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Delfini Group is a public service entrepreneurship founded to advance 
applied evidence- and value-based clinical quality improvements and methods 
through practice, training and facilitation.  Much of Delfini’s work is dedicated 
to help solve the little known societal problem of medical misinformation. 
 
Authors of Basics for Evaluating Medical Research Studies: A Simplified 
Approach (And Why Your Patients Need You to Know This) 
 
Michael Stuart MD & Sheri Ann Strite are medical information scientists, evidologists 
and clinical improvement experts who combine academic and practical experience to 
train people how to evaluate medical research studies, conduct evidence reviews, help 
health care systems apply evidence- and value-based clinical quality improvement 
methods including special help for work groups such as clinical guideline development 
teams, pharmacy & therapeutics and medical technology assessment committees, 
clinical quality improvement teams and more. They also train physicians and others in 
communicating with patients. 
 
Mike Stuart MD, Co-founder, President & Medical Director  
 Family physician and clinical faculty at University of Washington 
 Former Director of the Department of Clinical Improvement and Education at 

Group Health Cooperative in Seattle, Washington, where he led development of 
more than 35 evidence-based clinical guidelines and other clinical improvements, 
chaired the Pharmacy & Therapeutics and Medical Technology Assessment 
Committees 

 His work has received praise from prominent health care leaders such as David 
Eddy MD, Don Berwick MD, Health Ministry of New Zealand and the US Navy 
Bureau of Medicine.  

 
Sheri Strite, Co-founder, Principal & Managing Partner 
 Initiated many Delfini health care improvement strategies, tools and training 

programs including their popular critical appraisal training program 
 Former Associate Director, Program Development, University of California, San 

Diego, (UCSD) Family & Preventive Medicine, School of Medicine, where she taught 
faculty, physicians, residents, and medical and pharmacy students 

 Past member of the UCSD Family Medicine Research Leaders and faculty for their 
Research Fellowship in the Department of Family & Preventive Medicine 

 Prior to UCSD, Ms. Strite worked in clinical improvement, education and research 
at Group Health Cooperative in Seattle, Washington, where she held various 
positions including leadership and research management and administration.  

 
Topics upon which Delfini has written and taught include critical appraisal of medical 
literature, evidence-based committee processes, health care content development, 
technology assessment, population-based care, projecting economic and health 
outcomes, performance measurement, patient decision-making, facilitating provider 
behavior change, physician/patient communications, developing and implementing 
clinical guidelines, and creating information, decision and action aids for clinical care.  

 
The Delfini Mission 

 
 
To improve health care quality and use 
of resources by assisting medical 
leaders, health care professionals and 
others interested in and affected by 
health care decisions by—  
 
 Bringing science into medical 

practice in an easy-to-understand 
way. 

 Using simplified methods to help 
navigate the complexities of such 
areas as evidence-based medicine, 
clinical improvement and other 
topics. 

 Building competencies and 
confidence in improving medical 
care through our consultations, 
training programs and tools. 

 Providing inspiration to others to 
improve medical care and help 
bring about needed change.  

 
Also— 
 Textbook contributors 
 Website featured on Oxford's 

CEBM: Centre for Evidence Based 
Medicine 

 Editorial Board, DynaMed 
 Pharmacy & therapeutics and 

medical technology assessment 
committee membership experience 

 Guest editors, California Pharmacist 
 Featured in bestseller, Overtreated: 

Why Too Much Medicine is Making 
Us Sicker and Poorer, by Shannon 
Brownlee 
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Healthcare Information & Decision Equation:    Information Decision  Action Outcome 
  Is it true  Is it useful  Is it usable? 
 
An Evidence-and Value-based Approach to Healthcare Quality 
 A quality healthcare system is one that is effective, patient-centered, safe, timely, efficient and equitable, according to 
the Institute of Medicine (IOM).  

 An evidence-based approach is important to help identify reliable and useful scientific information to increase 
predictability, and it is important to help avoid misleading information. 

 Quality in healthcare using an evidence-based approach requires that efforts be directed to the acquisition, assessment 
and consideration of reliable and usable scientific evidence as a key component of healthcare decision-making.   

 For healthcare interventions (prevention, screening, diagnosis and therapy) affecting health status outcomes,* 
quality improvement methods require the assessment of reliable and clinically useful evidence as part of the 
development and decision processes.   

 A value-based approach includes evidence along with a variety of considerations (net gains and net losses) which, at a 
minimum, include healthcare outcomes, patient and clinician perspective and other considerations.   

 
*Morbidity, mortality, symptom relief, emotional/physical functioning, health-related quality of life or an intermediate marker with a direct 
casual chain to one of these outcomes. 
Some Key Components for Consideration in Creating an Evidence- and Value-based Organization 
The Organization requires—  
Opportunities  
Values & principles (mission statement, value or quality 
plan, business plan) 
Organizational understanding 
Effective and committed leadership  

Does the mission statement reflect organizational priorities?  
Is commitment to an evidence- and value-based approach 
demonstrated in written documents of core values such as the 
mission statement, value or quality plan and business plan? 

Leadership is required to—  
Set priorities 
Develop strategies and tactics 
Motivate and create alignments, eliminate disincentives 
and misalignments 
Communicate and set tone 
Create structures and infrastructure 
Provide resources, ensure capacity and reserves  

Leaders must understand and utilize the methods of an 
evidence- and value-based approach in order to effectively 
improve outcomes.  Leaders must teach, encourage, 
demonstrate and persuade as well as establish norms, 
incentives and systems that “value” at the center and root out 
inadvertent “penalties” of taking the net view. 

Cultural considerations include—  
Formal and informal leaders 
Understanding and commitment 
Attention to opportunities, improvements, hazards and 
sustaining what works 
Environment of learning 
Adaptability  &  

For an evidence-based culture, the principles, methods and 
tools of EBM must thrive in the committees, work groups and 
daily lives of health care professionals.   

Work Elements needed include— 
Concepts 
Approaches, methods, processes and standards 
Information and access 
Tools 
Roles 
Skilled and effective managers, workers and work groups 
Considerations and decision mechanisms 
Implementation mechanisms 
Measurement mechanisms 
Feedback mechanisms 
Communication mechanisms (internal, external) 
Mechanisms for addressing external impacts and controls 

 &  

Evidence- & Value-based Quality Improvement Steps  
(not necessarily linear)** 
Phase 1: Organizational Readiness 
Phase 2: Clinical Improvement Project & Team Selection 
Phase 3: Project Outline 
Phase 4: Evidence Review 
Phase 5: Clinical Content Development 
Phase 6: Impact Assessment 
Phase 7: Communication Tools Development 
Phase 8: Implementation: Create, Support and Sustain Change 
Phase 9: Measure and Report 
Phase 10: Update and Improve 

**Tools to guide and inform these phases are freely available at www.delfini.org. 
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1. As of December 10, 2012 at least 37 deaths have been linked to fungal meningitis thought to be caused by contaminated 
epidural steroids, and 590 cases in 19 states have been identified with a clinical picture consistent with fungal infection. 
This may be yet one more example of healthcare professionals basing decisions on poor quality evidence and intervening 
with unproven—yet potentially risky treatments. Issues: epidural steroids have been used for more than 50 years to treat 
low back pain and sciatica and are the most common intervention in pain clinics throughout the world. And yet, despite 
their widespread use, their efficacy remains unproven. 

2. Lack of critical appraisal skills by physicians and a misreading of one paragraph in an abstract about a Vioxx study may have 
contributed to 27,785 heart attacks and sudden cardiac deaths between 1999 and 2003.  To put this in perspective, roughly 
58,000 US lives were lost in the Vietnam War.  Issues: absolute versus relative risk reduction; insufficient critical appraisal 
skills to detect potential spin 

3. Lack of critical appraisal skills by physicians resulted in roughly 63,000 preventable deaths were due to encainide/flecainide 
for premature ventricular contractions (PVCs) after acute myocardial infarction.  Issues: intermediate markers; 
observational design 

4. Roughly 42,000 women with advanced breast cancer were subjected to treatment with autologous bone marrow transplant 
and high dose chemotherapy. It is estimated that over 9,000 died from treatment. Yet, RCTs showed no benefit. Costs have 
been estimated at $3.4 billion.  Issues: observational design 

5. Leading experts estimate that 20 to 50 percent of all healthcare in the United States is inappropriate.  

6. Training in medical schools and other schools for allied health professionals in the United States is shockingly poor when it 
comes to training in science. This affects the quality of medical research and the quality of medical care. Roughly 70 
percent of physicians and clinical pharmacists fail our basic pre-test. 

7. We have long estimated that less than 10 percent of all medical research—regardless of source—is reliable or clinical 
useful. Others agree. Professor John Ioannidis "...charges that as much as 90 percent of the published medical information 
that doctors rely on is flawed.” In one survey of 60,352 studies, only 7% passed criteria of high quality methods and clinical 
relevancy . In one survey of 60,352 studies, a meager 7% passed criteria of high quality methods and clinical relevancy, and 
fewer than 5% passed a validity screening for an evidence-based journal. 

8. FDA approval is not sufficient for establishing scientific validity and usefulness. We know of no fully "trustable" healthcare 
information sources, and sources that claim to be "evidence-based" frequently are not.  Some of the best and "most 
trusted" sources have frequently failed our critical appraisal audits. Most secondary sources are based on invalid studies or 
studies that do not have clinically meaningful outcomes. This includes reviews, meta-analyses, performance measures, 
compendia, clinical recommendations, health care economic studies, disease management protocols and more. Clinical 
guidelines vary in quality and the majority may be invalid, including many from professional societies. 

9. Bias in studies tends to favor the intervention under investigation. Certain kinds of bias have been shown to distort 
research results up to a relative 50 percent or more—for each flaw.  

10. Most physicians rely on abstracts which are frequently inaccurate. One study found that 18-68 percent of abstracts in 6 
top-tier medical journals contained information not verifiable in the body of the article. One study concluded that there 
may be considerable bias in p-values reported in abstracts. Physicians and others who understand critical appraisal know it 
cannot be determined whether a study is valid by reading the abstract. 

11. Physicians and others who do not understand issues with findings that are not statistically significant frequently 
mistakenly interpret these findings as meaning there is no meaningful difference between the groups. Those with critical 
appraisal skills understand how to use confidence intervals to avoid these erroneous interpretations. 

12. Key skills required to critically appraise the medical literature are not difficult to learn. We believe all healthcare 
professionals should be competent in evaluating primary and secondary studies and secondary sources. 
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Healthcare Information & Decision Equation:  InformationDecision ActionOutcome 
 Is it trueIs it useful Is it usable? 

Quick Assessment 
If the results are reliable, are they useful and usable?  Would they change your practice? Do they apply to your situation 
considering your patients and circumstances of care?  Consider effects on your patients including benefits, harms, risks, costs, 
uncertainties, alternatives, applicability, satisfaction, abuse and dependency issues.  Consider conflicts of interest. 
 

1. Are the results in clinically significant areas (morbidity, mortality, symptom relief, emotional/physical functioning and 
health-related quality of life)?  If not, is there a reliable causal chain of evidence to support use of an intermediate 
marker?   

2. Were research questions, outcomes and populations for analyses determined in advance? 
3. Are definitions of outcomes such as success/failure, improvement/no improvement, etc. reasonable? 
4. Are the confidence intervals wholly inclusive of clinical benefit?  If non-significant, are the confidence intervals wholly 

exclusive of clinical benefit?   
5. Is this a new intervention?  If yes, safety is likely to be unknown. 

Study Design Considerations for Usability 
1. Randomized controlled trials (RCTs) for efficacy and safety (tip: choice of intervention was not made by patient or 

patient’s physician or by other means that would render study observational) 
2. Possibly observation studies with all-or-none results (very rare) 
3. Observational studies for safety if lacking quality information from RCTs 

Validity Considerations to Assess Potential Distortion of Results Due to Bias, Confounding or Chance 
Assess methodologic details and outcomes in the 4 Phases of a Study 

 

I. Selection of Subjects 
1. Right people for study and a sufficient number of participants 
2. Random allocation of study subjects to their groups (minimization may be acceptable) 
3. Adequate methods for blinding the allocation of subjects to their groups (aka “concealment of allocation”) 
4. Balanced distribution of prognostic variables as assessed through review of baseline characteristics 
 

II. Performance 
1. Comparisons are reasonable 
2. Execution is successful, adherence was achieved, duration of treatment is reasonable 
3. Everything is the same between the groups except for the subject of interest (e.g., groups are concurrent and 

balanced, use of co-interventions is the same, same care experiences, adherence is balanced, protocol deviations 
are balanced, etc.) and no bias is present affecting the groups as a whole (e.g., measurement problems, changes due 
to time, etc.) 

4. Blinding of subjects and all working with subjects and their data was performed and success was likely 
 

III. Data 
1. Are measurement methods valid and the same between groups?  “Validated” may not really be valid. Consider 

duration of follow-up. 
2. Could high discontinuation rates distort the outcomes resulting in under reporting of safety problems or otherwise 

create a distortion due to such issues as subjects using other interventions? 
3. Are missing data likely to distort results?  Are missing data imbalanced between the groups? 

 
IV. Assessment of Outcomes 

1. Was assessment blind? 
2. Were analysis methods appropriate including predefined groups for analysis? 
3. If composite outcomes were utilized, were they reasonable?  If used for efficacy, were they used for safety? 
4. If appropriate, was analysis done by Intention-to-Treat (all patients evaluated in assigned groups) with missing 

variables assigned by reasonable methods which will not favor the intervention? 
5. Were assumptions used for modeling reasonable? 
6. Was reporting likely to have been selective? 
7. Was safety assessed and reported? 
8. Have results been confirmed in other valid studies? 
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Healthcare Information & Decision Equation:  InformationDecision ActionOutcome 
 Is it trueIs it useful Is it usable? 
Rationale for Evidence Grading 
Effective critical appraisal requires assessing both validity and usefulness of studies or study results. An evidence grade rates a study or 
outcome. Higher grades of evidence reflect higher quality which is more likely to report more accurate estimates of effect.  

Evidence Grading Systems 
It is important to examine the criteria used in the various grading systems because some systems assign misleading quality grades by 
inflating lower quality or invalid studies.  

Delfini Evidence Grading Scale & Strength of Evidence Considerations 

Grades can be applied to individual studies, to conclusions within studies, a body of evidence or to secondary sources such as guidelines 
or clinical recommendations.  General advice is provided below. (Due to complexities with studies of diagnostic tests, no 
recommendations for them are provided here.) All-or-none studies (observational) may be an exception and occur rarely. 

Grade A: Useful  
The evidence is strong and appears sufficient to use in making health care decisions—it is both valid and useful (e.g., meets standards for 
clinical significance, sufficient magnitude of effect size, physician and patient acceptability, etc.). Studies achieving this grade should be 
outstanding in design, methodology, execution and reporting and have successful study performance outcomes, providing useful 
information to aid clinical decision-making, enabling reasonable certitude in drawing conclusions. 

 For a body of evidence: Several well-designed and conducted studies that consistently show similar results. 

 For therapy, screening and prevention: RCTs. In some cases a single, large Grade A RCT may be sufficient; however, without 
confirmation from other studies, results could be due to chance, undetected significant biases, fraud, etc. In such instance, the SOE 
should include a cautionary note. 

 For natural history and prognosis:  Cohort studies 

 Grade A should be rarely assigned to any study. (“Extra points” are not given for challenge or difficulty in answering the research 
question. Authors should not be given extra points by second-guessing them. Transparency is required.) 

Grade B: Possibly Useful  
Grade B studies should be very well designed and executed and meet most of the requirements that it takes to achieve a Grade A. Grade B 
evidence appears potentially strong and is probably sufficient to use in making health care decisions—some threats to validity have been 
identified. Studies achieving this grade should be of high quality and contain only non-lethal threats to validity and with sufficiently useful 
information to aid clinical decision-making, enabling reasonable certitude in drawing conclusions. 

 For a body of evidence: The evidence is strong enough to conclude that the results are probably valid and useful (see above); however, 
study results from multiple studies are inconsistent or the studies may have some (but not lethal) threats to validity. 

 For therapy, screening and prevention: RCTs. In some cases a single, large Grade B RCT may be sufficient; however, without 
confirmation from other studies results could be due to chance, undetected significant biases, fraud, etc. In such instance, the SOE 
should include a cautionary note.  

 For natural history and prognosis:  Cohort studies 

 Grade B is more frequent than Grade A, but is still a difficult grade to achieve. 

Grade B-U: Possible to uncertain usefulness  

The evidence might be sufficient to use in making health care decisions; however, there remains sufficient uncertainty that the evidence 
cannot fully reach a Grade B, and the uncertainty is not great enough to fully warrant a Grade U. 

Grade U: Uncertain Validity and/or Usefulness  
There is sufficient uncertainty that caution is urged regarding its use in making health care decisions. Grade U should be assigned when there 
is sufficient uncertainty about the accuracy of the estimates of effect resulting in an inability to comfortably draw conclusions from the 
research and in comfortably applying results.  

 We end up assigning most studies a Grade U. As stated, we generally never use Grade U studies to inform efficacy decisions, but we will 
use Grade U evidence for safety, being very careful to describe that the evidence is of low quality. 

The Agency for Healthcare Research and Quality (AHRQ) has a simple, useful system for grading evidence of individual studies and the 
overall strength of evidence (SOE )considering all included studies: 
 Individual study risk of bias ratings: high risk of bia,  medium risk of bias, low risk of bias 
 Overall SOE ratings: High, Moderate, Low, Insufficient 

Delfini Modifications: Overall level of evidence (LOE) ratings: High, Moderate, Borderline, Inconclusive 

 

6



Delfini Pearls 

Assessing Results: Considerations for Intention-to-Treat Analysis 
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Healthcare Information & Decision Equation:  InformationDecision ActionOutcome 
 Is it trueIs it useful Is it usable? 
 

Superiority Trials 
Intention-to-Treat (ITT) analysis should generally be the primary method for analyzing results of superiority trials for 
efficacy of therapies (not safety), when outcomes are dichotomous, to keep randomization intact and to deal with missing 
data. 
 ITT analysis requires that— 

o Subjects are analyzed in the groups to which they were randomized; and, 
o Some value is included for each subject in the analysis.   

 Assignment of missing values (imputation of data) generally is done through— 
o Attempts to estimate truth, or 
o Challenges against the intervention to discern if statistical significance is maintained. 

 Methods which attempt to estimate truth include— 
o Mixed effects models (e.g., mixed linear, two-stage random effects or random coefficient models), 

multiple imputation models (software program), cumulative change approach; however, these are 
models, models are not truth and assumptions used in creating models are infrequently reported and so 
are usually unevaluable. 

o LOCF (last observation carried forward) is prone to bias and should not be used.  However, in cases of 
progressive conditions may be conservative and reasonable at least to determine efficacy, if not actual 
estimate of effect. 

o Applying the mean results in the same answer as a completer analysis and should not be employed. 
o Baseline carried forward may be a possibly acceptable method 

 Methods which put results through a challenge test are not attempts to estimate truth, but present a hurdle, that if 
met, can provide confidence in the direction of the results. 

o Extreme-case analysis puts the intervention through the toughest test (e.g., missing in intervention group 
are counted as “treatment failures” and missing in comparison group are counted as “treatment 
successes”). 

o Apply control subject recovery rate to all groups for imputation. 
 Sensitivity analyses (what-if scenarios) test the strength of the data. 
 
