Patel K et al. J Nucl Med 2013; 54:1518–1527 



Some Reporting Standards 
STARD - STAndards for the Reporting of Diagnostic Accuracy studies 
! Bossuyt et al. Clin Chem 2003;49:1–6 

CONSORT  - Reporting guideline for Parallel group Randomized Trials 
! Moher et al. JAMA 2010:285: 1987–1991  

PRISMA - Preferred Reporting Items for Systematic Reviews and Meta-Analyses 
! Moher et al. PLoS Med 6: e1000100, 2009 

REMARK -  REporting recommendations for tumour MARKer prognostic studies 
! McShane et al. Br J Cancer 93: 387–391. 

STROBE – Strengthening the Reporting of Observational Studies in Epidemiology 
! Vandenbroucke et al. . PLoS Med 4: e297. 2007 
 
BRISQ - Biospecimen Reporting for Improved Study Quality 
! Moore et al. Cancer Cytopathol. 2011;119(2):92-101. 

Patel K et al. J Nucl Med 2013; 54:1518–1527 



Accuracy is not “fixed”   
Accuracy varies with setting, prior tests, patient groups, and threats to 
validity such as bias.  

The initial STARD checklist (2003) is 25 items. 
There have been improvements in reporting since the initial publication.  
A STARD update process is in progress.   
From Patrick MM Bossuyt, U. of Amsterdam. What is wrong with EBM criteria?, Editor Forum 2014 



For Diagnostic 
Accuracy: The 
STARD Statement 
Flow Diagram 

http://www.stard-statement.org/  



For Diagnostic Accuracy: The STARD Statement Checklist 

http://www.stard-statement.org/  



For Diagnostic Accuracy: The STARD Statement Checklist 

http://www.stard-statement.org/  



For Randomized Trials: 
The CONSORT 
Statement Flow 
Diagram 
 

http://www.consort-
statement.org/consort-
statement 



For Randomized Trials: The CONSORT Statement Checklist 
 
 

http://www.consort-statement.org/consort-statement 



For Randomized Trials: The CONSORT Statement Checklist 
 
 

http://www.consort-statement.org/consort-statement 



Meta-Analysis and Systematic Reviews:  
PRISMA Flow Diagram 

http://www.prisma-statement.org/statement.htm 



PRISMA 2009 Checklist 

http://www.prisma-statement.org/statement.htm 



PRISMA 2009 Checklist 

http://www.prisma-statement.org/statement.htm 



REMARK: http://www.nature.com/nrclinonc/journal/v2/n8/full/ncponc0252.html 
 



REMARK: http://www.nature.com/nrclinonc/journal/v2/n8/full/ncponc0252.html 
 



Molecular Imaging 2013: pp1-15 

Guidance for Preclinical Imaging Papers 



Delbeke D. J Nucl Med 2015;56(5):28A. 



Properties of adequate reporting 

Reproduce Confirmation 

Assess Quality 

Combine 
Meta-analysis 
for evidence-
based practice 

Courtesy Paul Kinahan 
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Decision process for acceptance/rejection 

! According to reviews: Choice of recommendations are 
the following: 

w Accept as is 
w Minor revisions 
w Standard revisions 
w Major revisions 
w Reject-Resubmission allowed 
w Reject-Resubmission NOT allowed 



Decision process for acceptance/rejection 
Reviews Accept Minor 

revisions 
Standard 
revisions 

 Major 
revisions 

Reject –
Resub. 
allowed 

Reject 

Accept Accept Minor Standard Arbitrator Arbitrator Arbitrator 

Minor 
revisions 

Minor Minor Standard Major/ 
arbitrator 

Arbitrator Arbitrator 

Standard 
revisions 

Standard Standard Standard Major/ 
Reject 

Major/ 
Reject 

Major/ 
Reject 

Major 
revisions 

Arbitrator Major/ 
arbitrator 

Major/ 
Reject 

Major/ 
Reject 

Reject Reject 

Reject-
Resub. 
allowed 

Arbitrator Arbitrator Major/ 
Reject 

Reject Reject Reject 

Reject Arbitrator Arbitrator Major/ 
Reject 

Reject Reject Reject 

Acceptance is expected 
Look at scores! 



