AbstractID: 9707 Title: A decision aid for IMRT treatment plan selection combining a Bayesian
Network, a Markov Model, and patient preferences.

Purpose:

To developthe dedsion making componentof a multiobjedive IMRT optimization procedure for
prostatecaner thatincorporaes disparatesourca of informationusedin clinical decisionmaking the
uncertan outcoomesinherent in medical prognosisandthe prefeenesof the patient.

Methods:

Currently,manyIMRT plansare developedfor eachpaient without indicationof which plan provides
the optimal balancebetween tumor control and complication probability We chose a Bayesia
Netwolk (BN) couded with a Markov Model (MM) and utility theay to cdculate Qudity Adjusted
Life Expectancy(QALE) for IMRT treament of prostde cancer. The BN was congructedwith the
adviceof expertsiconditiona probabilities wereobtainedrom theliteratureandexpertopinion. Local,
regional, and distantcontrol were includedas were comgications to bladderand rectum. The MM
relied on transiton probailities derived from the BN, publishedclinical trials and life expectancy
tables. Utilities wereobtainedfrom theliterature.

Resuls:

Probabilties of diseasecontmol mached publishedvalueswell, as did life expectacies. Sensitivity
analseshighlightedcritical nodes in the network. Analysis of outcome versus probability of lymph
nodeinvolvementprovided a basis for decisionsregardingpelvic irradiation. A BN is well-suited to
handlethe disparatenatureof clinical variables. QALE providesa methodfor rankingplans basedon
clinically relevantcriteriathatincorporateshe probabilisticnature of the outcome.

Conclusion:

A dedsion aid wasconstruted usinga Bayesian Network couplel to a Markov Model. This resulted
in theahli ty to rankplans basel either on QALE or speific outcomss.



