Area under the Concentration Curve 
In case of quantitative outcome such as pain score and CD4 count measured at several fixed points of time (e.g, preoperative, perioperative, 5 minutes after end of surgery, 15  minutes after surgery, etc; before drug, one day after drug, 5 days after drug, etc.), the outcome can be plotted against time as in Figure --. This is called concentration curve where the term “concentration” come from pharmacokinetic studies that measure concentration of drug in the body at different points of time. Area under concentration (AUC) curve is sometime used as a measure of overall performance of the intervention. This AUC is different from AUC you saw in the context of receiving operating characteristic (ROC) curve in a previous chapter although both are areas under the curve.


Area under the concentration curve for each subject is measured by linear trapezoidal rule. This has minor error since all possible points are infinite but works well in practical situations. The area can be averaged over subjects provided the follow up for each subject is the same. In practice, the follow up varies from subject to subject. Some patients recover soon and discharged early so that the follow up truncates. Some may die early and some may survive long enough. When the length of follow-up varies from subject to subject, a time averaged AUC curve is obtained. This has obvious limitation, particularly assuming that each period of time has same implication. This still fails to account for voluntary dropouts or those taken out because of complication. It is inadvisable to use AUC curve in this situation. AUC curve as performance measure is best suited when all subjects have uniform follow up.

 
Utility of AUC curve is in comparing performance of two or more interventions, one of which can be placebo. If quantitative outcome is positive such as arterial blood pressure at different points of time after anesthesia-1 vs. anesthesia-2, valid conclusion can be reached when AUC curve of one is lower then the other at all time points. If the curves criss-cross, the interpretation can be difficult. There is also distinct possibility in this case that the two areas are nearly equal even when the outcome at each time point is very different. This fallacy is discussed further in Ch.21 of this book.