Peer-review process: Timeline 

! Submission to publication: goal 6 months/24 weeks 
n  2013: 29 weeks due to backlog 
n  2014: 20.6 weeks 
n  Peer-review process: goal 3 months/12 weeks  
n  Production : goal 3 months/12 weeks 
n  Turnaround time for rejected manuscripts: 1 month 

! Rejection without review: goal 20% 
n  2013: 134/1182 = 11% 
n  2014: 112/1,064 = 10.6% 



 Peer-review process: Timeline 
! Week 1: 

n  JNM office: send to EIC (1-2 days) 
n  EIC and/or designee office: 2-5 days (Tom Ebers checks English) 

w  Reject 
w  Identify reviewers 

! Week 2-3: Reviewer turnaround time (2 weeks) 
! Week 4: 

n  SNM office notify EIC or designee: reviews are in (1 day) 
n  EIC or designee office: 

w  Reject/accept 
w  Additional reviewer or arbitrator needed 
w  Sent to authors for minor, standard or major revisions 

! Week 5-8:   Authors completion of revisions (4 weeks) 
! Week 9-11: EIC or designee office:  

n  Reject/Accept 
n  Need additional reviewer/arbitration 
n  Needs additional revisions by authors 



 Reviewers Timelines 

! Week 2-3: Reviewer turnaround time (2 weeks) 
n  # of reviews: 2,442 
n  # of declined review requests: 428 
n  Average days to complete: 13 days 
n  % returned on time:    61% 
n  % returned less than one week late:  23% 
n  % returned one to two weeks late:    8% 
n  % returned more than two weeks:    5% 
n  % never returned:       1.6% 



Instructions to authors (revised 2012) 
 ! Manuscript submission: Cover letter 

n  The Cover letter should have statements about: 
w Approval by all authors 
w Partially published content 
w Conflict of interest of authors 

n  The copyright transfer agreement must be signed and include a 
statement about: 
w Originality of the content 
w Conflict of interest 
w  Compliance with the institution regulations 

 



Instructions to authors (revised 2013) 
 ! Manuscript submission: 

n  In the Materials and Methods: Statements to include 
w Approval by IRB or equivalent 
w Signed written informed consent or waiver 
w Compliance with HIPPA: is rarely included 
w Clinical trial registration number must be provided 

 



Instructions to authors (revised 2012) 
 

! Manuscript submission: Authorship, Rights, Permission 
n  In the Materials and Methods:  

w The language for first-in-man radiopharmaceutical must be 
included, allowing future RDRC supervision instead of IND. 

n  Administered mass (mean +/- SD) 
n  Administered activity (mean +/- SD) 
n  No adverse or clinically detectable pharmacologic effects 

 



Instructions to authors (revised 2012) 
 

! Manuscript submission: In the Materials and Methods: 
Statement about: 

w Approval by Animal care committee 



Instructions to authors  
 ! Format requirements 

n  General requirements 
n  Title page 
n  Abstract 
n  Text 

w  Introduction 
w  Materials and Methods  
w  Results 
w  Discussion 
w  Conclusions 

n  Letters 
n  References 
n  Units of measurements 
n  Abbreviations and symbols 
n  Tables 
n  Figures 
n  Figure legends 
n  Acknowledgement and Conflict of Interest 
n  Supplemental data 

 



 Instructions to Reviewers (revised 2012) 
 ! Comments to the editor: Confidential 

n  Brief summary of the article 
n  Overall assessment of the manuscript with  
n  List the manuscript strength and weaknesses 
n  Recommendation with regard to revision/publication/rejection 
n  Priority: potential clinical importance 
n  Is the manuscript better suited for another journal 

! Comments to the authors: the reviewer identity is anonymous to 
the authors: 
n  Constructive comments for improvements by sections 

! Manuscript scoring and recommendation 
! Process for CE accreditation for reviewers 
! Process for evaluation of the quality of reviews 



 Instructions to Reviewers 
 ! General comment 

n  Is the objective of the study important for the field of molecular imaging? 
n  Are the experimental methods described adequately? 
n  Are the study design and methods appropriate 
n  Overall organization and accuracy 

! Title: Is the title appropriate and clear? 
! Abstract:  

n  Is it specific and representative of the article? 
n  Can the abstract be understood without reading the manuscript? 
n  Any discrepancies between abstract and remainder of the manuscript? 

! Key words:  
! Have key words been provided?  

w  Are key words representative of the articles? 
w  Are some key words irrelevant? 



 Instructions to Reviewers (revised 2012) 
 

! Introduction:  
n  Is the purpose of the article made clear? 
n  Does the introduction summarizes previous work? 
n  Does it states the purpose of the article? 

! Materials and Methods: 
n  Statements about approval from  IRB or equivalent, signed written consent or 

waiver, animal care, trial registry number, first in human study… 
Standard language for IRB/consent: 
“The study was approved by the Institutional Review Board (or equivalent) 
and all subjects signed a written informed consent (or there was a waiver)” 

n  Is the hypothesis clearly stated? 
n  Is the design of the study appropriate to test the hypothesis? 
n  Number and selection of subjects 
n  Prospective or retrospective 
n  Procedure description should be detailed enough to be reproduced by others. 