Equivalence & Non-Inferiority Trials 
 Intention-to-Treat (ITT) analysis is generally a conservative imputation method and should NOT be used as the primary 

analysis for analyzing results of equivalence and non-inferiority trials if it biases the results towards equivalence. 

Considerations & Critical Appraisal Issues 
 Was analysis an appropriate method or not? 
 If imputation was performed, was it appropriate or not? 

o Methods should not favor the intervention. 
 If ITT has not been done, do missing values exceed your threshold?  If yes, if the study would otherwise get a passing 

grade, consider doing a re-analysis. 
o Prepare to create a 2 x 2 table which requires the number in each group to be analyzed based on positive 

or negative outcomes. 
o Determine the number of subjects in each group with positive outcomes, negative outcomes and 

indeterminate outcomes. Distribute the indeterminate outcomes to each group as desired.  
o Compute the p-value and/or confidence intervals. 

Web Link for Computing Confidence Intervals 
http://www.graphpad.com/quickcalcs/nnt1.cfm 
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Kaplan Meier Survival Curves & Hazard Ratios 
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Healthcare Information & Decision Equation:  InformationDecision ActionOutcome 
 Is it trueIs it useful Is it usable? 
 

Survival Curves measure the length of time to an outcome of interest, (e.g., time-to-pregnancy, time-to-cancer 
progression).  Synonyms:  Life table analysis and survival analysis which refers to the method regardless of whether survival 
is the outcome. Kaplan-Meier methodology is the most commonly used survival analysis in healthcare. 
 Because a bias could result from subjects spending different amounts of time in the study (e.g., a subject being enrolled 

near the end of the study), “censoring” is almost always utilized in time-to-event analysis. 
Censoring is the practice of removing the patient from the curve at a specific point in time. Examples of censoring: 1) Late-
entry patients who don’t experience the event (administrative censoring), 2) Other reasons  determined by the 
investigators and called “censoring rules” (non-administrative censoring such as lost to follow-up or dying before a non-
mortality outcome of interest is reached) 
 Censored data is assumed to occur randomly (may not be a  valid assumption) 
 Censoring reduces sample size which may reduce reliability of results. 
 Censored subjects may differ from subjects remaining in the study and may create bias. 
Creation of the curve involves computing the number of people who experience the outcome at a certain time point, 
divided by the number of people who were still in the study at that time taking into account the censored patients. 
 When a patient’s data are censored, the number of patients "at risk“ (numerator and denominator decrease) is reduced 

by one when the calculation for that time segment is performed. When a patient experiences the outcome, the 
“survival” for the interval is calculated (numerator decreases) according to the number remaining at risk at the time of 
event. (Denominator is decreased for the next interval.) 

Hazards, Hazard Rates and Hazard Ratios 
 A hazard is an incidence rate. A hazard rate (slope of the survival curve) is a measure of how rapidly subjects are 

experiencing the endpoint. A hazard ratio (calculated using Cox proportional hazards model) approximates the relative 
risk in the intervention group compared to the control group and is assumed to remain constant (may be an invalid 
assumption). Median survival is usually presented with hazard ratios. Example: With an HR of 2, a patient who has not 
yet experienced the outcome at a certain time has twice the chance of experiencing the outcome at the next point in 
time compared to a subject in the control group. 
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Analyzing Results:  Time-To-Event Analysis— 

Kaplan Meier Survival Curves & Hazard Ratios 
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Considerations & Critical Appraisal Issues 
 KM models assume on average the likelihood of experiencing an endpoint is the same for early enrolled subjects and 

subjects enrolled later (may not be valid). 
 KM models assume that the likelihood of experiencing an endpoint is the same for censored and non-censored patients 

(may not be valid). 
 The average HR (usual way of reporting HRs) ignores the distribution of events over time. 
 Period-specific HRs are also biased in that susceptible subjects are removed over time resulting in a study population 

that may have different prognostic variables. 
 Appraisers need details of censoring—how many subjects censored in each time segment and why; without this 

information appraisers cannot evaluate the possible impact of censoring or perform sensitivity analyses 
 Survival analysis should not be applied to reoccurring rates so need to ensure double-counting does not occur (e.g., 

composite endpoint of mortality and MI). 
 If any data are available at all for each patient in a study, the investigators frequently state that they analyzed the data 

according to “the Intention-to-Treat (ITT) principle.”  However, because the patient’s future information is effectively 
removed at the point at which they have been censored, this is technically not ITT analysis, plus there is no imputation 
of missing values. 

 Censoring reduces sample size which reduces reliability. 
 Censoring may not occur at random. 
 Censoring assumes that subjects lost to follow-up are similar to those who are not lost — they may not be, so amount of 

loss and loss difference between groups matters. 
 Outcomes in completers may be different from what outcomes would have been without data loss (i.e., censoring may 

result in attrition bias). 
 Even without differential loss between the groups overall, a differential loss could occur in prognostic variables. 
 Assessing outcomes through models (e.g., Kaplan Meier estimates) has been reported to potentially erroneously 

misrepresent outcomes by a relative 50% or higher (Lachin: PMID 11018568) 
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Assessing Results: Point Estimates, P-Values, Power & Confidence Intervals 
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Healthcare Information & Decision Equation:  InformationDecision ActionOutcome 
 Is it trueIs it useful Is it usable? 
 

Meaningful Clinical Benefit is a combination of— 
 Clinically significant areas (morbidity, mortality, symptom relief, emotional/physical functioning and health-related 

quality of life) + 
 Effect size which means the difference in the size of outcomes between groups reported as measures of outcomes. 
 
Measures of Outcomes measure the event outcome differences in the groups and should always be associated with the 
study time period. Most of these are measures of probability that an event will occur. 
 Risk With and Without Treatment is the number or percent of outcomes in each group (if number = 2 x 2 table data) 
 Absolute Risk Reduction (ARR) is the percentage difference in outcomes between groups. 
 Number-needed-to-Treat (NNT) is the reciprocal of the ARR and expresses the number of people needed to treat for 1 

person to benefit over the comparator.   
 Relative Risk Reduction (RRR) is the relative percentage difference in size between outcomes. 
 Relative Risk (RR), also known as Risk Ratio or Relative Risk Ratio, is the probability of the risk in the intervention group 

to the probability in the control group. Example: Probability of drawing an ace = 4/52. 
 Odds ratios (OR) express the odds of an event occurring compared to not occurring and, therefore, cannot be as specific 

as probability measures. Example: Odds of drawing an ace = 4/48.  Odds ratios estimate Risk Ratio provided the rate of 
outcomes in unexposed group is less than 5 percent. 
Many of these measures can be used to express harms (e.g., Absolute Risk Increase or ARI, Number-needed-to-harm or 
NNH, etc.)    

Synonyms for expressing effect size: estimates of effect, point estimates.   
 
P-values:Assuming there truly is no difference between the groups studied, the P-value is a calculated probability of 
observing a difference as big as or bigger than the one you observed in a study based on compatibility with an assumed 
standard distribution. Problems include the P-value cannot tell you the chance the results are true or even how likely they 
are to be due to chance, you do not know if the null hypothesis is true or not, and you do not know if the sample is truly 
random and/or representative of the population. 
 Non-significant results in a valid study arise either because it is true there is no difference between groups, it is a 

chance effect or there were insufficient people studied for the outcome to happen (e.g., the study was not sufficiently 
“powered”). 

 Trials stopped early present a high risk of outcomes due to chance even if stopping rules are applied. 
 Multiple outcomes and multiple analyses points increase the likelihood of chance effects as high as x the number. 
 A priori should also be research questions, populations for analysis and outcomes for measurement to reduce risk of 

chance effects. 
 
Confidence Intervals (CIs) Confidence interval (CI) – CIs represent a range of statistically plausible results consistent with an 
outcome from a single study. Confidence intervals have some practical limitations similar to P-values.  Although the CIs can 
project a range of results consistent with the study results, they cannot tell you the truth of the outcomes.  CIs cannot 
replace the need to critically appraise the study.Clinical significance can be determined by whether values are wholly within 
or outside values judged clinically meaningful. 

Applying CIs to Decide Meaningful Clinical Benefit Size: Hypothetical Endpoint—Reduction in Mortality 
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Key Points About Safety Evidence 
 Safety issues concern risks and harms which are events that cause problems with meaningful outcomes (morbidity, 

mortality, quality of life, functioning) or cause other unwanted effects. 
 Terms “safety, risk, harm, adverse event, adverse effect, ADE”are often used interchangeably. 
 Harms are infrequent, hard to find and are usually not the topic of study (not determined a priori and therefore there is a 

greater likelihood that findings are due to chance). 
 There are potential limitations of RCTs and systematic reviews of RCTS  that are not specifically focused on safety questions 

when the RCTs — 
o May not have reported or fully reported adverse events 
o May be of insufficient duration 
o May have relied upon small populations (eg, sampling error or power issues)—BEWARE OF NON-SIGNIFICANT 

FINDINGS!  Non-significant findings could be chance effects, could be due to insufficient numbers of patients to 
find differences between groups—or could truly be due to no difference between groups. 

 Harms are often reported from weaker science such as case report data, database research, observational studies or low 
quality RCTs. 

o Reminder: With rare exceptions, cause and effect can only be reliably concluded from valid RCTs. 
 If outcome measures are not identified a priori, it increases the possibility that the findings are due to chance. 
 High discontinuation rates in studies may result in agents appearing safer than they actually are. 
 When effective interventions are no longer available (eg, have been discontinued by the manufacturer) due to poor safety 

data – which could be inaccurate – patients may be harmed. 
Safety data are, therefore, usually not strong and often likely due to chance. 

Where to Look 
 Systematic reviews of RCTs dealing with harms should be sought, but harms may not be detected if some of the included 

trials do not report harms or if harms are described in various ways in different studies. 
o In some cases, systematic reviews may falsely indicate lack of harms that are subsequently detected in large, well-

designed and conducted RCTs. 
Search for observational studies, keeping in mind that observational studies are prone to bias. 

Considerations & Critical Appraisal Issues 
 In RCTs, the safety population should be only those who receive the intervention. 
 Unless a study is powered for harms, lack of statistically significant differences may mean there is no difference or it may 

mean it is still unknown if there is a difference. Confidence intervals are useful in evaluating harms.  Review confidence 
intervals (CI) for non-significant findings to discern if there is a clinically meaningful difference between the groups within 
the confidence interval. 

 Review multiple studies.  Look for patterns. 
 Note if support exists for the harm (eg, biologic plausibility, relatedness in outcomes, dose-response relationship). 
 Review the exclusions: Exclusion of patients otherwise likely to experience side-effects may affect generalizability of results 

of adverse events reporting (eg, may happen if patients are restricted to those who are not naïve or may occur through a 
run-in and exclusion period).  

 Review drop-outs due to adverse effects. 
 If composite endpoints are used for efficacy, are they used for safety? 
 Caution is especially warranted for new agents. 
 Beware of the potential for overreacting to possible harms and the risk of creating unintended consequences. 
Bradford Hill Criteria for Supporting Considerations of Causality [Delfini Comments or Paraphrasing] 
Caution is urged in applying the criteria below as these are neither requirements, nor guarantees, of causality and may not be reliable—but 
they may be worthwhile to consider:  
1. Strength of Association [aka estimates of effect]; 2. Consistency—has it been repeatedly observed by different persons, in different places, 
circumstances and times?; 3. Specificity [eg, a specific kind of cancer is seen in more people who smoke than in those who do not]; 4. 
Temporal relationship; 5. Biological gradient [eg, dose-response relationship]; 6. Plausibility [supportive, but not required as is dependent 
upon what is currently known]; 7. Coherence—not seriously in conflict with generally known facts of the natural history and biology of the 
disease; 8. Experiment [experimental support]; 9. Analogy [potential for following a pattern such as a virus known to cause birth defects; 
therefore, maybe that another does too].  
HILL AB. THE ENVIRONMENT AND DISEASE: ASSOCIATION OR CAUSATION? Proc R Soc Med. 1965 May;58:295-300. PubMed PMID: 
14283879; PubMed Central PMCID: PMC1898525. 

Additions AHRQ: Lack of alternative causes, drug levels in body, resolves or improves after discontinuation, & recurrence with restarting. 
http://www.effectivehealthcare.ahrq.gov/index.cfm/search-for-guides-reviews-and-reports/?pageaction=displayproduct&productid=327 
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Composite endpoint refers to individual endpoints grouped together for results reporting to serve as a single outcome 
measure 
 Examples— 

o Major cardiovascular events = consisting of several individual outcome measures = cardiovascular death, 
nonfatal myocardial infarction, stroke 

o Diabetic nephropathy = decreased renal-function, end-stage renal disease, death 
o In oncology, disease-free survival = No tumor recurrence, alive at time of measurement 

 
Synonyms for Endpoint:  Measure or measurement; outcome measure or outcome (eg, cardiovascular mortality, number 
of pain-free days) 
 
Reasons for composite endpoints— 
 Greater frequency for otherwise infrequent events 
 Allows for smaller sample size  
 May form a more robust picture when dealing with a variety of hoped for outcomes (eg, reduction in mortality from MI 

+ prevention of MI) 
 There is also a potential for misleading readings— 

o Point being that you have to watch out because an investigator can set up the composite endpoint 
(intentionally or not) to have a high likelihood of showing a desirable outcome.   

 
Cautions 
Watch out for what component of the endpoint is driving the results and determine how clinically significant and valid it 
is— 
 “It will either rain or be dark tomorrow.” 
 

Considerations & Critical Appraisal Issues 
 Is the combination valid, reasonable, fair and clinically useful?  Is there any way that its construction is likely to favor the 

intervention?  Watch out for – 
o Subjective outcomes especially if no blinding 
o Combinations including severe outcomes with mild ones, process measures, intermediate markers 

without a direct chain of causality to a clinical outcome, items under control or influence of a participant 
in the research  

o Did the researchers avoid double-counting (eg, if someone dies of stroke, did they get counted in both 
stroke and death)? 

o How meaningfully-related is the combination? 
o Are there other ways the combination could be misleading? 

 Disease-free survival when a treatment reduces risk of tumor recurrence but increases risk of 
death 

o Did they report results on the individual components? Without this information, depending upon the 
combination, a situation could result in which symptoms decreased, but mortality increased, but the 
composite masks this untoward outcome. 
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Typical Oncology Outcomes 
Endpoint  Description  Comment 
Overall Survival  Defined as the time from randomization until 

death from any cause and is measured in the 
intent‐to‐treat population 

Preferred overall 

Progression‐Free 
Survival (PFS) 

Defined as the time from randomization until 
objective tumor progression or death  

Preferred to Time‐to‐Progression; Used for some accelerated 
approvals 
 
Prone to tumor assessment biases 
 
If patients are measured until progression and are still followed 
until death, there is potential for confounding of results post‐
progression if other treatment is utilized. 

Disease‐Free 
Survival (DFS) 

Defined as the time from randomization until 
recurrence of tumor or death from any cause 

Prone to tumor assessment biases 

Objective 
Response Rate 
(ORR) 

Defined as the proportion of patients with 
tumor size reduction of a predefined amount 
and for a minimum time period 

Prone to tumor assessment biases 

Time‐to‐
Progression (TTP) 

Defined as the time from randomization until 
objective tumor progression  

Prone to tumor assessment biases 

Time‐to‐Treatment 
Failure (TTF)  

Defined as a composite endpoint measuring 
time from randomization to discontinuation 
of treatment for any reason, including 
disease progression, treatment toxicity and 
death  

Not recommended as a regulatory approval endpoint – likely to 
report biased outcomes as it does not adequately distinguish 
efficacy from other variables 

 
Key Points About Oncology Studies & Outcomes 
 
Rank of Endpoint Quality 
 

1. Death 
2. Death plus tumor assessment judgments 
3. Tumor assessment judgments 

 
 In addition to usual biases in clinical trials, there is a higher likelihood of bias and the risk of potentially misleading results when 

studies are small and brief and when survival is not the primary outcome measure. 
 Progression‐free survival (PFS) may be a composite endpoint including tumor response.   
 Tumor response may not be a good proxy for survival even if assessment is blinded. 

o Tumor may shrink, but may otherwise have increased metastatic disease or other tumor growth as tumors do not 
grow at the same rate. 

o Toxicity of treatment may be so great that patients die from it even if tumor is stable or shrinking. 
 Quality of life and functioning may be important endpoints to study in absence of true survival information. 
 Overall survival differences even when statistically significant may be small. 
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Screening is the process of identifying a disease, condition or risk factor in asymptomatic patients regardless of setting 
(practical definition). 
 It is useful to think of screening as a type of therapeutic intervention, but screening embodies elements of both 

diagnosis and treatment. 
 Screening may appear to be a good thing, when, in fact, harms might outweigh benefits. 
 In addition to usual considerations for interventions, clinically meaningful screening requires that early detection and 

treatment improve outcomes more than later (symptomatic) diagnosis and treatment. 
 
Screening categories are— 
 Primary Prevention:  Prevention of disease by eliminating causes OR interrupting disease processes before they become 

established or symptomatic.  
 Secondary Prevention: Limiting the harms (symptoms, functioning, mortality) done by established disease processes. 
 
Special bias issues in screening— 
 Lead Time Bias occurs when early detection makes it look like there is longer survival time, but the date death occurs is 

no different.   
 Length Bias is a “disease‐spectrum” bias and occurs when screening “appears” to improve survival due to missing the 

most deadly tumors and finding tumors that people are more likely to live with or live a long time with. Screening is 
more likely to find slower growing tumors that may not be harmful, or as harmful (aka “overdiagnosis bias”). 

 Volunteers participating in screening have been shown to have better outcomes than those who don’t (i.e., those who 
are persuaded to participate), possibly due to the healthy user effect. 

Lead Time Bias 
Early diagnosis always increases “survival” (dealth from time of diagnosis):  

survival appears longer from time cancer is found. 
 

 
Length Bias (Disease‐Spectrum Bias or Overdiagnosis Bias) 

Disease progressing rapidly is likely to be missed by screening. 
 

 
Considerations & Critical Appraisal Issues 
 Requires valid studies of diagnostic tests and interventions demonstrating improved outcomes with early interventions 

compared with intervening after symptoms develop. 
 Assess potential for lead‐time bias, length bias and volunteer bias. 
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Quick Assessment: 
The goal of diagnostic test is to identify individuals who could potentially benefit from other interventions (Cochrane 
Handbook). Important considerations in diagnostic testing include the following:  
 
Net Benefit 

 Does the new test provide improved accuracy and predictive value over existing tests? 
 Will adoption lead to improved clinically meaningful outcomes? 
 Do benefits outweigh harms?  

Measures of Test Function (aka Estimates of Test Performance) 
What are the accuracy and predictive capabilities of the test (from 2 x 2 table)? 

Disease 
Test Result  Present  Absent 

+  a True Positives  b False Positives 
‐    c False Negatives  d True Negatives 

 
Sensitivity (proportion of true positives)=a/a+c 
Specificity (proportion of true negatives)=d/b+d 
Practical usefulness is limited because these measures are dependent upon people known to have or not have the disease. 
 
+Predictive Value (chance of having disease if test is positive)=a/a+b 
‐ Predictive Value (chance of not having disease if test is negative)=d/c+d 
More practical for use in patients in whom disease is unknown. 
 
