Chapter 7

- Clinical trial:  The direct comparison of two or more treatment modalities in human groups.  This is the “gold standard” (if it is randomized) for assessing the usefulness of a treatment. 

- End Point:  The parameter that is measured that will provide the answer to the most important question of the clinical trial.

- Type I Error (False Positive):  A study finds a difference between two treatments when there actually is no difference.

- Type II Error (False Negative):  The study fails to find a difference between the treatments when one actually does exist.

- Alpha Level:  The likelihood that the observed difference between groups is not a true difference, but is instead due to chance (likelihood of Type I Error).  Commonly set at 0.05.

- Beta Level:  The likelihood that the study did not find a difference when there actually is one (likelihood of a Type II Error).  Commonly set at 0.20.

- Statistical Power:  The ability of a study to detect a true difference between groups.  Power = 1 - Power is commonly set at 80%.

- Randomization:  The determination of assignment to treatment group is based on probability alone, and not influenced by the preference of the physician or the patient.  Randomized groups should have similar demographic and prognostic indicators.  Do not toss a coin to randomize people; it is “inelegant.”  The goal is to achieve equality of baseline characteristics among treatment groups, so that the comparison of treatments is considered fair.

- Stratification:  The separation of trial participants into groups.

- Block Randomization:  A method of randomization that ensures that similar numbers of patients with certain prognostic characteristics are included in each treatment group.  (e.g. same number of females in each group)

- Non-Concurrent or Historical Controls:  The outcome of patients who receive the new therapy is compared with that observed in the past for a group of patients who received the standard therapy.  This approach has several inherent problems.

- Blinding:  The treatment assignment is not known to certain people.  In a single blinded study, the treatment assignment is not known to the patients.  In a double-blinded study, the treatment assignment is unknown to both the patients and their treating physician.  Blinding of an observer is done to eliminate observation bias.

- Ethical considerations:

- None of the treatment options should be known to be inferior to another treatment based on previous randomized studies.

- The trial should be done to answer questions of clinical importance.

- Patients should know that they are a part of a clinical experiment, and should be informed about all other treatment options, the risks and benefits, and the nature of randomization.  The patient that agrees to participate is said to have given informed consent.

- Person-Years:  1 person-year corresponds to one person being followed for one year.  It is calculated by summing the number of years each subject spends in the trial.

- Percentage Rate Reduction:  A way to compare disease rates between the two groups.  It estimates the percentage of the incidence of a disease that would be avoided by using the new therapy instead of the standard therapy.  

Percentage Rate Reduction = (IR (standard) – IR (new)) / IR (standard)

- Rate Ratio = Risk Ratio = Relative Risk = RR:  Another way of comparing two rates.  

RR = IR (new) / IR (standard)

- Systematic Review:  A type of synthesis of medical evidence on a topic that has been prepared using strategies to minimize errors.  Meta-analysis is a form of systematic review.

- Meta-Analysis:  A statistical analysis that combines the results of several independent clinical trials.

Chapter 8

- Clinical Trial:  An experimental study that is designed to compare the therapeutic benefits of two or more treatments.

- Observational Study:  A non-experimental analytic study in which the investigator monitors, but does not influence, the exposure status of individual subjects and their subsequent disease status.  In other words, the investigator does not determine the assignment of exposure.

- Cohort Study:  On observational study in which subjects are sampled based on the presence (exposed) or absence (unexposed) of a risk factor of interest.  Those subjects are followed over time for the development of a disease outcome of interest.  Information about the risk factor (exposure) is determined prior to the observation of the disease status.

- Cutoff Point:  The value chosen to separate groups.

	
	Exposed
	Unexposed
	Total

	Disease
	A
	B
	A + B

	No Disease
	C
	D
	C + D

	Total
	A + C
	B + D
	A + B + C + D


Risk Ratio = (A / (A + C)) / (B / (B + D)) = A(B + D)/ B(A + C)

Risk Difference (RD) = Attributable Risk = Risk (exposed) – Risk (unexposed)

Attributable Risk Percent (ARP) = (Risk (exposed) – Risk (unexposed)) / Risk (exposed)
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- Retrospective (a.k.a. Historical) Study- Exposure status and subsequent development of disease both occur prior to the onset of the investigation.  This is advantageous in that 

- Prospective (a.k.a. Longitudinal) Study- Exposure to the risk factor and subsequent occurrence of disease both occur after the onset of the investigation.

- Case-Control studies- Selection of subjects is based on disease status (cases have the disease, controls do not).  The cases and the controls should be from the same population (a.k.a. the Source Population).  The history of prior exposure for both cases and controls is examined.  It is important to select controls such that participation does not depend on exposure.  Case-Control studies are particularly susceptible to selection bias.

- Hospital Based Case-Control Study- Cases are those admitted who have the disease of interest.  Controls are selected from those admitted with no evidence of the disease of interest.

	
	Exposed
	Unexposed
	Total

	Cases
	A
	B
	A + B

	Controls
	C
	D
	C + D

	Total
	A + C
	B + D
	A + B + C + D


- Case exposure probability = A / (A + B)

- Case exposure odds = A / B

- Control exposure probability = C / (C + D)

- Control exposure odds = C / D

- Odds Ratio (OR) = (A / B) / (C / D) = (A x D) / (B x C)

- Matching (e.g. by race, age or gender) is a good way to control confounding in Case-Control studies.  This requires a different table.

	
	Control Exposed
	Control Unexposed
	Total

	Case Exposed
	W
	X
	W + X

	Case Unexposed
	Y
	Z
	Y + Z

	Total
	W + Y
	X + Z
	W + X + Y + Z


- Odds Ratio = X/Y
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- Validity concerns the degree to which a measurement or study reaches a correct conclusion.

- Internal Validity is the extent to which the results of an investigation accurately reflect the true situation of the study population.

- External Validity is the extent to which the results of a study are applicable to other populations.

- Precision is the extent to which a measurement is narrowly characterized.  (How close the measurements are to each other)

- Bias is a systematic error in a study that leads to a distortion of the results.  Bias is defined as a lack of validity.  There are three types of bias:

- Selection Bias: Systematic error arises from the manner in which the subjects are selected.  In a clinical trial or cohort study, the major potential selection bias is loss to follow up.

- Information Bias:  This can occur when there is random or systemic inaccuracy in measurement.

- Non-Differential Misclassification- errors in the information about one variable are unrelated to the status of another variable.

- Differential Misclassification- errors in the information about one variable are affected by the status of another variable.

- Confounding:  The mixing of the effect of an extraneous variable with the effects of the exposure and the disease of interest.  For something to be considered a potential confounder, it must meet two criteria.  1. It must be associated with the disease in the absence of exposure.  2. It must be associated with the exposure, but not as a result of being exposed.  In experimental studies, confounding is reduced by randomization.  In observational studies, confounders should be addressed in study design (e.g. inclusion criteria) or in analysis (e.g. stratification)

The evaluation of Selection Bias and Information Bias is subjective and involves a judgment of the likelihood of the presence of bias and its direction and magnitude.  Confounders can be quantitated.