JNM Authors Checklist on-line 
n  IRB: Was the study approved by IRB or equivalent? 
n  Consent : Did all subjects sign a written informed consent or did the IRB 

approve a waiver of consent? 
n  Animal Care: Was the study approved by the animal care committee or 

equivalent? 
n  Is the Clinical Trial Registration number provided? 
n  Is the First-in-human radiopharmaceutical language included? 
n  Did you follow checklist and flow diagram from the STARD statement: 

http://www.stard-statement.org 
n  Did you follow checklist and flow diagram from the CONSORT statement: 

http://www.consort-statement.org/ 
n  Did you follow checklist and flow diagram from the PRISMA statement: 

http://www.prisma-statement.org/statement.htm 
n  Did you follow checklist and flow diagram from the REMARK statement: 

http://www.nature.com/nrclinonc/journal/v2/n8/full/ncponc0252.html 
n  Did you follow the guidance for preclinical papers: 
n  Did you submit a checklist from one of the Evidence-Based Statement as 

supplemental material 

 



 Instructions to Reviewers 
 

! Statistical methods 
n  Was the population appropriate and representative? 
n  Are there important difference between subgroups that are 

explainable or predictable 
n  Are covariate effects and confounding variable controlled? 
n  Are study design and statistical methods references to 

standard work? 
n  Are treatment assignment systematic and randomized? 
n  Is blinding described in enough details? 
n  Are findings quantified and presented  with indicators of 

uncertainty? 



 Instructions to Reviewers 
 ! Results: 

w  Are there error of facts or interpretation? 
w  Are there error in calculations (scan and spot-check)? 
w  Is the content repeated or duplicated (text and figures)? 

! Discussion:  
n  Comparison with literature 
n  Are limitations stated? 
n  Is there a clear conclusion?  
n  Is all discussion relevant? 

! References: 
w  Have authors omitted references? 
w  Are all references current and relevant? 

! Tables and figures: 
w  Are they all necessary or some duplication with text? 
w  Are they too crowded? 
w  Can some be combined? 
w  Can they be improved? 



Decision process for acceptance/rejection 
! Overall acceptance rate should be 20-25%:  

n  Goal: 50% clinical/50% basic sciences 
! The reviewers score  (scale 1-5 )  each of 4 categories 

n  Originality: can usually NOT be improved with revisions 

n  Methodology 
n  Presentation: can usually be improved with revisions 

n  Priority: MOST IMPORTANT 
! Implication of scores:  

n  Score of 3 or less leads to rejection 
n  Score of 4 or more leads to acceptance 

 ~ 20% of manuscripts have an average score of 4 



Decision process for acceptance/rejection 
Definition of reviewers scores  (scale 1-5)  

! Originality: Is it new? 
w Score 1:  Partially published by the authors 
w Score 2:  Similar data published by others 
w Score 3: Confirmatory with additional data 
w Score 4: New or confirmatory and definitive evidence 
w Score 5: Groundbreaking/Newsworthy 

! Methodology: Is it true? 
w Score 1: Not appropriate 
w Score 2: Need more experiments or subjects  
w Score 3: Need additional or re-analysis 
w Score 4: Appropriate/need more info 
w Score 5: Most appropriate 

!   



Decision process for acceptance/rejection 
Definition of  reviewers score  (scale 1-5 )   

! Presentation: Is it clear? 
w Score 1: Not appropriate 
w Score 2: Weak/confusing/need major rewriting 
w Score 3: Appropriate/minor re-writing/adjust illustrations 
w Score 4: Appropriate/minor re-writing 
w Score 5: Most appropriate  

! Priority: Is it significant? (change patient care or future research?) 
w Score 1: No impact on patient care/future research  
w Score 2: Minimal impact on patient care/future research 
w Score 3: Impact is difficult to evaluate 
w Score 4: Probable impact on patient care/future research 
w Score 5: Definite impact on patient care/future research 
    



Decision process for acceptance/rejection 

! According to reviews: Choice of recommendations are 
the following: 

w Accept as is 
w Minor revisions 
w Standard revisions 
w Major revisions 
w Reject-Resubmission allowed 
w Reject-Resubmission NOT allowed 



Decision process for acceptance/rejection 

! Response to reviewer’s comments 
n  Standard and Major revisions 

w The recommendation is to send back to one or both 
reviewers 

w Reviewer can revise their recommendations and 
scores up or down (revise e-mail to reviewers) 



! EIC and AE grade the reviews for the manuscripts 
assigned to them: 
n  Grade 1: Not useful 
n  Grade 2: Format is addressed but not scientific methods 
n  Grade 3: Scientific methods are addressed 
n  Grade 4: Strengths and weaknesses are addressed 
n  Grade 5: Accept/reject/revise/priority and rationale are 

provided  
 

Process for Evaluation of the Reviewers 
  



CME for Review of Journal Manuscripts 
 

! EIC and AE give CME to the reviewers for the 
manuscripts assigned to them: 

! CME Effective July 1, 2011: Each acceptable review 
can be given up to three (3) AMA PRA Category 1 
Credits(TM) toward the AMA Physician's Recognition 
Award. 

! Usually: 2 CE for first review and 1 CE for re-review 
! No CE credit will be given if the review is not provided 

within 2 weeks of the request 



 
Thank you! 

Grand Bahama 2004 