Likelihood Ratios (change from pretest to post test odds): The likelihood ratio combines information from sensitivity and 
specificity and indicates how much the odds of disease change based on a positive or a negative result. It is used together 
with the pre‐test odds, which can be derived from prevalence information of the disease found in the study or by clinical 
judgment. By multiplying the pre‐test odds by the likelihood ratio the post‐test odds can be calculated: 

+Likelihood Ratio (+LR) (positive test)=sens/1‐spec 
‐Likelihood Ratio (‐LR) (negative test)=1‐sens/spec 

Heavily dependent upon judgment and risky to apply unless pre‐test odds are uncertain (~50 percent or less). 
General Considerations 

 Diagnostic testing is based on use of intermediate outcomes which raises possibility that test may not truly result 
in clinical significance. 

 Although observational studies are acceptable for accuracy, RCTs are needed to demonstrate benefits for people 
exposed to testing. 

 Typically there are trade‐offs between the paired test function values.  For example, increased specificity often 
comes at the cost of decreased sensitivity. 

 Values of statistics from 2 x2 table are likely to vary with different populations.  Disease prevalence, for example, 
affects predictive value. 

 Frequently there is no single, accurate test for diagnosis.  For example the diagnosis of rheumatoid arthritis 
involves history, physical exam plus laboratory testing. 

 Frequently there is a clinical need to choose a less accurate method due to cost or risk (e.g., chest x‐ray vs lung bx).  
Critical Appraisal Considerations 

1. Was the index test compared to a reasonable gold standard (reference) test? 
2. Were the tests compared together sufficiently close in time to prevent a change in condition to affect test results? 
3. Did the study include an appropriate population? 
4. Was the reference test applied to all patients, or a random sample of patients, with and without the disease? 
5. Were assessors blinded to the results of the comparison test? 
6. Does the new test find the same spectrum of disease as the reference test? 
7. Were the number of withdrawals and indeterminate tests acceptable? 
8. Was assessment blind? 
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 Terminology 

 “Cross‐over” is sometimes used to describe when patients end up in a treatment group other than the group to 
which they were assigned  

 Synonyms: migration; exposure 
 Can happen by accident or chance 
 A patient or physician choosing to  choice to cross‐over renders outcomes “observational” 
 Cross‐over study design is one in which a patient is intentionally assigned to one intervention and then crossed 

over to another intervention (including placebo) 
Critical Appraisal Considerations 

1. Randomization — patients are randomized to an intervention sequence – needs to vary so all patients are not 
receiving the same intervention at the same time 

2. Blinding — including concealed cross‐over points, risk of unblinding due to familiarity with intervention or 
comparator 

3. Timing — including pre‐specification of reasonable cross‐over points, carry‐over effects of intervention or non‐
intervention elements, disease issues (e.g., considering issues relating to curative potential, disease fluctuations, 
rebound, seasonal effect, etc.) 

4. Results calculations can be exceedingly complex 
5. Loss (magnified since patient serves as subject and control) 
6. Choice versus assignment to crossover — choice to cross‐over renders outcomes “observational” 
7. Inappropriate application —   
8. When an intervention has a lasting effect, such as irreversibility, because of the carry‐over effect in the subsequent 

time period(s) 
9. Unstable conditions such as rapidly progressing conditions because disease progression creates a confounding 

effect for the subsequent time period(s) 
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Correlation analysis is a mechanism to analyze how different variables relate to each other. 
 
Types of Variables: statistical tests are chosen based on type of variables; the 4 main types are— 
 Nominal (named categories without any measurable scale such as ethnic groups) 
 Dichotomous or binary (two mutually exclusive categories resulting in “either this or that” such as “death” or “survival”) 
 Ordinal or ranked (three or more variables that can be “ordered” or ranked such as good/better/best or 

satisfied/neutral/unsatisfied) 
 Continuous (can be anywhere along a continuum, e.g., blood glucose readings) 
 Variables under study are also classed as “dependent” (the outcome under study) or “independent” (all others that might 

affect the “dependent” variable) 
 
Correlation Analysis includes the following analysis categories— 

Analysis Type Purpose Analysis Methods 

Univariate Analysis Methods for analyzing data on a single 
variable 

Frequency distribution 

Bivariate Analysis Assess relationship of two variables Correlation analysis 
Linear regression 

Multivariable Analysis Assess relationship of multiple variables 
to a single outcome 

Multiple regression 
Proportional hazards 

Multivariate Analysis Assess relationship of multiple variables 
to multiple outcomes 

(not reviewed) 

Sometimes “-variate” and “-variable” get misapplied 

Pearson Correlation Coefficient  
 Commonly used correlation analysis method 
 Extent of the linear relationship (how independent and dependent variables change together) is calculated for the two 

variables by calculating the Pearson correlation coefficient, referred to as the r value 
 Pearson correlation coefficient (r) is frequently used when both variables are continuous to show how variables change 

together, e.g., salt intake and blood pressure 
 The correlation coefficient has a range of possible values from -1 to +1 
 0 indicates no relationship between the dependent and independent variables 
 Positive correlation coefficients indicate that as the value of the independent variable increases, the value of the 

dependent variable increases 
 Negative correlation coefficients indicate that as the value of the independent variable increases, the value of the 

dependent variable decreases 
 r

2
 (square of the correlation coefficient) represents the proportion of variation in y (on an x-y plot) explained by x (or vice 

versa)  

o Example: “…A moderately strong inverse criterion validity correlation (Pearson correlation coefficient = -

0.68) was shown when preoperative patients were administered both the AOFAS and FFI questionnaires, and 
the resultant scores were compared.” 

Critical Appraisal Considerations 
 It may be incorrect to draw cause/effect conclusions  from correlations 

o Example: Height/weight are correlated, but height does not cause weight 
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Superiority is the typical aim of an RCT. 
Equivalence trials aim to determine whether one (typically new) intervention is therapeutically similar to an existing 
treatment. 
Non-inferiority trials seek to determine whether a new treatment is no worse than a reference treatment. 
Delta: Because proof of exact equality is impossible, a margin of non-inferiority or equivalence (“Delta”) for the treatment 
effect is defined.  Establishing Delta requires statistical and/or clinical judgment. 
 For equivalence trials, two lines are established to define equivalence so that equivalence is defined as the treatment 

effect being between − delta and + delta: the confidence interval for the comparison of the new treatment to the old must 
be within this range.  (Pictured below.) 

 For non-inferiority trials, one line is established which represents the smallest amount of clinical benefit acceptable: the 
smallest boundary of the confidence interval (CI) for the comparison of the new treatment to the old must be above this 
line. 

Terminology 
 “New” refers to the treatment being tested. 
 The comparison or “reference treatment” is often called an “active control” or “positive control.”  
 We refer to the study or studies that determined efficacy of the “active control” as the “referent study” (or studies). 

 
Considerations & Critical Appraisal Issues 
 Is the referent truly efficacious?  Option is to get the study and critically appraise it. 
 Is the study of the new agent sufficiently similar to the referent study? Review key details such as population, dosing, 

duration, co-interventions, adherence, etc.  Are the outcome measures the same in the studies?  Comparison is limited to 
the specific outcomes chosen—“equivalence” does not equate with “me too.” Even if studies are well-done, true 
equivalence or non-inferiority cannot be directly established—there may be unaccounted for differences between agents. 

 If the new agent has not been compared to placebo, then superiority to placebo can only be indirectly assumed even if the 
referent agent is superior to placebo. 

 Superiority claim may in a noninferiority or equivalence trial be valid using an appropriate test or CIs (not just point 
estimate): groups that agree superiority can be claimed under the right circumstances include CONSORT 06, FDA, EMEA.  

 Lacking direct comparison to placebo risks creating confusion about benefits and harms. 
 Time may have affected efficacy for even the referent agent—such as changes in resistance patterns to antibiotics or in 

patient behaviors such as dietary changes due to public health interventions. 
 Anything that diminishes effect size favors equivalence and non-inferiority (e.g., conservative application of ITT, insufficient 

power, etc.) 
 Is the Delta clinically reasonable? 
 IMPORTANT: Claims of equivalence or non-inferiority are not appropriate in superiority trials where delta is established 

post hoc. If prespecified and valid, equivalence and non-inferiority can be claimed ONLY be for the outcomes compared. 
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Healthcare Information & Decision Equation:  InformationDecision ActionOutcome 
 Is it trueIs it useful Is it usable? 
 

Definitions: Secondary study is a study of studies 
 Systematic Reviews:  A formal method for summarizing results of more than one study 

o Meta-analysis: systematic reviews that use statistical techniques to do this quantitatively  
 Meta-analyses either combine study results or pool actual study data  

 Overviews: An informal method for summarizing results of more than one study (synonyms: narrative review, review) 
o Lack some or all of the necessary components of systematic reviews (e.g., a priori questions, systematic 

search, validity assessments, application of statistical tests) and present big opportunity for bias 

Quick Assessment: 
If the results are reliable, are they useful and usable?  Would they change your practice? Do they apply to your situation 
considering your patients and circumstances of care?  Consider effects on your patients including benefits, harms, risks, 
costs, uncertainties, alternatives, applicability, satisfaction, abuse and dependency issues.  Consider conflicts of interest. 

1. Are the results in clinically significant areas (morbidity, mortality, symptom relief, emotional/physical functioning 
and health-related quality of life)?  If not, is there a reliable causal chain of evidence to support use of an 
intermediate marker?   

2. Were outcomes and analyses determined in advance? 
3. Are definitions of outcomes such as success/failure, improvement/no improvement, etc. reasonable? 
4. Are the confidence intervals wholly inclusive of clinical benefit?  If non-significant, are the confidence intervals 

wholly exclusive of clinical benefit?   
5. Is this a new intervention?  If yes, safety is likely to be unknown. 

Study Design Considerations for Usability 
1. Randomized controlled trials (RCTs) for efficacy and safety (tip: choice of intervention was not made by patient or 

patient’s physician or by other means that would render study observational) 
2. Possibly observation studies with all-or-none results (very rare) 
3. Observational studies for safety if lacking quality information from RCTs 

Validity Considerations  
1. Research Question: Clearly stated and meaningful questions to the literature?   
2. Study Selection:  Explicit, documented and appropriate selection criteria chosen in advance for included studies 

that are sufficiently similar?  
3. Study Design: If this is a question of therapy, screening or prevention, and observational studies are used to 

answer questions of efficacy, Delfini suggests not using the review. 
4. Search Strategy:  Documented systematic and comprehensive search strategy that is well thought out and 

executed? (Needs to include search terms, sources, filters used and dates covered and to include a search from the 
National Library of Medicine.) 

5. Patient Population Assessment: Is the population appropriate for this question? 
6. Critical Appraisal:  What is the quality of included studies? (The Jadad Scale is not a good measure of study quality.   
7. Missing Outcomes Data: Assessment of how loss to follow-up is handled and is it done appropriately? 
8. Homo-/heterogeneity: If results of the studies were combined, such as in a meta-analyses, did the authors apply 

tests of homogeneity/heterogeneity to assure that the variation between studies is due to chance (i.e., p-value 
>.05, similar point estimates, overlapping CI’s, I2 statistic [I2 0-25% is good, to 50% moderate, to 75% not good].  
Combining Results:  If results were combined, was it done in a reasonable and appropriate manner? 

9. Data Collection: Did more than one author extract and combine data? 
10. Weighting:  If weighting was employed, was a reasonable approach taken (e.g., larger or higher quality studies)? 
11. Author’s Discussion:  Well executed sensitivity analyses, discussion of limitations, explanations of differences in 

studies and their results, etc.? 
12. Other Issues (eg, potential conflict of interest)? 
13. Author’s Conclusion:  Conclusions are supported by the evidence? 
14. Transparency:  Is sufficient detail provided that enables a through quality assessment of this review and such that 

this review could be replicated?   
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Healthcare Information & Decision Equation:  Information Decision  Action Outcome 
  Is it true Is it useful  Is it usable? 
 
Definitions 
 Secondary Source:  An information source that applies primary and/or secondary studies (e.g., guidelines, disease 
management protocols, cost‐effectiveness studies) 

 Clinical guidelines: Systematically developed statements to assist practitioners and patients in choosing appropriate 
healthcare for specific conditions per the Institute of Medicine (IOM). The best guidelines are based on evidence‐based 
principles. Accurately predicting outcomes requires reliable information. 

IOM’s 8 Desirable Attributes Of Clinical Guidelines 
 Validity  
 Reproducibility 
 Clinical Applicability 
 Clinical Flexibility 

 Clarity 
 Documentation 
 Multidisciplinary Process 
 Plans for Review 

Key Considerations for Critical Appraisal of Clinical Guidelines 
1. Relevance to patients (clinically meaningful outcomes in mortality, morbidity, functioning, health‐related quality 

of life, symptom relief) 
2. Currency of information 
3. Development involved people with appropriate perspectives 
4. Evidence‐based using systematic methods, and evidence was rigorously critically appraised as appropriate to 

the clinical question 
5. Strength of evidence is  disclosed 
6. Recommendations and options are provided along with key information 
7. Meets patients needs and accommodates different values and preferences  
8. Limitations are disclosed 
9. No other issues (eg, ethical issues, external requirements, etc) that would preclude adoption of the guideline 
10. Likelihood of successful implementation and sustainability 
11. Measurability 
12. Impacts are reasonable (eg, patient outcomes, organizational impacts) 
13. Mechanisms for updating the guideline if new evidence is available 

Beware of low quality guidelines ‐ review of 431 clinical guidelines: 
 82% did not apply explicit criteria to grade evidence 
 87% did not report whether a systematic search of the literature was performed 
 67% did not describe the type of professionals involved in the development of the guideline 
PMID: 10675167 

You will need to critically appraise and audit all secondary sources prior to adopting.  Look for— 
 Method for evidence grading and rating of recommendations.  Common problem is “upgrading” of evidence, i.e., rating 
lower quality evidence as of higher quality. Example: one guidelines group rates  the evidence from multiple low‐ 
quality studies as Level II (Strong Evidence) 

 Systematic analysis of evidence (obtaining, critically appraising, grading and synthesizing evidence) to minimize bias 
See Delfini Pearls & Tools for critically appraising and for auditing. 
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Healthcare Information & Decision Equation:  Information Decision  Action Outcome 
  Is it true Is it useful  Is it usable? 
 

Auditing a Secondary Study or Secondary Source 
 

It is important to critically appraise all secondary studies and secondary sources for how well they have been done, but it 
is also important to critically appraise or audit the science upon which the study or source is based. 
 
Conservative Approach 
 Critically appraise all studies utilized in the secondary study or source. 
 
Minimal Approach (risky) 
 One or two of included primary studies considered to be of the highest quality are critically appraised for validity and 
usefulness.  

 
In either event— 
 If the source passes for validity and usefulness, it may be reasonable to use the source’s efficacy and safety conclusions 
in the evidence synthesis.  
 

 If the source fails for validity and usefulness, but has utilized a sound search strategy and sound criteria for excluding 
efficacy studies lacking relevance, validity or for other problems, all the primary studies selected for inclusion by the 
source are critically appraised.  

 
In all cases— 
 Update with any new valid and clinically useful primary studies published since the date of the secondary source’s 
search 
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Healthcare Information & Decision Equation:  InformationDecision ActionOutcome 
 Is it trueIs it useful Is it usable? 

Background:  Evidence-based medicine and comparative effectiveness research movements have increased interest and activity in relative 
effectiveness of interventions. 

 There is an expressed need for innovative approaches to clinical trials to be conducted under conditions of actual practice, enabling estimates 
of real-world effectiveness.  

 There is an expressed need for statistical and epidemiological methods to predict patient responses to interventions. 

 Key Requirements: Transparency so studies, data, conclusions can be assessed. Sufficient detail regarding methods, PICOTS (patients, 
interventions, comparators, outcomes, timing setting). 

RCTs  Good internal validity if well designed and conducted; however, are time consuming, expensive and may lack external validity. 

Pragmatic or 
Practical Trials 

Schwartz D, Lellouch J. Explanatory and pragmatic attitudes in 6 therapeutical trials. J Chronic Dis 1967;20:637-48. 

 Referred to as “explanatory” trials if investigators attempted to establish causality. 

 Referred to as “pragmatic” trials if designed to help choose options for clinical care. 

 Pragmatic trials were NOT introduced as a new trial design, but rather an “attitude” to clinical trial design. 

 Explanatory Trials Pragmatic Trials 

1 Efficacy Effectiveness 

2 Ideal conditions Normal practice conditions 

3 Highly selected (compliant, likely to benefit) 
subjects 

Minimal selection criteria beyond clinical condition 

4 Enforced, monitored interventions Flexibility in interventions to reflect normal practice 

5 Outcomes: short-term, intermediate Outcomes relevant to end-users 

 Need to critically appraise trials for validity first. 

 The term “pragmatic” should not be assumed to be more valid or more useful. 

 Explanatory trials may have good external validity. 

 Pragmatic trials may have serious threats to internal validity. 

 Danger of “buzz term.”  

Other Designs 
with Control 
Groups 

 Interrupted time series or delayed treatment design: several units are studied with before/after intervention and 
progressively delayed starting times. 

 Propensity scores 
o Start with observational study and assume equal groups using propensity scores (note—assumption likely to be 

wrong)   
o Then perform regression analysis providing estimate of effect. 
o Scores can only account for the factors measured and only as well as the instruments can measure them 

(selection bias). Problems with differing dosages and other care experiences (performance bias). Requires 
modeling (assessment bias). 

Observational & 
Administrative 
Claims Data, 
Surveys, 
Medical 
Records 

Positive Predictive Value by Study Type 

Well-done RCT 0.85 Ioannidis JPA. Why 
Most Published 

Research Findings are 
False. PLoS Med 2005; 

2(8):696-701 

Meta-analysis of well-done RCTs 0.85 

Meta-analysis of small, inconclusive RCTs 0.41 

Well-done epidemiological (observational) study 0.20 

Epidemiologic study with threats to validity 0.12 

Discovery-oriented exploratory research 0.0010 

 Identify populations for further study 

 Evaluate implementation of intervention 

 Generate hypotheses 

 Current condition scenarios (e.g., who, what, where in  QI projects) 

 Safety signals 

 Extend findings from RCTs, meta-analyses (e.g., registry data) 

 Economic projections (e.g., balance sheets, models) 

 Need for more information on costs and benefits of data collection, transparency, skills in modeling 
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Healthcare Information & Decision Equation:  InformationDecision ActionOutcome 
 Is it trueIs it useful Is it usable? 
 

Evidence Synthesis is the process of summarizing systematically obtained and critically appraised evidence.  Frequently clinical 
recommendations are created from evidence syntheses. 

Creating Your Synthesis 
Summarize the best available evidence.  This may be a text statement or a table documenting characteristics of the evidence 
you have identified as being the best available.  There is no one correct way to summarize the evidence ― you will have to 
apply judgment.  Quantitate as you can.  

Evidence Grading 
For individual studies, you grade the study or conclusions.  For summaries of the evidence, you rate the level of evidence. 

Level of Evidence Example 
• High: More than one grade A or B study 
• Moderate: At least one grade A or B study  
• Borderline: At least two grade B-U studies with consistent results 
• Inconclusive: Single grade B-U study, B-U studies with conflicting results or Grade U studies 

Elements You May Choose to Summarize 
• Key clinical question 
• Quality of the evidence 

• Key threats 
• Type, number and size of studies (the “n”) 
• PICOTS: population/condition, 

intervention, comparators, outcomes, 
timing, setting 

• Population description (see 
inclusions, exclusions and 
baseline characteristics) 

• Interventions used and how 
• How measured, successful outcome as 

defined by 
• Results 
• Limitations 
• Reviewer conclusions and/or comments 

 

Format Suggestion: Supporting Documentation 
• Background  
• Drug information  
• FDA information 
• Representation in Guidelines 

• Expert Commentary 

• Balance Sheet Information (Triangulations) 

• Measurement Instruments and Interpretations 

• Evidence synthesis tables 
• Search & filtering strategy (efficacy, harms, other) 
• Selection criteria for studies 
• Methods used to determine validity and usability 
• Grading scheme 
• Table of included studies 
• Critical appraisals of included studies 
• Table of excluded studies 
• References 
• Glossary 
• Conflicts of interest 
• Reviewers 
• Preparers 
• Date 

 

Example of Evidence Synthesis: MRI Use for Women At High Risk of Breast Cancer 
• The strength of the evidence (SOE) is insufficient to conclude that, in high risk women, the addition of MRI to 

mammographic screening reduces the need for mammography or ultrasound.  
• Adding MRI will change treatment plans and result in more extensive surgery for some women (SOE: Borderline), but 

may not change incomplete excision rates or breast cancer recurrence rates (SOE: Inconclusive).  
• We found no evidence that adding MRI to conventional screening in women at high risk of breast cancer will reduce 

mortality rates SOE: Inconclusive). 
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Short Critical Appraisal Checklist:  Interventions for Prevention, Screening & Therapy 
Study Reference: 
Study Type:  Study Aim: 
Date:   Evaluator: 

Use of this tool implies agreement to the legal terms and conditions at www.delfini.org. 
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General:  Note sponsorship, funding and affiliations, recognizing that any entity or person involved in research may have a bias. 

Study Design 
Assessment 

 Is the design appropriate to the research question?  Is the research question useful? 

 For efficacy, use of experimental study design (meaning there was no choice made to determine intervention)  

 Clinically significant area for study (morbidity, mortality, symptom relief, functioning and health-related quality of life) 
and reasonable definitions for clinical outcome such as response, treatment success or failure 

 If composite endpoints used, reasonable combination used ― and used for safety if used for efficacy 

Internal 
Validity 
Assessment 

 Can bias, confounding or chance explain the study results?  

 Ensure prespecified and appropriate 1) research questions,  2) populations to analyze, and 3) outcomes 

Selection Bias 

 

 Groups are appropriate for study, of appropriate size, concurrent and similar in prognostic variables 

 Methods for generating the group assignment sequence are truly random, sequencing avoids potential for anyone 
affecting assignment to a study arm and randomization remains intact 

 Concealment of allocation strategies are employed to prevent anyone affecting assignment to a study arm  

Performance 
Bias 

 

 Double-blinding methods employed (i.e., subject and all working with the subject or subject’s data) and achieved 

 Reasonable intervention and  reasonable comparator used (e.g., placebo) 

 No bias or difference, except for what is under study, between groups during course of study (e.g., intervention design 
and execution, care experiences, co-interventions, concomitant medication use, adherence, inappropriate exposure or 
migration, cross-over threats, protocol deviations, measurement methods, study duration, changes due to time etc.) 

Attrition Bias  Might attrition, including missing data, discontinuations or loss to follow-up, have resulted in distorted outcomes? 

Assessment 
Bias 

 Assessors are blinded 

 Low likelihood of findings due to chance, false positive and false negative outcomes   

 Non-significant findings are reported, but the confidence intervals include clinically meaningful differences 

 Intention-to-Treat Analysis (ITT) performed for efficacy (not safety) (all people are analyzed as randomized + reasonable 
method for imputing missing values which puts the intervention through a challenging trial or reasonable sensitivity 
analysis) or missing values are very small. 

 If time-to-event analysis performed, appropriate, transparent and unbiased.   

 Analysis methods are appropriate and use of modeling only with use of reasonable assumptions 

 No problems of selective reporting or selective exclusion of outcomes 

Usefulness   Clinically significant area + sufficient benefit size = meaningful clinical benefit (consider efficacy vs effectiveness) 

External 
Validity  

How likely are research results to be realized in the real world considering population and circumstances for care? 

 Review n, inclusions, exclusions, baseline characteristics and intervention methods ― this is a judgment call. 

Patient 
Perspective  

 Consider benefits, harms, risks, costs, uncertainties, alternatives and satisfaction 

Provider 
Perspective 

 Satisfaction, acceptability (includes adherence issues, potential for abuse, dependency issues), likely appropriate 
application and actionability (e.g., FDA approval, affordability, external relevance, circumstances of care, able to apply, 
tools available) 

 Non-Inferiority & Equivalence Supplement:  Absence of the following problems: lack of sufficient evidence confirming efficacy of 
referent treatment; study not sufficiently similar to referent study; inappropriate Deltas; or significant biases or analysis methods 
which would tend to diminish an effect size (e.g., conservative application of ITT analysis, insufficient power, etc.) 

 Diagnostic Test Supplement:  New test requires better outcomes or value.  Test is compared to gold standard or reasonable 
comparator and finds same abnormality and within time period that does not result in a change in diagnosis. Test is applied to all or 
random sample of subjects with and without disease.  Assessors are blinded.  There is minimal bias from indeterminate results.  
Measures of test function are useful.  

 Screening Supplement: Early diagnosis and treatments determined to be effective will improve outcomes more than later diagnosis 
and treatment.  Beneficial outcomes are not explained by bias (e.g., lead time, length, overdiagnosis or volunteer bias). 
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IMPORTANT INFORMATION AVAILABLE AT www.delfini.org. 
Read our Health Care Information Source Cautions at Notices, a key point being that all sources should be considered to potentially vary 
in quality. At a minimum, we recommend you audit each topic. This should not be considered to be an endorsement of any site, nor a 
claim that everything in the site is of the highest quality. You may need to update information from the date of the topic's search. Some 
services may be available by subscription only. URLS are available at www.delfini.org.  See Resources or Links. 
 

Information Content Provider Comments 

Other Sources ACP Journal Club Selected studies with commentaries (many without critical 
appraisal) 

Systematic Reviews Agency for Healthcare Research and 
Quality (AHRQ) 

Evidence-based Practice Center reports and other EB information 

Other Sources Bandolier Eclectic EBM site for reviews, editorials, NNT info, etc. 

Systematic Reviews Canadian Agency for Drugs & 
Technology in Health (CADTH)  

Evidence-based technology and drug class assessments 

Systematic Reviews Cochrane Collaboration 
(subscription) 

Database of Systematic Reviews (RCTs) 

Systematic Reviews Database of Abstracts of Reviews of 
Effects (DARE) 

Review of Systematic Reviews 

Other Sources Dynamed® Frequently updated source of graded studies; useful first pass 

Other Sources FDA For new drugs and devices or if you want information regarding 
pivotal trials 

Other Sources Google and GoogleHealth Good for definitions, background reading 

Other Sources Informed Health Online Information for patients from Cochrane 

Other Sources MEDLINEplus Information for patients from NLM  about medications, conditions 

Other Sources MedScape Sometimes a means for getting full text of articles 

Systematic Reviews Oregon Health Resources 
Commission 

Evidence-based drug reviews freely available 

Other Sources Pubcrawler “It goes to the library.  You to go to the pub.” Free service to scan 
NLM daily by topic 

Primary Studies, Secondary 
Studies, Secondary Sources, 
Other Information 

PubMed Database of Systematic Reviews, RCTs, observational studies, 
guidelines, pharmacoeconomics 

Other Sources TRIP Database (Turning Research 
Into Practice) 

For evidence reviews and guidelines. 

Systematic Reviews United States Preventive Services 
Taskforce (USPSTF) 

Evidence-based review of clinical preventive services 

Other Sources UpToDate® Popular site for clinicians. Contains up-to-date but not critically-
appraised information about what can be used, but may result in 
overuse. Good for background reading. 

Other Sources WONCA Primary care alerts (need to appraise studies) 
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Background 

There is a great deal of poor quality research and misleading information even in the highest quality medical 
journals.  Health care organizations rarely recognize this and/or rarely have systems in place and staff with skills 
to do needed evaluations of scientific evidence.  Health care should be provided by organizations that both 
understand the need for evaluating science, know how to do so and provide resources for doing this work. 

Individual circumstances apply.  Your actual findings need to take account of the whole or other factors which 
may serve as reasonable substitutions. 

Evaluation Tool 

Part I. Scientific Evaluation Capabilities Desired Outcome Problem General Advice 

1. Organizational Understanding 
Can the organizational or quality improvement 
leadership articulate a true understanding of the 
need for a rigorous and systematic evaluation of 
the quality of scientific evidence before applying it? 

Note: Leadership is vitally important to help create 
an evidence- and value-based system.  Many 
leaders may be able to sound like they understand, 
but not actually have a true understanding. 

Yes:   No:  Red flag 

2. Systematic Processes for Evaluating Health Care 
Technologies 
Does the organization have a system in operation 
for routine rigorous and systematic evaluation of 
new drugs, devices and procedures through 
rigorous and systematic evaluation of scientific 
quality? 

 Can they demonstrate that they have created 
evidence-based work processes – meaning do they 
have in place the methods, tools and staff to 
identify potential work areas for quality 
improvement, critically appraise the medical 
literature and create evidence-based clinical 
improvement initiatives based on valid, relevant 
evidence of effectiveness and value? 

 Does the organization have staff who possess the 
needed skills to critically appraise medical 
literature (e.g., epidemiology skills) and are these 
staff utilized for these assessments? 

 Is there a formal structure and mechanism for 
regularly reviewing new drugs, devices and 
procedures through these processes?  For example, 

Yes:   No:  Fails 
assessment 

Reminder of 
potential 
savings 
estimated at 15 
to 30% of drugs 
and over 30 
percent of new 
technologies 

Reminder of 
considerable 
increase in care 
quality and 
reduction of 
patient harms 
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does the organization have some or all of the 
following committees that use evidence-based 
processes for evaluating the strength of the 
evidence by evaluating interventions by looking at 
both study type and methodology? 

o Quality or Value Oversight Committee 

o Pharmacy & Therapeutics Committee 

o Technology Assessment Committee 

o Guidelines/pathways department 

 Is the system functioning successfully? 

3. Understanding of Study Types 
Does the organization use observational studies or 
case series for questions of the efficacy of therapy, 
screening or prevention? If yes, is this done only in 
absence of evidence from valid randomized 
controlled trials (RCTs) and is this information 
labeled in such a way that clinicians and others 
understand that the evidence is weak and maybe 
misleading? 

No:  Yes:   Fails 
assessment 

4. Performance of Rigorous Critical Appraisal 
Does the organization rely on randomized 
controlled trials or systematic reviews of 
randomized controlled trials that have not 
undergone a rigorous critical appraisal?   

Yes:  No:   Fails 
assessment 

5. Critical Appraisal of Clinical Recommendation 
Content 
If the organization uses clinical guidelines, 
pathways, performance measures or other clinical 
recommendations, do they have a rigorous and 
evidence-based process for successfully evaluating 
the quality of that information? 

Note:  There are enormous problems with medical 
content and recommendations.  Many are labeled 
evidence-based, when actually they are not – they 
may refer to a scientific study, but do not reflect 
the body of science or may be based on a poor and 
misleading study.  Consensus guidelines are highly 
prone to bias regardless of the developers.  
Medical content has to be evaluated for validity 
and usefulness.   

Yes:  No:   Fails 
assessment 
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6. Critical Appraisal Core Competencies 
Do most of the organization’s individual clinicians 
and clinical pharmacists have an understanding of 
the core principals of critically appraising research 
studies for validity and usefulness? 

 Is there some way that clinicians and clinical 
pharmacists are evaluated for this knowledge? 

 Is there a training program for them? 

Note:  This is an enormous problem in health care.  
Much that is published in the medical literature is 
poor or misleading.  Most physicians and clinical 
pharmacists cannot tell.  This affects health care 
decisions daily.   

Applying a systems approach, without ensuring 
that their individual physicians and clinical 
pharmacists possess, as a core competency, basic 
skills in critical appraisal and results assessment, 
can be likened to trying to stop a flood without 
creating a solid barrier. 

No:  Yes:   Problem 

Reminder that 
well over 70% 
of physicians 
fail a simple 
literature 
evaluation quiz 

High risk for 
patient harms, 
inappropriate 
care and higher 
costs 

Part II. Application of Valid Science Desired Outcome Problem General Advice 

7. Clinical Improvement Implementation Skills 
Can the organization provide evidence of 
successful implementation of quality improvement 
projects? 

Note:  Many organizations put efforts into creating 
quality improvement projects, but lack 
understanding of how to effectively implement 
them and create practitioner behavior change. 

Yes:   No:  Problem 

8. Health Care Staff Access to Quality Information 
Can the organization demonstrate that physicians 
and other clinical staff have ready access to the 
quality improvement information that is to be 
applied for patient care?   

This is especially effective when the information is 
available at point-of-care. 

Yes:   No:  Problem 

9. Consumer Access to Quality Information 
Can the organization demonstrate that it makes 
this information readily available to consumers and 
patients? 

Yes:   No:  Medium 
problem 
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10. Performance Measures & Quality Indicators 
Can the organization demonstrate improvement 
through performance measures or quality 
indicators – or a focus on quality through use of 
such indicators?  

NOTE: Unless high quality research is done, 
improved health outcomes is not a valid 
measurement.  Look for improvement in processes 
or services or evidence that a quality improvement 
has been successfully implemented.  This is a 
complicated area which may require evaluation 
by experts understanding the pitfalls of such 
measurement. 

Yes:   No:  May be only a 
minor problem 
(and this is a 
complicated 
area which 
may require 
evaluation by 
experts 
understanding 
the pitfalls of 
such 
measurement) 

Part III. Organizational Commitment Desired Outcome Problem General Advice 

11. Mission Statement Reflects Priorities 
Is a commitment to evidence-based quality 
improvement acknowledged in the organization’s 
mission statement?  

Yes:   No:  Minor problem 

12. Leadership Support 
Is there concrete evidence that the organization’s 
leaders are committed to supporting clinical 
improvements based on the best available 
scientific evidence? 

a. Statements in the mission statement, 
business plan, quality plan, etc.? 

b. Other? 

Yes:   No:  Minor problem 

13. Aligned Incentives 
Are incentives aligned for quality?  Example: In 
many organizations pharmacy budgets and 
inpatient budgets are viewed separately (silo’d).  If 
budgets are silo’d, one department may get 
penalized for rising costs in their department which 
actually represent quality overall.  Or if 
performance measures are used, physicians might 
be penalized if the measure does not take clinical 
judgment into account. 

Yes:   No:  Could be a 
major problem 

 

Assessment Outcomes 
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Part I. Summary of Assessment of Scientific Evaluation Capabilities:   

 
 

Part II. Summary of Assessment of Application of Valid Science: 

 

Part III. Summary of Assessment of Organizational Commitment: 

 

Recommendations: 

 

Other Comments: 
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Criteria for Determining Effectiveness & Safety 

# Criteria  Pass/Fail 

1.  Usability Criteria 
If intervention or technology is subject to the approval of governmental regulatory bodies, has it 
received final approval?  If no, can you legally use it anyway, and do you still wish to consider 
approval of the use of the intervention or technology? Consider under what conditions. 
 

[  ]  No 
[  ]  Yes 
[  ]   ? 
[   ] n/a 

2.  Sufficient Evidence of Effectiveness 
Is there sufficient evidence to conclude that the intervention or technology is effective?   

 For efficacy/effectiveness, the scientific weight of the evidence, resulting from valid, 
clinically useful studies, must be sufficient for determining health care outcomes (Grade 
A, Grade B or Grade B-U as described in Delfini Grading Tool). 

 

[  ]  No 
[  ]  Yes 
[  ]   ? 
[   ] n/a 

3.  Sufficient Evidence of Safety 
Is there sufficient evidence to conclude that the intervention or technology is safe?  

 For safety, Grade B or Grade B-U evidence may not be available (e.g., studies frequently 
are underpowered for harms, outcomes are not prespecified and harms are frequently 
noted from case reports); therefore, Grade U evidence described in Delfini Grading Tool 
may be used. 

 

[  ]  No 
[  ]  Yes 
[  ]   ? 
[   ] n/a 

4.  Insufficient Evidence Considerations 
If evidence regarding efficacy/effectiveness from valid, relevant randomized controlled trials is 
not available for therapy, evidence-based decisions regarding improved clinical outcomes are 
rarely possible.  
 

I.  Suggestive of Effectiveness (Strong to Medium Strength of Evidence) 
a. Dramatic change following application of the intervention or technology that is 

unlikely to be due to confounding (ie, close to all-or-none results—example: before 
treatment all died and following treatment, high survival rate).   
[  ]   Meets criteria 

b. Public health intervention which appears to result in meaningful improved outcomes 
and which is so broadly applied that confounding is unlikely. (Confounding often 
arises because of differences between groups which can be a result of such factors as 
varying prognostic variables, choice of treatments (which can result in confounders 
related to choice) or effectiveness of co-interventions. These differences often mean 
that there is something else operating effectively in one group which is absent in the 
comparison group.  While outcomes of public health interventions are usually 
observational, public health interventions may at times “behave” more like 
experiments. For example choice is often not involved or is diminished as a factor, 
and/or the number of people experiencing the intervention is frequently so great that 
there is a wide distribution of prognostic variables (ie, a high likelihood that all 
prognostic variables are represented in the “treated” pool) and co-interventions in 
the treated group, reducing the likelihood that a confounder is the explanation for 
the outcome.  In other words, the wide distribution of the above-mentioned factors 
makes it less likely that there is a meaningful difference between the groups in the 
distribution of the prognostic or causally-related factors. 

[  ]  Decision 
to reject on 
the basis of 
insufficient 
evidence of 
effectiveness 
and safety  
 
[  ]  Decision 
to consider 
despite 
insufficient 
evidence of 
effectiveness 
and safety 
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[  ]  Meets criteria 
 

II.  Theorized as Possibly  Effective (Uncertain Strength of Evidence) 
Caution:  The following considerations are theories only and attempt to take a 
conservative approach for what might possibly be effective.  In other words, rather than 
try to determine when an observational study can be relied upon (which might not be 
possible), the goal is to try and identify a conservative approach for what may be 
“trustable.” These have not been established as reliable. 

1. There is extremely low likelihood of improvement without some 
intervention; and, 

2. Outcomes of interest are highly likely to be attributable to the 
intervention (eg, a single intervention or technology was utilized and the 
likelihood of patients utilizing co-interventions is low or co-interventions 
were equivalent in compared groups [note: equivalence should take into 
account considerations such as administration, duration, dosing, etc.]); 
and, 

3. Convincing sustained improvement is documented following use of the 
intervention or technology.  

[  ]    Meets criteria 
 
OR 
 
4. Event or exposure reliably results in a predictable natural history of a 

condition, disease or outcome (e.g., exposure reliably predicts the 
presence and of diagnostic signs and symptoms and persistence such as 
expected length of the course of the illness); and, 

5. Any effects in this population are likely to be attributable to the 
intervention (e.g., plausible confounders have been considered, a single 
intervention or technology was utilized and the likelihood of patients 
utilizing co-interventions is low or co-interventions were equivalent in 
groups being compared [note: equivalence should take into account 
considerations such as administration, duration, dosing, etc.]); and, 

6. Convincing sustained improvement in this particular population is 
documented following use of the intervention or technology with results 
demonstrably and significantly earlier than what is predicted based on 
reliable knowledge of natural history. 

[  ]    Meets criteria 
 

Considerations Lending Support to the Evidence 
Factoring in the following conditions may decrease uncertainty: 
 Immediacy of effect which may increase confidence in the effectiveness of the 

intervention or technology not only because of temporal proximity, but also because 
a delay in effect provides more opportunity for application of a co-intervention 
which could be a confounder. When considering immediacy, caution is urged 
because the effect could be due to potential of confounding.  
[  ]  Meets criteria 

 Dramatic effects (eg, around 80% or greater relative risk reduction). When 
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considering dramatic effects, caution is urged because the effects could be due to 
the strength of a confounder. 
[  ]  Meets criteria 

 Dose/response relationship.  When considering dose/response relationship, caution 
is urged because patient expectation bias may result in increased perception of 
benefit or increased placebo effect if patient is aware of the greater dosing through 
increase in side effects, for example. 
[  ]  Meets criteria 

 Consistent changes in multiple outcomes. When considering consistent change, 
caution is urged because the change in multiple outcomes may be due to 
confounding (eg, a causal association between an unknown confounder and each of 
the outcomes).   
[  ]  Meets criteria 

 
Other Evidentiary Considerations 

i. Intervention or technology is considered to be safe or has low likelihood of harm or the 
adverse effects are acceptable. The intervention or technology is unlikely to result in 
other unacceptable untoward effects or unacceptable unintended consequences and is 
of acceptable cost (e.g., dietary change).   
[  ]  Meets criteria 

ii. No other effective treatments or technologies exist, and adverse clinical outcomes are 
likely if the condition is not treated. 
[  ]   Meets criteria 

iii. Other related interventions or technologies already in use also have insufficient evidence, 
and there may be advantages for intervention or technology over alternatives. Caution is 
urged if assuming “class effect.”  The criteria for concluding the existence of “class effect” 
are controversial.  
[  ]  Meets criteria 

iv. Well-designed studies are unlikely (e.g., condition or disease is rare, topic does not lend 
itself to valid study design or execution and adverse clinical outcomes are likely if the 
condition is not treated.) 
[  ]   Meets criteria 

v. There is sufficient evidence of effectiveness and safety in other populations to suggest 
net clinical benefit in this population. 
[  ]  Meets criteria 

 

5.  Patient Perspective 

 Benefits, harms, risks, costs, uncertainties, alternatives, applicability, satisfaction, 
clinical considerations (eg tolerability, ease of use, dependency or abuse 
potential), unmet needs, special populations  

 
 
Other Considerations 
Check all that apply: 

Applies Consideration 

 Accreditation issues 

 Clinician perspective 

[  ]  Fails 
[  ]  Passes  
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 Community standards* 

 Cost 

 Ethical considerations 

 Liability and risk management issues 

 Marketing 

 Media or press issues 

 Medical community impacts 

 Medical-legal 

 Public relations 

 Purchasing issues 

 Regulatory 

 Research realities (eg, likelihood that no evidence will be able to answer clinical 
questions, etc.) 

 Utilization (eg, impacts of provider change including demand, do you have the 
capacity to support this change, impact of substitution, etc.)  

 Overall impact on the health care organization 

 Other: 

 *Note: In accepting an intervention or technology for which there is insufficient 
evidence, there may be potential for contributing to a community standard 
problem in which the intervention or technology may be erroneously considered 
“proven” and decreasing the likelihood of the ability to conduct a high quality 
study due to “ethics” of denying patients what is perceived to be “effective” 
treatment. 

 

6.  Documentation (mark all that apply): 
[  ]   The evidence is sufficient to determine that the intervention or technology is effective.  
[  ]   The evidence is sufficient to determine that the intervention or technology is safe.   
[  ]   The evidence is insufficient for making evidence-based efficacy and/or safety decisions.  
[  ]   Other evidentiary considerations were utilized to reach decisions.  
[  ]   Other non-evidentiary considerations were utilized to reach decisions. 

 

 

Effectiveness and Safety Narrative Summary  

The table below summarizes the committee’s conclusions regarding effectiveness and safety based on the 
criteria.  

Intervention and 
Population 

Efficacy Safety Other Considerations 

 
 
 
 
 

   

 

Coverage Determination(s) 

The table below reflects the committee’s coverage determination based on the criteria.  

Intervention and Not Covered Covered 
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Population  

 
 
 
 
 

  

 

Justification for decision  

 

 
Complete as applicable: 
For all patients with the following condition (s): 

 

 
For patients with the following circumstances only (e.g., specific populations, conditions, indications, dosing, 
etc.): 
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Using “Semaphores” to Summarize Findings 

 

Introduction 

 Evidence-based reviews should be transparent and include text summaries, evidence syntheses and 

individual study reviews along with methods. 

 Key points from systematic and other reviews are often difficult for readers or audiences to quickly 

grasp.  

 Adding a semaphore may help users understand key points. 

 Semaphores can be used to convey answers to key questions or information about evidence quality, confidence in findings, size of results, etc. 

 Variables include considerations/questions, ratings or other information. 

 Several examples are provided below. 

 LOE = Level of Evidence 

 

1.  Example of Rating  Studies for Bias 

Study Selection Bias Performance Bias Attrition Bias Assessment Bias Other 

Study A Low risk Low risk Low risk Unclear risk Single author 

Study B Low risk Unclear risk High risk High risk  

 

 

 

2. Example of Drug Comparison 

Drug A Compared to Acyclovir For Genital Herpes Infection Rating Comments 

Evidence for efficacy (outcome) Moderate 2 equivalence trials comparing to acyclovir 

Size of outcomes Similar Difference in healing (days):  <1 day 

Evidence for safety (outcomes) Low Longer track record for Acyclovir 

Alternatives are [available  / not available] Yes 2 other agents available 

LOE for alternatives  (outcome) Moderate  

Weighting of other  considerations   

(e.g., tolerability, ease of use, dependency or abuse potential, unmet 

needs, special populations, clinician perspective) 

Patient 

Advantage 

Dosing is BID versus 5 times daily with acyclovir 

Comparative Cost Similar  

Cost for QALYS:  N/A  

Other evidentiary considerations N/A  

 

  

Semaphore 

A semaphore is a way of signaling or 

conveying information using visual 

systems such as charts or flags. 
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3. Example Of Drug Comparison: Summary Of Comparative Safety:  TNF Inhibitors 

 

Agents and Key Question 

What is the evidence regarding the comparative safety of the following six anti-TNF biologic agents (biologics) as used in the treatment of rheumatoid 

arthritis (RA), psoriasis and psoriatic arthritis? 

1. adalimumab (Humira) (ADA) 

2. certolizumab pegol (Cimzia) (CZP) 

3. etanercept (Enbrel) (ETN) 

4. golimumab (Simponi) (GLM) 

5. infliximab (Remicade) (IFX) 

6. ustekinumab (Stelara) (UST) 

 

THE EVIDENCE IS SUGGESTIVE THAT… 

SAFETY ISSUE LOWER RISK DIRECTION HIGHER RISK 

Serious Infections In RA 

 

ADA 
ETN 
IFX 
3 to 4 serious infections/100 patients treated 
for 6 to 12 months 

< 

CZP 
8.6 serious infections/100 
patients treated for 6 months 

Tuberculosis ETN 
0.4 TB cases/1000 pt-years. < 

IFX and ADA 
1.4 TB cases/1000 pt-years 

Infections (OIs) in Studied Populations 

 

ETN 

0.07 OIs/1000 pt-years < 
ADA 

0.61 OIs /1000 
pt-years 

IFX 
2.9 OIs /1000 
pt-years 

Lymphoma in Studied Populations 

 

ETN 
0.07 lymphomas/1000 pt-years < 

IFX or ADA 
0.62 to 2.91lymphomas/1000 pt-
years 

Withdrawals and Withdrawals due to Adverse Events 

in RA  

 

Absolute risk estimates for withdrawals not provided 

because of inconsistent results from RCTs and 

observational data. 

ADA Odds Ratio 0.5 (95% CI 0.32 to 0.78) 
ETN Odds Ratio 0.63 (95% CI 0.41 to 0.950) 
GLM Odds Ratio 0.55 (95% CI 0.30 to 0.99 

< 

IFX 
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4.  Magnetic Resonance Imaging (MRI) for Diagnosis and Treatment of Women at High Risk For or With a Personal History of Breast Cancer 

Delfini Conclusions Summary by Considerations (Based on Delfini  Systematic Review: available  http://www.hta.hca.wa.gov/breast.html) 

Values Key:    

+    Positive or Use 

 ?     Medium Strength to Borderline Uncertainty  

—    Negative or Avoid  

 

Criteria Key & Notes 

Evidence Quality: Therapies [Diagnostics] 

+ Low-risk of bias RCT data [low-risk of bias observational studies 

meeting critical appraisal criteria for diagnostic testing] 

?   Med/borderline-risk of bias RCT data; all-or-none observations 

with low-risk of confounding [med/borderline-risk of bias 

observational studies meeting critical appraisal criteria for diagnostic 

testing] 

— RCT data at high-risk of bias, observational studies, opinion [high 

risk of bias observational studies OR observational studies not 

meeting critical appraisal criteria for diagnostic testing] 

 

Clinical Significance (with consideration of size of outcomes) 

+ Morbidity, mortality, symptom relief, emotional/physical 

functioning, health-related quality of life 

?   Intermediate outcomes with proof of direct causal chain to 

clinically meaningful outcomes 

— Intermediate outcomes without proof of direct causal chain or 

other outcomes 

 

Size of the Outcomes 

Sufficient size is a judgment depending on context and outcome. 

Review confidence intervals.  No difference may reflect a power 

issue.   

 

Safety 

NNH is a judgment depending on the harm. 

+ Sufficient to determine safe 

— Borderline or insufficient to determine safe or determined not safe 

 

Cost Analysis 

+ Low-risk of bias plus reasonable assumptions 

?  Medium/borderline risk of bias and/or questionable assumptions 

— High risk of bias or questionable or poor assumptions 

Considerations 

Alternatives 

Including evidence quality, effectiveness, 

safety, cost, QALY assessment 

 

Patient Perspective 

 benefits 

 harms and risks 

 costs 

 uncertainties 

 applicability 

 satisfaction 

 clinical considerations (eg tolerability, ease 

of use, dependency, abuse potential) 

 unmet needs, special populations 

 

Other Considerations: Examples 

 accreditation issues  

 clinician perspective  

 community standards  

 ethical considerations 

 liability and risk management issues  

 marketing  

 media or press issues  

 medical community impacts  

 medical-legal  

 public relations  

 purchasing issues  

 regulatory  

 research realities (eg likelihood that no 

evidence will be able to answer clinical 

questions etc.)  

 utilization (eg impacts of provider change 

including demand do you have the 

capacity to support this change impact of 

substitution etc.)   

 overall impact on the health care 

organization or entity 

 

Project Key Questions 

For women at risk of breast cancer based on 

presentation of with an abnormal mammogram; 

palpable breast abnormality; or relevant demographic 

and clinical risk factors:  

1. What is the evidence that breast MRI has the 

ability to diagnose or exclude breast cancer in 

women at high risk compared to current tests 

including mammography?   

a. Describe sensitivity, specificity, and 

other key test characteristics   

2. What is the evidence that breast MRI improves 

health outcomes for patients with suspected or 

diagnosed breast cancer?  Including 

consideration of: 

a. reduced need for other tests 

b. more accurate diagnosis 

c. change in treatment plan 

d. reduced mortality and morbidity 

3. What is the evidence of the safety of breast MRI 

in this population? 

4. What is the evidence that breast MRI has 

differential efficacy or safety issues in 

subpopulations?  Including consideration of:  

a. Age, breast tissue characteristics; 

breast implants  

b. Other patient characteristics or 

evidence of appropriate patient 

selection criteria 

c. Type of scanning machine and 

software, reader training, and other 

operational factors 

d. Provider type, setting or other 

provider characteristics  

e. Health care system type, including 

worker’s compensation, Medicaid, 

state employees 

5. What is the evidence about the cost 

implications and cost effectiveness of breast 

MRI? 
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Criteria, Considerations, 

Comparisons & Examples to 

Inform Decisions & Judgments 

Questions: What is the level 

of confidence that… 
Outcome 

Level of 

Confidence 

Other 

Considerations 

(eg, clinical 

significance) 

Your 

Judgment 

“Worksheet” 

Likelihood of Outcomes 

(See above for considerations for 

Clinical Significance)   

1.  these outcomes will be 

achieved, realized or 

experienced? 

Increased detection of breast cancer HIGH   

Decreased need for other tests LOW   

Changes in treatment plans (e.g., wider 

excisions, more mastectomies, unnecessary 

mastectomies) 

HIGH   

Decreased re-excision rates LOW   

Decreased recurrence rates LOW   

Decreased mortality LOW   

Size of the Outcomes  2. the estimate is likely to be 

correct? 

2-5 additional cancers detected/100 MRIs, but 

with uncertain benefit in mortality, potential for 

risk and increase in cost 

HIGH   

Size of the Outcomes 3. the estimate is likely to be 

correct? 

Up to 11 additional benign biopsies/100 MRIs  MEDIUM   

Safety 4. the estimate is correct? No increase in meaningful adverse 

psychological outcomes 

MEDIUM   

No increase in adverse outcomes from 

radiation 

HIGH   

Cost  5. the estimate is correct? Increased cost of technology: MRI 10 times the 

cost of mammography 

HIGH   

QALY: Evidence Quality for 

Mortality and Methods Overall  

[Possibly reasonable QALY 

judgment: +<$50K, ? $50-150k,  

— >$150K] 

6. the estimate is correct? Cost per QALYs saved: ~$30,000 to ~$310,000 

depending upon risk and assumptions 

 

LOW   

Alternatives Available 

 

7. the information about  

alternatives is correct? 

Mammography: lower sensitivity, but fewer 

false positive biopsies 

HIGH   

 

Patient Perspective If goal is increased detection, MRI is preferred. If goal is assurance that benefits outweigh harms, MRI is not preferred. 

Conclusions Regarding Net Benefit There is no proof of net benefit, and there is potential harm. 
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Other Evidentiary Considerations 

1. Intervention or technology is considered to be safe or has low likelihood of harm or the adverse effects are acceptable. The intervention or technology is unlikely to 

result in other unacceptable untoward effects or unacceptable unintended consequences and is of acceptable cost (e.g., dietary change).   

[  ]  Meets criteria 

2. No other effective treatments or technologies exist, and adverse clinical outcomes are likely if the condition is not treated. 

[  ]   Meets criteria 

3. Other related interventions or technologies already in use also have insufficient evidence, and there may be advantages for intervention or technology over alternatives. 

Caution is urged if assuming “class effect.”  The criteria for concluding the existence of “class effect” are controversial.  

[  ]  Meets criteria 

4. Well-designed studies are unlikely (e.g., condition or disease is rare, topic does not lend itself to valid study design or execution and adverse clinical outcomes are likely 

if the  

condition is not treated.) 

[x]  Meets criteria 

5. There is sufficient evidence of effectiveness and safety in other populations to suggest net clinical benefit in this population. 

[x]  Meets criteria 
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5. Examples of 

Ratings 

HIGH 

LARGE 

MODERATE 

BORDERLINE 

INCONCLUSIVE 

SMALL 

LOW or LOWER 

YES 

NO 

UNCERTAIN 

UNCLEAR 

HIGHER 

SIMILAR 

< 

> 
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PUBLISHED ABSTRACT  

 

Background 

Elevated myoreactive protein has been demonstrated to be associated with increased risk of myocardial 

infarction (MI).  Myoceptimab is an inhibitor of myoreactive protein and has been shown to reduce 

myoreactive protein levels. 

 

Methods 

We conducted a randomized, double‐blind trial in the Beaverton University Heart Care Center to assess the 

efficacy and safety in patients ages 55 and older who were at increased risk for cardiovascular events and had 

elevated myoreactive protein levels above 4 mg/L on two separate occasions. Patients were randomly 

assigned to receive 60 mg of myoceptimab (29 patients) or placebo (35 patients) daily for 6 months.   

 

The study outcome was cardiovascular morbidity as defined by mean reduction of elevated levels of 

myoreactive protein, onset of new angina, admission to the hospital for any cardiovascular‐related condition, 

myocardial infarction, stroke, claudication, heart failure or cardiovascular death).  

 

Results 

At 6 months, active treatment resulted in significantly reduced mean levels of myoreactive protein by 37%, 

cardiovascular morbidity (n = 19 [65.5%] vs. n = 7 [20%]; P = 0.0003), and significantly more patients had a > 

50% increase in quality of life.  There were no reported differences in safety outcomes. 
 
 

Conclusions 

Treatment with myoceptimab reduced cardiovascular morbidity and was associated with significant 

beneficial effects on quality of life. Myoceptimab offers a safe and effective therapeutic option for patients 

who are at increased risk for cardiovascular events. 

CRITICAL APPRAISAL 

 Study size: small  

 Primary endpoint: questionable composite 

 Randomization: not truly randomized; patients assigned to groups by study consent date 

 Concealment of allocation: no details 

 Baseline characteristics: slightly higher rate of angina in the placebo group 

 Blinding: insufficient details and no indication of blind assessment 

 Intergroup differences: participating cardiologists were not restricted in patient management so as to 

replicate real‐world conditions; no details of co‐interventions reported between groups 

 Attrition: less than 1 percent 

 Safety, including long term harms, is uncertain 

 Results: questionable clinical significance, selective reporting and post‐hoc results 
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f. Reporting 
g. Use of observational studies 

 
 

50.     Why might ITT generally not be the correct analysis method for an equivalence 
trial? 

  

 
 

51.     Evaluate the following statements in this systematic review (study of studies): 

 We retrieved all studies of pimecrolimus therapy for atopic dermatitis in the 
last 5 years to determine its superiority over other treatments. 

 RCTs were sought.  Observational studies were used when RCT information 
was not available. 

 Search Details: References, abstracts, Current Contents, textbooks were 
evaluated for relevant information. 

 We included all studies with a control group. 

  

52.     You are a neurosurgeon who has just received a letter from the NIH (as did every 
physician in the US) providing directions for use of high‐dose steroids in spinal 
cord injury patients.  Three prominent specialty groups supported the NIH 
recommendation.  A poll of >1000 neurosurgeons showed that 6% thought this 
should be a standard of care and 60% said they would prescribe the high dose 
steroids. Discuss. 

  

53.     The cost‐effectiveness of cyclooxygenase‐2 selective inhibitors in the 
management of chronic arthritis. Spiegel BM, Targownik L, Dulai GS, Gralnek IM. 
PMID 12755551  
 
Source  
Veterans Administration  
Greater Los Angeles Healthcare System, David Geffen School of Medicine at 
University of California, CURE Digestive Diseases Research Center, Los Angeles, CA 
90073, USA.  
 
BACKGROUND: Rofecoxib and celecoxib (coxibs) effectively treat chronic arthritis 
pain and reduce ulcer complications by 50% compared with nonselective 
nonsteroidal anti‐inflammatory drugs (NSAIDs). However, their absolute risk 
reduction is small and the cost‐effectiveness of treatment is uncertain. 
OBJECTIVE: To determine whether the degree of risk reduction in gastrointestinal 
complications by coxibs offsets their increased cost compared with a generic 

  
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nonselective NSAID. DESIGN: Cost‐utility analysis.  
 
PERSPECTIVE: Third‐party payer.  
 
INTERVENTIONS: Naproxen, 500 mg twice daily, and coxib, once daily. Patients 
intolerant of naproxen were switched to a coxib.  
 
DATA SOURCES: Systematic review of MEDLINE and published abstracts.  
 
TARGET POPULATION: Patients with osteoarthritis or rheumatoid arthritis who 
are not taking aspirin and who require long‐term NSAID therapy for moderate to 
severe arthritis pain.  
 
TIME HORIZON: Lifetime.  
 
OUTCOME MEASURES: Incremental cost per quality‐adjusted life‐year (QALY) 
gained.  
 
RESULTS OF BASE‐CASE ANALYSIS: Using a coxib instead of a nonselective NSAID 
in average‐risk patients cost an incremental 275 809 dollars per year to gain 1 
additional QALY.  
 
RESULTS OF SENSITIVITY ANALYSIS: The incremental cost per QALY gained 
decreased to 55 803 dollars when the analysis was limited to the subset of 
patients with a history of bleeding ulcers. The coxib strategy became dominant 
when the cost of coxibs was reduced by 90% of the current average wholesale 
price. In probabilistic sensitivity analysis, if a third‐party payer was willing to pay 
150 000 dollars per QALY gained, then 4.3% of average‐risk patients would fall 
within the budget. CONCLUSIONS: The risk reduction seen with coxibs does not 
offset their increased costs compared with nonselective NSAIDs in the 
management of average‐risk patients with chronic arthritis. However, coxibs may 
provide an acceptable incremental cost‐effectiveness ratio in the subgroup of 
patients with a history of bleeding ulcers. 

 
 

54.     Bill Clinton is admitted to Hospital A for a coronary artery bypass graft (CABG) 
surgery. A newspaper reports—alors, mon Dieu!—that our man, Bill, has been 
admitted to the hospital which has the highest rates of mortality resulting from 

  
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CABG surgery in his metropolitan area. His hospital comes in at 3% as compared 
to 2% and 1% respectively for the two other primary hospitals in his area—
Hospitals B and C. The difference is statistically significant. Bill has just given you 
$1,000,000 (that he does not have) to advise him. But it is his life, hey! Should he 
switch hospitals? 

55.     In several retrospective studies, candesartan was reported to have a significantly 
higher survival benefit over losartan in heart failure patients at 1 and 5 years. 
Discuss.   

  

56.     Your Pharmacy and Therapeutics Committee just approved a new agent for 
treatment of type II diabetes mellitus, which is one of a new class of agents that 
has just come on the market for glycemic control. It is mandated that your 
committee make available at least one agent from each class for every indication. 
The evidence is not strong for any of the agents you have reviewed, but your 
committee picked the one that looks the most promising in its class based on the 
reported literature. However your committee did this with considerable 
reservations. You are the primary administrative leader that links the committee 
to your organization. The committee has requested the review of administrative 
data to track mortality over time. What is your response to this? (Construct your 
response from an evidence‐based approach.) 

 

57.     You are leading a quality improvement team vested with creating a clinical 
practice guideline for acute dysuria in low risk women. After reviewing the 
evidence and your internal data, you decide the women who meet the criteria for 
being at low risk do not need to have an appointment and can have a prescription 
filled online. The prescription chosen is one which you believe will result in 
reduced side effects. Criteria are developed for the consultancy service to triage 
women who are at low risk. Some physicians are a little unhappy because they 
like these appointments because they give them time to catch up. However 
patients, hospital staff and administration are very excited because they 
anticipate greater happiness, lower side effects, and lower cost. You are selected 
to be on a measurement team. You're charged with determining whether this 
project is a success or not.  
1. What do you plan to measure?  And 2. Someone raises a concern about 
pyelonephritis since women are not examined. What is your response? 

  
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Use of Myoceptimab, a New Smooth Muscle Surface Protein Inhibitor, for Treatment of 
Patients with Exercise‐Related Coronary Artery Angina On Individualized Medical Therapy 
Pinglo Harold S, Twister Michael E and Stuart Martha E. University of Delphinidae. 
 
BACKGROUND 
Myoceptimab is a smooth muscle cell 
proliferation inhibitor that affects coronary 
arterial blood flow and provides relief from 
angina. 
 
METHODS 
We conducted a randomized, double‐blind trial 
in 18 centers with similar populations in the US 
to assess the efficacy and safety of 
myoceptimab in patients aged 55 and older 
who had a history of coronary heart disease 
(CHD), exercise‐related angina and were on 
what their physicians considered optimal 
medical therapy.  
 
Patients with a history of heart failure were 
excluded.  Eligible patients  had a documented 
diagnosis of angina pectoris for at least 3 
months and experienced at least 3 episodes of 
angina per week, were on optimal medical 
therapy as determined by their physicians for 
stable coronary artery disease and had 
multivessel coronary artery disease untreatable 
by percutaneous coronary intervention (PCI).  
 
Patients were allowed to take their usual 
antihypertensive medications and cardiac 
medications which included aspirin, 
individualized therapy of nitrates, beta‐
blockers, ACE or ARB, calcium channel blockers 
and statins.  Efforts to prevent loss to follow‐up 
included an explanation to patients about the 
importance of keeping in contact with study 
staff and supportive messages at each follow‐
up visit. All patients agreed to provide follow‐

up information for the duration of the trial 
regardless of their participation status. 
 
Patients were randomly assigned to receive 60 
mg of myoceptimab or placebo daily for 36 
months utilizing a computer‐generated 
sequence.  Allocation was concealed through 
use of identical, locked metal containers 
maintained under the control of the Central 
Pharmacy Director who was not otherwise 
involved in the study. Assignment to study 
group was carried out utilizing local pharmacy 
personnel not aware of the study objectives 
and not otherwise involved in the study.  
 
Myoceptimab and identical placebo were 
provided by the pharmaceutical companies 
without charge and were placed in identical 
capsules by Tech Inc., a laboratory not involved 
in the study, and delivered to each medical 
center pharmacy. Study medications were 
identical in both groups in all aspects such as 
medication size, color and taste. The trial was 
designed so that patient care experiences in 
both groups were identical except for the two 
study drugs and the individualized 
cardiovascular therapy.  All physicians and staff 
in each center were thus blinded as were 
outcome assessors.  There are no known drug‐
related events that might alert clinicians or 
investigators to which group patients were 
assigned. Previous studies have demonstrated 
that titratation is unnecessary for 
myoceptimab, and both myoceptimab and 
placebo were administered as a single daily 
morning dose. Participating health care 
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professionals in each center were trained in 
details of the study protocol. 
 
The primary end point, assessed through 
medical record evaluation by trained, blinded 
assessors not otherwise involved in the trial, 
was a combined cardiovascular disease 
endpoint (cardiovascular death and myocardial 
infarction). Secondary endpoints included the 
number of anginal episodes per week, the 
change from baseline in exercise tolerance on a 
standard Bruce treadmill test at 24 weeks, and 
the safety and side‐effect profile of 
myoceptimab. Patients were evaluated for 
adherence to the study protocol, co‐
interventions, anginal episodes and side effects 
every 3 weeks at each medical center. 
Adherence was assessed with medication 
diaries and pill counts at each visit. Patients 
were also evaluated for dosages of all 
cardiovascular medications including aspirin, 
beta blockers, nitrates, statins, calcium channel 
blockers, antihypertensives and all other 
medications prescribed by their physicians as 
well as over the counter drugs and 
supplements. 
 
RESULTS 
A total of 5322 patients underwent 1:1 
randomization using a computer‐generated list 
of random numbers. Baseline characteristics 
(table provided in study) including medications, 
dosages, clinical and demographic variables 
were similar in the two groups. Four% of 
subjects in both groups failed to complete the 
trial (Consort diagram provided shows similar 
reasons for loss to follow up or withdrawal). 
Baseline characteristics were similar in 
completers (table provided). Antihypertensive 
agents, individualized therapy for coronary 
artery and cardiovascular disease, non‐study 
drugs, dosages and supplements taken during 
study were similar in both groups (table 

provided). All randomized patients were 
included in the analysis and analyzed for 
efficacy in the group to which they were 
allocated.  Missing values were imputed using a 
mixed effects model (described in the Study 
Protocol available online).  
 
The safety population consisted only of those 
patients who filled at least one prescription of 
study medication.  Three patients in the 
myoceptimab group and 2 patients in the 
placebo group received the incorrect study 
medication.  These patients were evaluated for 
safety as treated and not as randomized.  
 
Alpha was set at >0.05. 
 
There was 98% adherence to myoceptimab and 
placebo. The combined cardiovascular disease 
endpoint at 36 months occurred in 147/2661 
patients treated with myoceptimab (5.5%) and 
252/2661 patients receiving placebo (9.5%), 
relative risk (RR) 0.58, 95% confidence interval 
0.51‐0.73, P<0.01). Absolute risk reduction is 
4%, 95% CI 2.53% to 5.36%. The NNT is 25, 95% 
CI 19 to 40. 
 
By 24 weeks, the mean number of anginal 
episodes per week decreased from 9 to 3 in the 
myoceptimab group, as compared with a 
reduction from 9 to 6 in the placebo group 
(P<0.01) — a 29% reduction with myoceptimab 
beyond that seen with placebo. In addition, 
exercise tolerance increased from 2.5 minutes 
to 4.1 minutes in the myoceptimab group, as 
compared with an increase from 2.3 minutes to 
3.1 minutes in the placebo group (P<0.01) — a 
30% increase with myoceptimab beyond that 
seen with placebo.  
 
ADVERSE EVENTS 
Through 36 months, no significant changes 
were noted in episodes of postural hypotension 
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or symptomatic bradycardia with myoceptimab 
as compared with placebo. Other reported 
adverse events were similar in both groups 
(table provided in study). 
 
CONCLUSIONS 
Treatment with myoceptimab improved 
cardiovascular outcomes, had significant 
beneficial effects on anginal events and 
exercise tolerance, and had an acceptable side‐
effect profile in patients with stable coronary 

artery disease on individualized medical 
therapy. Myoceptimab offers an effective 
therapeutic option for patients with 
symptomatic angina who are ineligible for PCI. 
(ClinicalTrials.gov #NCT91256122). 
 
This study was funded by a grant from Balint 
Pharmaceuticals, maker of myoceptimab.  The lead 
author reports serving as a consultant to Balint 
Pharmaceuticals. 

o  
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Efficacy and Safety of Gabagabalin in the Treatment of Fibromyalgia: A Randomized, 

Double-Blind, Placebo-Controlled Trial 
Matt H. Romer[1], Harold S. Pinglo[2], Michael E. Twister[3], Martha E. Stuart[4]  

 
 
Objective: To assess the efficacy and safety of gabagabalin in patients with fibromyalgia.  

 
Methods: A 13-week, randomized, double-blind study designed to compare gabagabalin (1,000–
1,750 mg/day) with placebo for efficacy and safety in the treatment of fibromyalgia.  The primary 
outcome measure was the Brief Pain Inventory (BPI) average pain severity score.  Response to 
treatment was defined as a reduction of >=30% in BPI score.  
 
Results: Gabagabalin-treated patients were found to have significantly greater improvement in the 

BPI average pain severity score (P <0.016; estimated difference between groups at week 13 =  

-0.91; 95% confidence interval [-1.74, -0.72]). Response was achieved in 50% gabagabalin-
treated patients versus 30% placebo-treated patients (P < 0.014). Gabagabalin was also found to 
significantly improve the BPI average pain interference score, the Fibromyalgia Impact 
Questionnaire total score, the Clinical Global Impression of Severity, the Patient Global Impression 
of Improvement and the MOS Short Form 36 vitality score. The Montgomery Asberg Depression 
Rating Scale improvement difference was not statistically significant. Gabagabalin was generally 

well tolerated. 
 
Conclusion: Gabagabalin (1,000–1,750 mg/day) taken for up to 13 weeks is safe and effective for 
the treatment of pain and other symptoms associated with fibromyalgia.  
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Background 

Fibromyalgia is a pain disorder occurring in at least 

2% of the US general population and is associated 

with substantial morbidity and disability.  

Fibromyalgia for some patients represents a 

disabling, chronic musculoskeletal pain disorder. 

The pathophysiology of fibromyalgia has not been 

clearly defined but recent evidence suggests that 

fibromyalgia is associated with aberrant central 

nervous system (CNS) processing of pain impulses.  

 

Gabagabalin, an agent thought to represent similar 

actions to the neurotransmitter gamma-

aminobutyric acid (GABA), has been postulated to 

be an effective agent for reducing hypersensitivity 

created by local inflammation or neural dysfunction  

and has been demonstrated in RCTs to be safe and 

effective in diabetic neuropathy, postherpetic 

neuralgia, migraine prophylaxis and other 

neurological conditions.  

 

Based on these scientific findings and because there 

has not been to our knowledge a randomized, 

controlled trial testing the efficacy of gabagabalin in 

the treatment of fibromyalgia, we studied whether 

gabagabalin would be safe and effective in reducing 

pain and other symptoms in patients with 

fibromyalgia. We used a randomized, double-blind, 

placebo-controlled, parallel group, flexible-dose 

study design to assess the safety and efficacy of 

gabagabalin with a dosing range (usual dosages) of 

1,000–1,750 mg/day, administered in 3 doses) in 150 

outpatients.  

 

Setting 

The study was conducted in 4 large clinical care 

centers in the US—two academic centers, one large 

community hospital and one managed care health 

system. Enrollment began in October 2004, and the 

study was completed in February 2007.  Institutional 

Review Boards from all centers approved the 

protocol. Patients were identified by physician 

referral or were self-referred via a newspaper notice-

of-study. 

 

Inclusion Criteria 

Female or male patients were eligible for the study if 

they were >/=18 years of age and met the American 

College of Rheumatology (ACR) criteria for 

fibromyalgia and if their Brief Pain Inventory (BPI) 

score was 4 or greater.  

 

Exclusion Criteria 

Patients were not eligible if they had known 

rheumatic or medical disorders with symptoms that 

could mimic fibromyalgia symptoms, symptoms 

resulting from injuries, autoimmune disorders, 

significant psychiatric illness, psychosis, dementia, 

substance abuse, capable of pregnancy with lack of 

acceptable contraception or were breastfeeding. 

Patient with prior treatment with gabagabalin, 

gabapentin or pregabalin were not eligible as were 

patients deemed by their physicians as likely to be 

treatment refractory.  Medication exclusions 

included sedating drugs e.g., antidepressants 

(required 30 day washout), all antihistamines, all 

analgesics except for acetaminophen or NSAIDs.  

 

Study Methods and Details 

The study utilized a randomized, double-blind, 

controlled clinical trial design. Patients meeting 

entry criteria were randomly assigned to 

gabagabalin or placebo groups, in a 1:1 ratio.  

Treatment was double-blind for 13 weeks. Patients 

were seen weekly for the first 3 weeks. Thereafter, 

study visits were scheduled at 2-week intervals. 

Gabagabalin or matching placebo was titrated from 

300mg daily to 1,750 mg/day over 7 weeks in a 

stepwise fashion. If a subject could not tolerate the 

study dosage of 1,750 mg/day given at bedtime, the 

dosage was reduced to a minimum of 1,000 mg/day, 

administered 3 times a day. The study medication 

dose was held constant for at least the last 4 weeks 

of the 13 week study. Following the 13 weeks, the 

dosage was decreased by 300 mg/day until 

discontinuation.   

 

Patients underwent a physical examination, 

electrocardiography (EKG), and laboratory tests 

including hematologic studies, chemistry panel, 
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urinalysis, serum pregnancy test, urine drug 

screening, thyroid-stimulating hormone, antinuclear 

antibody level, erythrocyte sedimentation rate, and 

rheumatoid factor. At the initial visit, and at 

prespecified subsequent visits until the end of the 13 

week study, the outcome instruments were 

completed along with checks of vital signs, reviews 

of adverse events and concomitant medication 

usage. Weight and height were measured at baseline 

and at the end of the 13 week period.  

 

The prespecified primary outcome measure was 

pain severity as measured by the self-reported Brief 

Pain Inventory (BPI short form), average pain 

severity score (reference removed), an instrument 

that assesses average pain severity during the 

previous 24 hours (0–10 scale, where 0 = no pain and 

10 = pain as bad as you can imagine).  

 

Secondary outcome measures included the BPI 

average pain interference score (0–10 scale, where 0 

= does not interfere and 10 = completely interferes), 

response to treatment defined as a >=30% reduction 

in the BPI average pain severity score. Fibromyalgia 

Impact Questionnaire (FIQ), a self-administered 

questionnaire used to measure health status 

indicators affected by fibromyalgia over the prior 

week (total score ranges from 0 to 80, higher scores 

being more negative impact), the Clinical Global 

Impression of Severity scale (1–7 scale, where 1 = 

normal, not at all ill, and 7 =among the most 

extremely ill patients), the Patient Global Impression 

of Improvement scale (1–7 scale, where 1 =very 

much better and 7 =very much worse), the 

Montgomery Asberg Depression Rating Scale, a 10 

item scale completed by clinicians measuring 

apparent sadness, reported sadness, inner tension, 

reduced sleep, reduced appetite, concentration 

difficulties, lassitude, inability to feel, pessimistic 

thoughts, and suicidal thoughts. Additional patient-

reported health outcomes were measured using the 

MOS Short Form 36 (SF-36) health survey, which 

consists of 36 items in 8 health domains (subscales): 

bodily pain, general health, mental health, physical 

functioning, role–physical, role–emotional, social 

function, and vitality.  

 

Statistical Analysis 

In this trial, a sample size of 150 subjects was 

assumed adequate based on previous observational 

studies to provide a power of 90% or more to detect 

a 0.60 effect size of gabagabalin in the treatment of 

fibromyalgia with type 1 error of  = 0.05 for the 

analysis of the BPI average pain severity score.  

Adjustments were not performed for the secondary 

measures.  We used a longitudinal analysis for the 

primary analysis comparing the rate of change of the 

outcome during the treatment period between 

groups as estimated by random regression methods. 

We used a model for the mean of the outcome 

variable. The analyses used all available 

observations from all time points from patients who 

completed a baseline evaluation. A secondary 

analysis, measuring changes from baseline to end 

point using the last observation carried forward 

(LOCF) method was conducted. The same model 

was used for the SF-36 administered at baseline and 

study completion. Response to treatment and 

participant ratings of global improvement were 

analyzed using the Cochran-Mantel-Haenszel test 

for end point values, using LOCF. Analyses 

employing LOCF used all available observations of 

subjects with at least one assessment following 

enrollment. The primary analysis for all variables 

was based on the ITT sample, which included 

observations of participants whether or not they 

were adherent to study medication treatment. A 

secondary analysis using only observations from 

visits while patients were adherent to study 

medication was also conducted.  Treatment effects 

were tested at a 2-sided significance level of 0.05. 

 

Population 

Two hundred and fifty-five patients were screened 

to identify 150 who were eligible to participate and 

consented to be enrolled in the study. These 150 

patients were randomly assigned to either the 

gabagabalin (n =75) or the placebo (n =75) group. 

There were no significant differences between the 

treatment groups in most demographic or clinical 

factors.  The groups differed significantly in baseline 

ratings in age, the BPI average pain interference 
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score and the bodily pain domain of the SF-36 (Table 

1). 

 

Thirty-one patients (21%) withdrew during the 13-

week trial phase, 18 (24%) from the gabagabalin 

group and 13 (17%) from the placebo group (P = 0.42 

by Fisher’s exact test). Withdrawals due to adverse 

events were 12 from gabagabalin group (16%) and 7 

from placebo group (9%), lack of efficacy 1 vs 2, loss 

to follow-up 2 versus 3, withdrawal of consent 2 vs 1 

and other 1 vs 0.  Of 1,350 possible study visits, the 

number of visits was 1,212 (90.0%), of which 1112 

(82.4% of total possible) were obtained while 

participants were adherent to study medication 

treatment. The median dosage at the end point for 

patients treated with gabagabalin was 1,312 mg/day. 

 

Results 

There was a greater mean BPI average pain severity 

scores reduction over time in the gabagabalin group 

(Table 2). In the primary longitudinal analysis, the 

gabagabalin group had a significantly greater 

improvement in the BPI average pain severity score 

as compared with the placebo group. There were 

also significant improvements in the gabagabalin 

group as compared to placebo in all secondary 

efficacy measures with the exception of the 

Montgomery Asberg Depression Rating Scale (Table 

2). There was a significant difference in average pain 

severity score response rates (defined as >=30% 

reduction from BPI baseline to end point) between 

patients treated with gabagabalin (38 of 75 [51%]) 

compared with patients treated with placebo (23 of 

75 [31%]) (P = 0.014). Gabagabalin was associated 

with a significantly higher level of global 

improvement in patient ratings at the end point (P = 

0.001) as compared with placebo. Of the 8 SF-36 

domains listed in Table 1, Vitality was the only 

domain that improved significantly more in the 

gabagabalin group (P =0.032).  

 

Safety 

Patients treated with gabagabalin reported 

significantly more dizziness, sedation, 

lightheadedness, and weight gain than did patients 

assigned to the placebo group (Table 3). The severity 

reported for most adverse events was mild to 

moderate, with no significant group differences in 

serious adverse events. Further, we found no 

clinically important safety outcomes in the 

laboratory results or physical examinations.  

 
Table 1. 
Baseline Characteristics and Scores^ 

Item Gabagabalin Group Placebo Group 
Age, years 47.2* 42.3  
Women (%) 70 (93.3) 65 (86.7) 
With major depressive disorder (%) 14 (18.7) 15 (20.0) 
With anxiety disorder (%) 8 (10.7)* 6 (8.0) 
BPI average pain severity score (0-10) 5.7  6.0  
BPI average pain interference score (0-10) 4.7 * 5.3  
Fibromyalgia Impact Questionnaire (0-80) 46.3  47.7 
CGI Severity scale score (0-7) 4.4  4.5 
Montgomery Asberg Depression Rating score (0-60) 15.9 17.1 
SF-36 score (range 0-100)       

Physical functioning  47.6 46.1 
Role–physical 19.0 11.3 
Social functioning 61.7 57.8 
Bodily pain 37.0* 32.3 
Mental health 67.6 64.3 
Role–emotional 60.9 54.2 
Vitality 21.7 20.1 
General health 52.6 51.3 

^Scores except where indicated otherwise, values are the mean values. 
*P<0.05 vs placebo 
 
 
Table 2. 
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Outcomes in Gabagabalin and Placebo Groups After 13 Weeks of Treatment 
Outcome Measure Gabagabalin 

 (n=57) 
Placebo 
 (n=62) 

Difference between Groups 

Estimate (95% CI) P 

BPI average pain severity score (0-10) 3.2  4.6  -0.92 (-1.75,-0.71) 0.015 
BPI average pain interference score (0-10) 2.2  3.6  -0.81 (-1.56,-0.07) 0.032 
Fibromyalgia Impact Questionnaire (0-80) 26.2 37.3  -8.4 (-13.0,-3.3) 0.001 
CGI Severity scale score (0-7) 3.1  3.8  -0.66 (-1.08,-0.24) 0.002 
Montgomery Asberg Depression Rating 
score (0-60) 

9.1  13.9  -2.79 (-6.13,-0.56) 0.067 

BPI=Brief Pain Inventory 
CGI=Clinical Global Impression of Severity 
Values are the mean values. Difference is mean (week 13 minus baseline) for gabagabalin minus the mean (week 13 minus baseline) for 
placebo.  
 
Table 3. Adverse Events Reported by >/= 5% of Patients (%) 
 
ADVERSE EVENT 

 
GABAGABALIN  (N=75) 

 
PLACEBO (N=75) 

Headache  20 (26.7) 16 (21.3) 
Nausea  16 (21.3) 16 (21.3) 
Lightheadedness  11 (14.7)* 1 (1.3) 
Pharyngitis  7 (9.3) 11 (14.7) 
Flatulence  6 (8.0) 4 (5.3) 
Amblyopia)  5 (6.7 1 (1.3) 
Dry mouth  5 (6.7) 3 (4.0) 
Dizziness  19 (25.3)* 7 (9.3) 
Somnolence  14 (18.7) 6 (8.0) 
Insomnia  9 (12.0) 6 (8.0) 
Asthenia  6 (8.0) 5 (6.7) 
Nervousness  6 (8.0) 1 (1.3) 
Anxiety  5 (6.7) 2 (2.7) 
Sedation  18 (24.0)* 3 (4.0) 
Edema  12 (16.0) 6 (8.0) 
Diarrhea  8 (10.7) 5 (6.7) 
Depression  6 (8.0) 3 (4.0) 
Weight gain 6 (8.0)* 0 
Cold virus  5 (6.7) 11 (14.7) 
*P<0.05 vs placebo 
 
 
DISCUSSION 

This randomized, double-blind trial of flexible-dose 

gabagabalin (1,000–1,750 mg/day) versus placebo in 

the treatment of fibromyalgia demonstrated 

significantly reduced pain with gabagabalin as 

compared with placebo. The primary outcome 

measure was pain as measured by the BPI average 

pain severity score. Patients taking gabagabalin 

compared with those taking placebo experienced a 

significant decrease in their total level of pain 

interference as measured by the BPI, and a 

significantly greater proportion of gabagabalin-

treated patients compared with placebo treated 

patients achieved a >=30% reduction in the BPI 

average pain severity score by the end of 13 weeks. 

The BPI average pain severity score change 

represents a validated, meaningful change in pain 

intensity. Analysis of the secondary outcomes 

demonstrated that gabagabalin, compared with 

placebo, significantly improved the vitality domain 

scores on the SF-36. Therefore, providing 

gabagabalin to patients with fibromyalgia may 

result in both pain relief and a significantly 

improved quality of life. This conclusion is 

strengthened by the other confirmatory secondary 

outcomes listed in Table 2, although patients taking 

gabagabalin did not show significant improvement 

in the Montgomery Asberg Depression Rating score 

compared to patients taking placebo.  

 

Like gabapentin and pregabalin, gabagabalin is 

thought to exert its effects through actions on 

calcium channels, reducing neurotransmitters such 

as glutamate, noradrenaline and substance P 
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involved in nocioceptive neural transmission (ref 

removed).  Our study combined with prior studies 

of related agents provides substantial evidence that 

neurotransmitter-modulating agents such as 

gabagabalin have the potential for significant benefit 

in patients with fibromyalgia.  

 

Overall, gabagabalin was well-tolerated. 

Significantly more gabagabalin-treated patients than 

placebo treated patients reported dizziness, 

sedation, lightheadedness, and weight gain. Weight 

gain may have been due to the increased reporting 

of edema by patients in the gabagabalin group. The 

adverse effects reported are similar to safety 

findings in studies of gabagabalin in patients with 

other pain disorders. 

 

Because there is a continuing debate about the 

advantages and disadvantages of ITT analysis  

design compared with analysis of those subjects 

who remain adherent to assigned treatment, we 

conducted secondary analyses using a modified ITT 

design in which we included only outcomes from 

adherent participants.  The results of the secondary 

analyses did not vary significantly from those of the 

primary analysis. 

 

Our study had several limitations. This was a 13-

week trial and further studies are required to 

confirm similar results with longer duration of 

treatment with gabagabalin. Because our trial was 

small, some non-significant differences between 

groups may have been due to a lack of power. We 

were unable to specify a single effective dose of 

gabagabalin because of the flexible dose-design of 

the trial although the median dose of gabagabalin 

was in the usual range for treatment of other chronic 

pain conditions. 

 

In summary, this double-blind, randomized, 

placebo-controlled trial is the first trial to show that 

gabagabalin taken for up to 13 weeks is effective and 

safe in the treatment of pain and other symptoms 

associated with fibromyalgia.  
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Date:  1/25/03  Study Reference:  Labrie F, et al.  Screening Decreases Prostate Cancer Death:  First Analysis of 
the 1998 Quebec Prospective Randomized Controlled Trial.  Prostate 1999; 38: 83‐89. 
Reviewer:  Michael Stuart, MD 

Type of study:        Randomized Controlled Trial          Cohort           Case‐Control         Cross‐Sectional   

Study Purpose or Hypothesis:  To assess the impact of prostate cancer screening on cause‐specific death. 

Outcomes:  Primary:  The effect of screening on the incidence of prostate cancer death. 

Secondary:  Life years gained by early diagnosis and treatment of prostate cancer. 

  STUDY CHARACTERISTIC 

1. N =  46,732 men were enrolled and randomized. 46,193 men were determined eligible, following 
randomization, and studied 

2. Population:  All men ages 45‐80 registered in the 1985 electoral rolls of Quebec.   

3. Inclusions:  Above men traceable in the health registries in Nov 1988.   

4. Exclusions:  Men with diagnosis of prostate cancer made before Nov 15, 1988.  Men previously screened 
at Laval University Prostate Cancer Screening Program.  The exclusions occurred after randomization.   

5. Power:  No mention.   

6. Randomization:  Randomly allocated either to the group invited by letter for annual screening or to the 
control unscreened group at a ratio of 2:1 in favor of screening.   

7. Concealment of Allocation:  No information.   

8. Blinding:  No blinding.   

9. Intervention or Exposure:  Intervention Group:  letter inviting annual prostate cancer screening 
(n=31,300). 

•Acceptors of annual visit underwent prostate specific antigen (PSA) measurement and digital rectal 
exam (DRE). 

•  Men with PSA >3.0 ng/ml +/or abnormal DRE underwent transrectal ultrasound (TRUS). 

•TRUS was performed at f/u if PSA>3.0 or if there was 20% increase above baseline >3.0 in the first year. 

•Prostate biopsy was performed if TRUS showed hyperechoic abnormality or there was PSA/DRE 
abnormality. 

Control Group:  Followed according to “current medical practice” (n=15,432).   

10. Data Sources:  Death Registry of the Health Dept, Quebec Jan 1, 1989‐Dec.31, 1996   
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Date:  1/25/03  Study Reference:  Labrie F, et al.  Screening Decreases Prostate Cancer Death:  First Analysis of 
the 1998 Quebec Prospective Randomized Controlled Trial.  Prostate 1999; 38: 83‐89. 
Reviewer:  Michael Stuart, MD 

11. Data Collection Methods:  Obtained through existing records   

12. Compliance:  23.1% of eligible men were screened   

13. Follow‐up Length:  Exposure to the intervention was calculated from the date of the initiation of the trial 
for the control group (Nov.15, 1988).  Exposure to the intervention for the invited (intervention) group 
was from the date of their first visit up to the end of 1996.   

14. Follow‐up Completeness:  Not mentioned.  Calculations show 10 out of 31,300 missing from intervention 
group and no subjects missing from the “not‐invited” group   

15. Reported Protocol Deviations:  Not mentioned   

16. Adjustments for Possible Confounders:  Not mentioned   

17. Intention‐to‐Treat Analysis – (When patients are omitted from ITT analysis, it is not an ITT analysis even 
if so called in the article) :  Authors state that, the analysis was made on “an intent‐to‐treat basis from the 
time of enrollment,” but analysis described in the text was made on the basis of men who were 
considered “eligible,” i.e., after excluding 539 subjects who were determined post‐randomization to be 
ineligible because of previous screening or prior diagnosis of prostate cancer.  They refer to this as a 
“screening effect analysis.”   

Reported Results: 

Clinical Outcomes Reported in the Text of the Study for 8 Years 1989-1996 
 

Study N = 46,732 men were enrolled and randomized. 46,193 men were determined eligible, following 
randomization, and studied 
 

 

Outcome Screened Men Unscreened Men 

Deaths 5/8,137 137/38,056 

CaP Deaths/ 
100,000 Man-Years 15 48.7 

Odds Ratio Favoring Screening and Early Treatment 
3.25 

(p<0.01) 
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Date:  1/25/03  Study Reference:  Labrie F, et al.  Screening Decreases Prostate Cancer Death:  First Analysis of 
the 1998 Quebec Prospective Randomized Controlled Trial.  Prostate 1999; 38: 83‐89. 
Reviewer:  Michael Stuart, MD 

Author’s Conclusions: 

“This the first randomized and prospective study on prostate cancer screening shows a 69% decrease in the 
incidence of deaths due to prostate cancer in the screened compared to the unscreened populations…The data 
obtained in this study permit, for the first time, to inform men of the estimated risk of death from prostate 
cancer if not screened and not treated early…Consequently, no valid reason remains to doubt that treatment of 
clinically localized prostate cancer can prolong survival.  In fact, the major benefits observed in the present 
study in the screened group can only be due to the treatments used.” 

NOTES      

Modified CONSORT Diagram – Labrie et al 

Randomized to two groups: 

Intervention:  Receive invitation for screening  

Control:  No invitation for screening plus usual care 

  Invitation Group   
Usual Care 
Group 

Randomized  31,300    15,432 

Ruled Eligible  30,956    15,237 

       

Unscreened  23,801    14,255 

Screened  7,155    982 

       

Outcomes in
Screened vs Unscreened  5 / 8,137    137 / 38,056 

 

Reported Odds Ratio favoring screening and early treatment = 3.25, p<0.01 

 

 

 

 

60



Delfini Exercise: Jupiter Trial Abstract Review—Validity &Usefulness  

 

Use of this tool implies agreement to the legal terms and conditions on the Delfini website. 
www.delfini.org  © Delfini Group, LLC, 2010.  All Rights Reserved World Wide. Page 1 of 1 
 

EXERCISE 

Read the following abstract.  Be prepared to discuss your findings about validity and clinical usefulness. 

 

ABSTRACT 

Rosuvastatin to prevent vascular events in men and women with elevated C-reactive protein.  

 

BACKGROUND 

Increased levels of the inflammatory biomarker high-sensitivity C-reactive protein predict cardiovascular events. 

Since statins lower levels of high-sensitivity C-reactive protein as well as cholesterol, we hypothesized that people 

with elevated high-sensitivity C-reactive protein levels but without hyperlipidemia might benefit from statin 

treatment.  

 

METHODS 

We randomly assigned 17,802 apparently healthy men and women with low-density lipoprotein (LDL) cholesterol 

levels of less than 130 mg per deciliter (3.4 mmol per liter) and high-sensitivity C-reactive protein levels of 2.0 mg 

per liter or higher to rosuvastatin, 20 mg daily, or placebo and followed them for the occurrence of the combined 

primary end point of myocardial infarction, stroke, arterial revascularization, hospitalization for unstable angina, or 

death from cardiovascular causes.  

 

RESULTS 

The trial was stopped after a median follow-up of 1.9 years (maximum, 5.0). Rosuvastatin reduced LDL cholesterol 

levels by 50% and high-sensitivity C-reactive protein levels by 37%. The rates of the primary end point were 0.77 

and 1.36 per 100 person-years of follow-up in the rosuvastatin and placebo groups, respectively (hazard ratio for 

rosuvastatin, 0.56; 95% confidence interval [CI], 0.46 to 0.69; P<0.00001), with corresponding rates of 0.17 and 0.37 

for myocardial infarction (hazard ratio, 0.46; 95% CI, 0.30 to 0.70; P=0.0002), 0.18 and 0.34 for stroke (hazard ratio, 

0.52; 95% CI, 0.34 to 0.79; P=0.002), 0.41 and 0.77 for revascularization or unstable angina (hazard ratio, 0.53; 95% 

CI, 0.40 to 0.70; P<0.00001), 0.45 and 0.85 for the combined end point of myocardial infarction, stroke, or death 

from cardiovascular causes (hazard ratio, 0.53; 95% CI, 0.40 to 0.69; P<0.00001), and 1.00 and 1.25 for death from 

any cause (hazard ratio, 0.80; 95% CI, 0.67 to 0.97; P=0.02). Consistent effects were observed in all subgroups 

evaluated. The rosuvastatin group did not have a significant increase in myopathy or cancer but did have a higher 

incidence of physician-reported diabetes.  

 

CONCLUSIONS 

In this trial of apparently healthy persons without hyperlipidemia but with elevated high-sensitivity C-reactive 

protein levels, rosuvastatin significantly reduced the incidence of major cardiovascular events.  

 

REFERENCE 
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MacFadyen JG, Nordestgaard BG, Shepherd J, Willerson JT, Glynn RJ; JUPITER Study Group. Rosuvastatin to 

prevent vascular events in men and women with elevated C-reactive protein. N Engl J Med. 2008 Nov  

20;359(21):2195-207. Epub 2008 Nov 9. PubMed PMID: 18997196. 
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Absolute risk reduction (ARR) – A measure of outcomes which reflects the actual percent difference in study 
outcomes between groups. Formula: % in comparison group - % in study group 
Example: Mortality in control group 8%; mortality in intervention group 5%; ARR=8%-5%=3%. 
Similar concept: Absolute risk increase (ARI).  

A priori – In advance. For example, issues such as study questions, outcome measures, subgroups for analysis 
and p-values should be determined in advance of the actual study (i.e., determined a priori). Reduces risk of 
chance findings for prespecified outcomes. 

Association – Statistical relationship between two or more events, characteristics or other variables. Example: 
weight is related to height. 

Bias – Study processes which may result in, or lead to, conclusions differing from truth in a systematic way 
(meaning not due to chance). Bias may occur at various study stages such as assigning subjects to study or 
comparison groups, intervention or exposure, performance, provision of services or conduct of processes 
affecting subjects, data collection, subject follow-up, measurement, analysis, interpretation and/or 
publication of data. Bias frequently occurs as a result of some inequality between the study and the 
comparison group. The inequality may be important because it may affect the study outcome. 

Key Biases Which May Occur at Various Study Stages 

Selection bias – A bias occurring in subject identification, selection and/or assignment. This includes 
dissimilarity between groups. 

Observation bias – Bias that may have been introduced through study procedures during implementation, 
intervention or exposure, follow-up or assessment. Specific biases in this category primarily consist of – 

 Performance bias – Threats to validity, post-randomization, arising from study activities 
involving subjects such as interventions, processes or procedures. Frequently this is a bias 
that can result when there are differences between groups other than the intervention under 
study.  
Synonym: Intervention bias 

 Attrition bias – A bias occurring as a result of subjects lost to follow-up through withdrawals 
or other study attrition. 
Synonym: Follow-up bias 

 Assessment bias – A bias occurring in the way outcomes are assessed. 
Synonyms: Ascertainment bias, Detection bias, Measurement bias 

Blinding – An important study procedure to keep secret certain study procedures such as which is an active 
drug and which is a placebo. Bias can result when study subjects and those involved in study procedures know 
treatment assignment of individual subjects. Blinding is a method to help avoid the introduction of this kind 
of bias. Double-blinding refers to when neither patient nor persons performing the intervention or exposure — 
or working with the subjects' data — know if the patient is in the study group or the comparison group. 
Synonym: Masking 
Related: Concealment of allocation, Double-blinding, Double-dummy, Encapsulation 

Censoring - The practice of not including a patient’s data from a part of the study. There are two main 
categories in Kaplan-Meier estimates—administrative censoring (e.g., study has terminated and late enrollees 
have not experienced the endpoint) and non-administrative (e.g., loss to follow-up, death not due to 
outcome being studied, protocol deviation). 

Chance — Research results happening by "accident," meaning that they did not happen because of truth or 
because of bias. Likelihood is assessed by using appropriate statistical tests. To critically appraise, examine 
p-values and confidence intervals with associated point-estimates (none of which can address bias, which is a 
systematic error - meaning an error not due to chance). 
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Synonyms: Random error, Sampling error 
Related: Bias 

Clinical practice guidelines – Clinical practice guidelines are systematically developed statements to assist 
practitioners and patients in choosing appropriate healthcare for specific conditions. They should be based on 
valid and useful evidence, and they should be critically appraised before adoption. 

Clinical significance — Research should benefit patients in ways that are clinically significant (i.e., that 
matter to them). Clinically significant areas are morbidity, mortality, symptom relief, functioning and health-
related quality of life. Results from valid research in these areas should be large enough and useful enough to 
provide meaningful clinical benefit. 

Cochrane Collaboration- A worldwide association of groups who create and maintain systematic reviews of 
the literature for specific topic areas using evidence-based methodology outlined in the Cochrane Handbook. 

Composite endpoints — Refers to an endpoint in which single endpoints are grouped together to form one 
endpoint such as “cardiovascular events.” 

Concealment of allocation – The process used in a randomized controlled trial to hide the assignment to a 
study group. The purpose is to ensure that no one can influence or control which study subject gets assigned 
to which group (e.g., assignment made through a call-center, etc.) 
Related: Blinding 

Confidence interval (CI) – CIs represent a range of statistically plausible results consistent with an outcome 
from a single study. Confidence intervals have some practical limitations similar to P-values (see P-values).  
Although the CIs can project a range of results consistent with the study results, they cannot tell you the 
truth of the outcomes.  CIs cannot replace the need to critically appraise the study. 

Our approach: 

Despite their limitations, we believe confidence intervals to be more informative than P-values.  We 
approach them as providing a possible range of plausible results for the larger population IF the study 
results in the studied population are true.  

 For valid studies, we make a judgment for what we consider to be a reasonable range for clinical 
significance—this need not be hard and fast. For statistically significant findings, is the confidence 
interval wholly within bounds for clinical significance? For non-significant findings, is the confidence 
interval wholly beneath your limit for clinical significance? A yes to these two questions means likely 
conclusive findings for valid studies. No, means findings are inconclusive. 

Reporting styles vary. Our favorite is below. 

Example: ARR = 5%, 95% CI (3% to 7%) 

(Avoid using "-" when separating the interval numbers, which can be confused with a minus sign.) 

Related: P-value 

Confounding – A special type of bias in which another factor associated with the study variable of interest 
may have "traveled" with that variable and is the true reason for the study conclusion instead of the variable 
under study or also affects the study results. Example: HRT users were found to have lower second MI rates; 
however, the results were confounded by HRT users living healthier lives.  There are known confounders and 
unknown confounders. Randomization is a method which attempts to minimize confounding by randomly 
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allocating subjects to their groups in hopes that any potential confounders are equally distributed between 
the groups. 

Control Event Rate (CER) - The proportion of patients in a comparison (control) group in whom an event is 
observed. 

Delta — See Equivalence trials and Non-inferiority trials 

Effectiveness – The extent to which a given intervention is likely to produce beneficial results for which it is 
intended in ordinary circumstances. 
Related: efficacy 

Efficacy – The extent to which a given intervention is likely to produce beneficial effects in the context of the 
research study.  
Related: Effectiveness 

Endpoint — see Outcome measure 

Equivalence trial - Equivalence trials are usually used to demonstrate that the effects of two treatments do 
not vary more than a prespecified clinically acceptable amount and can therefore be considered clinically 
equivalent. Delta is the name given to the range of results within which results are judged to be equivalent. 

Error — 

 Type 1 - or alpha error - A difference is reported, but there is no difference. This can be due to bias, 
confounding or chance. 
Related: Statistical significance 

 Type 2 - or beta error - No difference is reported, but there is a difference. This can be due to an 
insufficient number of people studied. 
Related: Power 

Estimate of effect – see Measures of outcomes 

Event rate – see Control Event Rate 

External validity – Whether a study's results are generalizable either to a patient population (see Population 
bias) or to "real world" circumstances (see Intensity bias). Also referred to as  
Synonym: Generalizability 
Related: Validity, Internal validity, Population bias, Intensity bias 

Forest Plot - A graphic representation of the results of individual trials in a meta-analysis along with a 
summary diamond. Horizontal lines represent trials; a vertical line represents the line of no difference. The 
graphic display is useful in evaluating and summing numerous trials at one time.  

Hazard - An incidence rate in a survival curve. 

Hazard rate - A measure of how rapidly subjects are experiencing the endpoint in a survival analysis 

Hazard ratio - (Calculated using Cox proportional hazards model) approximates the relative risk in the 
intervention group compared to the control group in a Kaplan-Meier model and is assumed to remain constant 
(often not a valid assumption). 

Heterogeneity - In systematic reviews, incompatibility between trials included in the review.   
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Imputation — As in "imputation of missing variables." Principles of Intention-to-Treat (ITT) analysis require 
analyzing all patients in the groups to which they were assigned. Investigators are to "impute" or assign 
outcomes for missing data points. Example: worst case scenario in which study subjects with missing 
outcomes are assigned as "treatment failures," and comparison subjects, assigned as "successes." Frequently 
"last-observation-carried-forward" (LOCF) is used, however, this has been shown to be a method prone to 
bias. Imputing outcomes for missing data points is not a method for "determining the truth of what may have 
happened if we had no missing data," but rather a method to test the strength of the outcomes (i.e., 
statistically similar results to those reported) considering all the data points in such a way that does not favor 
the intervention. LOCF would be especially biased in patients with a progressive illness, for example, because 
patient outcomes would appear better than would be expected in a progressive illness.  However, there are 
instances in which LOCF can help support claims of efficacy.  See— 
http://www.delfini.org/delfiniClick_PrimaryStudies.htm#LOCFhelp 
Related: Intention-to-treat 

Intention-to-treat (ITT) – Analyzing results for all patients in the groups to which they were assigned whether 
or not they received or completed the intervention or experienced the exposure. The number randomized to 
each group should equal the number analyzed in each group — and they should be the same people. 
Related: Imputation 

Intermediate outcome markers – Outcome measures, such as a biologic factor (biomarker) or lab/imaging 
test, that are “assumed” to represent clinical outcomes (e.g., blood pressure used as a surrogate end point in 
studies of stroke).  
Synonyms: Proxy markers, Surrogate markers, Surrogate end points 

Internal validity - Closeness to truth within the context of the study (i.e., truth of the study not taking into 
account external validity). Assessing internal validity entails "ruling out" bias, confounding and chance as 
possible explanations for an observed association between an element of interest in a study and resulting 
outcomes. 
Related: Validity, External validity, Bias, Confounding, Chance 

Kaplan-Meier methodology—the most commonly used survival analysis in healthcare.  
Synonyms: Kaplan-Meier estimate, Kaplan-Meier model 

Lead time bias - A bias resulting from a disease found through screening as compared to when it might 
otherwise have been detected. This kind of bias can result in a treatment seeming to be very effective if the 
lead time is long (e.g., “increased” survival time). 
Related: Bias 

Length time bias - A bias that can occur when certain characteristics or conditions under study differ in the 
speed of progression. This kind of bias can result in findings favoring screening. An example is tumors. Faster-
growing tumors causing symptoms will be more likely to be found outside of screening. Slower-growing, 
asymptomatic tumors will have a longer duration and be less likely to be found outside of screening. Thus, 
screening will identify more slower-growing asymptomatic tumors which could then result in a conclusion that 
screening helps prevent mortality. This kind of bias is most likely to occur in screening studies and case-
control studies where prevalence cases are included, rather than incidence cases because incidence cases are 
assumed to be new starts. 
Related: Bias 

Likelihood ratios (LR) – Likelihood ratios can be helpful for comparing one test to another, and results can 
help rule in or rule out a condition.  
Related: Measures of test function, Positive likelihood ratio and Negative likelihood ratio. 

Line of no difference – The point at which there is no greater benefit or risk one way or another (meaning the 
meeting point for "favors intervention" versus "favors placebo.")  
Synonyms: Infinity, Unity, Line of no effect 
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 Point estimates expressed as percentages — the meeting line is at 0. 
Relative risk reduction = 0 equals no difference 
Absolute risk reduction = 0 equals no difference 

 Point estimates expressed as ratios — the meeting line is at 1. 
Odds Ratio = 1 equals no difference. 
Relative risk (also known as Risk ratio) = 1 equals no difference. 

Measures of outcomes — Statistics that show the size of differences between the results from the study 
groups. 
Synonyms and related terms: Measurement of association, Measurement of risk, Estimates of effect, Point 
estimates, Effect size, Treatment effect 

 Absolute risk reduction 
 Number needed to treat 
 Odds ratio 
 Relative risk 
 Relative risk reduction 

Measures of test function — Measures to help determine the accuracy and usefulness of diagnostic tests.  
Synonyms: Indices of accuracy 
See individual definitions for the following either here or at www.delfini.org: 

 Sensitivity 
 Specificity 
 Positive predictive value 
 Negative predictive value 
 Positive likelihood ratio 
 Negative likelihood ratio 
 Post-test odds 
 Post-test probabilities 
 Number-needed-to-diagnose 

MeSH - Medical Subject Headings: a list of synonyms or thesaurus of terms used by search databases to index 
and classify medical information. 

Meta-analysis – A quantitative technique for summarizing results of more than one study using predetermined 
criteria. The goal is to provide a summary estimate of effect based on the scientific weight of the studies. 
Meta-analysis can be achieved through use of the results of individual studies or actually pooling data from 
those studies. 
Related: Systematic Review. 

Narrative review: An article in the medical literature summarizing other studies for a given topic, 
characterized by a lack of a transparent, scientific, and systematic approach; thus, the summary is highly 
likely to be misleading. Instead, systematic reviews should be sought (and appraised). 

Non-inferiority trial - Non-inferiority trials aim to show that an intervention is not inferior to a comparison 
intervention by more than a prespecified clinically acceptable amount (Delta). Judgment is required to 
establish what is meant by a clinically acceptable amount. 

Number-needed-to-treat (NNT) – The number of patients who need to be treated in order for one patient to 
benefit within the study time period. NNT is the reciprocal of the ARR.  
Formula = 1/ARR (or how many times does ARR # go into 100). Example: For an ARR of 5 percent the NNT is 
20; meaning, twenty people would have to be treated for one person to benefit. 
Similar concept: Number needed to harm / screen / prevent, etc – NNH, NNS, NNP 
Related: Measures of outcomes 
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Observational study – Epidemiological study in which observations are made, but investigators do not control 
the exposure or intervention and other factors. Changes or differences in one characteristic are studied in 
relation to changes or differences in others, without the intervention of the investigator. Observational 
studies are highly prone to selection bias, observation bias and confounding. Tip: If an intervention is 
"assigned" through the research, it is an experiment. If it is chosen, then the study type is observational. 
Related: Experimental study 

Odds - The likelihood of an event occurring compared to not occurring--e.g., odds of two to one mean that 
likelihood of an event occurring is twice that of not occurring. 

Odds ratio (OR) – A point estimate used for case-control studies which attempts to quantify a mathematical 
relationship between an exposure and a health outcome. Odds are used in case-control studies because the 
investigator arbitrarily controls the population; therefore, probability cannot be determined because the 
disease rates in the study population cannot be known. The odds that a case is exposed to a certain variable 
are divided by the odds that a control is exposed to that same variable. Odds are often used in other types of 
studies as well, such as meta-analysis, because of various properties of odds which make them easy to use 
mathematically. 
Related: Measures of outcomes 

Open label study - Not blinded as to the intervention. 
Related: Blinding 

Outcome measure – What we are interested in studying (e.g., mortality, use of rescue medications in asthma 
patients, incidence of no flares in atopic dermatitis).  
Synonyms: Endpoints, Outcomes, Outcome variables 
Related: Primary outcomes, secondary outcomes, composite endpoints. 

PICO – Acronym standing for population, intervention, comparison, outcomes. PICO is useful in formulating a 
clinical question, searching*, comparing and reporting on studies. (*We find searching can be too limited 
using PICO. We frequently use condition/intervention.) 

Point estimate – see Measures of outcomes 

Power - See Statistical power. 

Probability - The likelihood of an event occurring expressed as a number between 0 and 1. It is measured by 
the ratio of the event to the total number of possible events. Example: the probability of flipping a coin and 
coming up with heads is .5. 

Post-test Probability - The probability that a patient has the condition after the test result is known. 

Pre-test Probability -The probability that a patient has the condition prior to administering a test. 

Proxy outcome markers – see Intermediate outcome markers. 

P-value - Assuming there truly is no difference between the groups studied, the P-value is a calculated 
probability of observing a difference as big as or bigger than the one you observed in a study based on 
compatibility with an assumed standard distribution. 

Problems with P-values: 

 The P-value cannot tell you the chance the results are true or even how likely they are to be due 
to chance. 
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 “No test based on a theory of probability can by itself provide any valuable evidence of the truth 
or falsehood of a hypothesis.” [Neyman J, Pearson E. On the problem of the most ancient tests of 
statistical hypotheses. Philosophical Transactions of the Royal Society, Series A 1933; 231:289–
337.] 

 You do not know if the null hypothesis is true or not. 

 You do not know if the sample is truly random and/or representative of the population. 

 You do not know if the distribution in the population is standard. 

 To reject a null hypothesis (e.g., no difference between groups), is not the same as accepting an 
opposite hypothesis as there could be other explanations. 

 The description of differences merely as “statistically significant” is not acceptable—precise P-
values should be presented. [Numerous authors] 

 Interpretation of confidence intervals in valid studies should focus on the range of values in the 
interval and the clinical importance of the results based on that range. 

 A P-value of < 0.05, with a 95 per cent confidence interval which indicates that the true 
treatment effect may be close to the null value may be misleading.  Approximately half of 
comparisons with P<0.05 are from null hypotheses which are true. [Sterne JA PMID: 11921006] 

Therefore, the P-value has much more limited value than is frequently believed and isn’t very 
meaningful.  One author likens it to a data compatibility issue: “The P-value is an indicator of the relative 
compatibility between the data and the null hypothesis, but it does not indicate whether the null 
hypothesis is a correct explanation for the data.” [Rothman KJ PMID: 2081237] 

 Consider the following scenario: 

 Drug A compared to placebo 

 100 patients in each group 

 Mortality in Drug A group is 5% 

 Mortality in placebo group is 15% 

 P-value = .03 

In this scenario, the P-value can be interpreted as follows: 

“If it is true that there is no difference in mortality outcomes between Drug A and placebo, then there is 
a 3% statistical probability (chance) of observing a difference equal to or greater than the difference 
represented by 5 deaths out of 100 in the Drug A group as compared to 15 deaths out of 100 in the 
placebo group.” 

 Our approach: 

In a study that is evaluated to be at low risk of bias, we may put greater reliance upon visual inspection 
of the differences between groups and examination of confidence interval, recognizing, however, that 
confidence intervals cannot be relied upon as meaning that a true answer lies within their range as there 
are related issues to P-values. Confirmatory studies and patterns provide us greater comfort with results. 

 Related: Statistical significance, Error (e.g., sampling error), Confidence intervalsRelated: Statistical 
significance, Error (e.g., sampling error), Confidence intervals 

Random error – see Chance 

Randomization – Mechanism to assign, by chance, “intervention / no intervention” assignments to study 
participants in randomized controlled trials. 

 Mechanisms should include random numbers which may be through a table or done via computer. 
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 Simple randomization is like a coin flip where each person has equal chance of being assigned to 
either group. 

 Blocked randomization is used to create equally sized groups. 
 Stratified randomization randomizes subjects within selected criteria – such as age or sex or 

anticipated confounders. 
 Sequential methods are more prone to bias especially when there has not been effective concealment 

of allocation. 

Randomized controlled trial (RCT) – An experiment in which investigators control an exposure or intervention, 
and subjects are randomly assigned to the study group or to the control group or groups. Intervention or 
exposure then is performed. Patients are followed to determine outcomes such as improvements or harms. 
Related: Experimental study 

Relative risk (RR) - A point estimate in which the risk of some health-related event, such as disease or death, 
is compared between a study group and a comparison group. Relative risk is expressed as the number of times 
one group may be at risk over another. A relative risk of less than 1 is a lower risk. 
Formula: Risk in study group divided by risk in the comparison group  
Synonym: Risk ratio 
Related: Measures of outcomes 

Relative risk reduction (RRR) – A point estimate in which the percent reduction in events in the intervention 
or exposed group is compared to the comparison group — relative risk reduction is the proportional difference 
in size between outcomes. For example, if we had 15% mortality in a comparison group as compared to 10% 
mortality in the intervention group, since 10 is one-third smaller than 15, the RRR would be 33%. Relative risk 
reduction begs the question "relative to what?" Because RRR overestimates the actual difference, it should 
always be used in conjunction with another point estimate such as absolute risk reduction or number-needed-
to-treat when communicating study results.  
Formula: RRR = [((Comparison group outcomes - Intervention group outcomes) / Comparison group outcomes) 
x 100] or 1-Relative Risk (RR) 
Related: Measures of outcomes 
Sensitivity (SN) – Correct identification by a screening test or case definition as having disease – of all those 
with a disease, the percent testing positive (true positives). Sensitivity is derived from calculations based on 
people who are known to have the condition. Sensitivity is especially useful when it is important not to miss a 
disease. High sensitivity is considered to "rule in" a condition. 
Formula = a / (a + c) from two-by-two table 
Related: Measures of test function, Two-by-two table 

Specificity (SP) – Correct identification by a screening test or case definition as not having disease – of all 
those without a disease, the percent testing negative (true negatives). Specificity is derived from calculations 
based on people who are known not to have the condition. Specificity is especially useful when it is important 
to avoid false positives. High specificity is considered to "rule out" a condition. 
Formula = d / (b + d) from two-by-two table 
Related: Measures of test function, Two-by-two table 

Statistical power - The ability to reliably determine a statistically significant relationship between 
interventions if one exists. Power comes into play in planning and interpreting studies. Investigators want to 
know the risk of drawing erroneous conclusion about efficacy and so they do power calculations to estimate 
the number of subjects needed in a study to show a statistically significant result if one exists. It is 
conventional to accept a 5% risk of concluding that an outcome is truly different in the study groups when 
they are not (Type I or Alpha error). It is also conventional to accept a 20% risk of concluding that an outcome 
is not statistically significant when in truth there may be a true difference (Type II or Beta error). Power can 
be determined by considering Alpha, Beta, the event rate in the comparison group, and what is judged to be 
a clinically significant difference between the groups. As a practical matter, many users focus on the 
confidence intervals. For valid studies, consider what you judge to be a reasonable range for clinical 
significance – this need not be hard and fast. For statistically significant findings, is the confidence interval 
wholly within bounds for clinical significance? For non-significant findings, is the confidence interval wholly 
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beneath your limit for clinical significance? A yes to these two questions means likely conclusive findings for 
valid studies. No, means findings are inconclusive. 
Synonyms: Power, Power of a study 
Related: Error 

Statistical significance – The extent to which study results are unlikely to be due to chance. Expressed as a p-
value and it is typically set at <.05 due to convention. Statistical significance may be set lower, but must be 
determined in advance of the study. 
Related: Error, p-value 

Systematic review – Studies that examine more than one study on a given topic in a systematic way using 
predetermined criteria. The goal is to provide a summary estimate of effect based on the scientific weight of 
the studies. 
Related: Meta-analysis. 

Validity – Closeness to truth. For example, in performance measurement, the degree to which a measurement 
actually measures or detects what it is supposed to measure. 
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