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ABSTRACT

A DECISION-ANALYTIC MODEL FOR EARLY STAGE BREAST
CANCER PATIENTS: LUMPECTOMY VS MASTECTOMY

ELELE, Tugba

M. S. Department of Industrial Engineering

Supervisor: Prof. Dr. Caglar Giiven

September 2006, 209 pages

The purpose of this study was to develop a decision model for early-stage breast
cancer patients. This model provides an opportunity for comparing two main
treatment options, mastectomy and lumpectomy, with respect to quality of life by

making use of Decision Theoretic Techniques.

A Markov chain was constructed to project the clinical history of breast carcinoma
following surgery. Then, health states used in the model were characterized by
transition probabilities and utilities for quality of life. A Multi Attribute Utility
Model was developed for outcome evaluation. This study was performed on the
sample population of female university students, and utilities were elicited from
these healthy volunteers. The results yielded by Multi Attribute Utility Model were
validated by using Von Neumann-Morgenstern Standard Gamble technique.
Finally, Monte Carlo Simulation was utilized in Treeage-Pro 2006 Suit software
program in order to solve model and calculate expected utility value generated by
each treatment option. The results showed that lumpectomy is more favorable for
people who participated in this study. Sensitivity analysis on transition probabilities

to local recurrence and salvaged states was performed and two threshold values

v



were observed. Additionally, sensitivity analysis on utilities showed that the model
was more sensitive to no evidence of disease state; however, was not sensitive to

utilities of local recurrence and salvaged states.

Key Words: Decision Analysis, Markov Chain, Breast Cancer, Quality of Life,
Multi Attribute Utility Model.
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ERKEN EVRE MEME KANSERI HASTALARI ICIN COZUMLEMELI
KARAR MODELI: LUMPEKTOMIYE KARSI MASTEKTOMI

ELELE, Tugba

Yiiksek Lisans, Endiistri Miithendisligi Bolimii

Tez Yoneticisi: Prof. Dr. Caglar Giiven

Eyliil 2006, 209 sayfa

Bu ¢alismanin amaci, erken-evre meme kanseri hastalari i¢in ¢oziimlemeli karar
modeli gelistirmekti. Bu model, meme kanseri hastalarina uygulanan iki temel
tedavi sekli olan Mastektomi ve Lumpektomi operasyonlarini, teorik karar verme

tekniklerini kullanarak yagsam kaliteleri agisindan karsilastirmaya olanak saglar.

Operasyon sonrast meme kanserinin klinik siirecini yansitmak i¢in Markov zinciri
olusturuldu. Daha sonra, modelde tanimlanan saglik durumlar1 gecis olasiliklar1 ve
yasam kalitesi i¢in fayda degerleri ile nitelendirildi. Sonu¢ degerlendirmesi i¢in
Cok Kriterli Fayda Modeli gelistirildi. Bu ¢alisma bayan iiniversite 6grencilerinden
olusan 6rnek niifusa uygulandi ve fayda degerleri saglikli goniilliilerden olusan bu
orneklemeden ¢ikartildi. Cok Kriterli Fayda Modelinden elde edilen sonuglar Von
Neumann-Morgenstern Standart Kumar teknigi ile dogrulandi. Son olarak, modeli
cozmek ve her bir tedavi sekline ait tahmini fayda degerini hesaplamak i¢in
Treeage-Pro 2006 Suit bilgisayar yaziliminda Monte Carlo Simiilasyonu kullanildi.
Simiilasyondan elde edilen sonuglar, bu calismada yer alan katilimcilarin
Lumpektomi secenegini daha fazla tercih ettigini gosterdi. Kanserin lokal tekrar1 ve

bu tekrardan sonraki iyilesme durumu olasiliklar1 lizerinde yapilan hassasiyet

vi



caligmalar1 sonucunda iki esik degeri gozlendi. Ayrica, fayda degerleri iizerinde
yapilan hassasiyet ¢caligmalari, modelin hastaligin ge¢mis olma durumundaki fayda
degerlerindeki degisimlere karsi daha fazla hassas oldugunu; buna karsin hastaligin
tekrar ettigi ve daha sonraki iyilesme durumlarindaki fayda degerlerindeki

degisimlere kars1 hassas olmadigini ortaya koymustur.

Anahtar Kelimeler: Karar Analizi, Markov Zinciri, Meme Kanseri, Yasam Kalitesi,

Cok Kriterli Fayda Modeli.
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CHAPTER 1

INTRODUCTION

1.1 Objective of the Study

Objective of this study is to analyze the decision context of early stage breast
cancer patients in relation to two main treatment options, and to construct a
decision making model that incorporates patient preferences over differing health
state prospects as well as incorporating other typical complexities of such decision

situations such as uncertainty.

The analysis focuses on early stage breast cancer patients, which means that
patients are operable. Patients’ age interval under consideration is 45-55, so that

they are assumed to be pre-menopausal.

This study has two basic outcomes; first it demonstrates how Decision Theoretic
Techniques can be utilized for critical health decisions, and second, the best
treatment option can be determined by using the constructed instrument with

respect to patients’ individual values and preferences.



1.2 Problem Definition

Today breast cancer is the most common type of cancer in women worldwide and
its occurrence is steadily increasing. Every year more than 250,000 new cases of
breast cancer are diagnosed in Europe, and approximately 175,000 in the United
States, with a death rate of over 165,000 patients in Europe and 44,000 in the
United States. Worldwide, more than 700,000 women die annually of breast
cancer, and it is estimated that eight to nine percent of women will suffer from

breast cancer in their lifetime (http://www.nationalbreastcancer.org, 2006). On the

other hand, according to the statistics of Ministry of Health, in Turkey,
approximately 30,000 women are diagnosed with breast cancer every year, and it is

the most common cancer in women (http:/www.saglik.gov.tr, 2006).

With technological advances, different types of treatment options have been
adopted to extend survival of patients with breast cancer. Choosing the most
appropriate cancer treatment is a decision that ideally should involve the patient,
the family, and the health care team. Choice of treatment for early stage breast
cancer depends on many factors, including size and stage of cancer, patient’s age,

and other health problems of patient, risks and advantages of treatments.

In the literature, when previously mentioned factors are taken into account, two
basic treatment options are mentioned: lumpectomy and mastectomy. Briefly,
mastectomy is the surgical removal of an entire breast, which contains cancer; on
the other hand, lumpectomy, which is also called breast-conserving surgery, is the

surgical removal of the tumor only (http://www.cancer.org, 2006). According to

literature and experts’ opinions both treatment options have benefits and drawbacks

(Desch, et.al, 1999; Kiebert, 1991; Curran, et.al; 1998).

In general, surgeons recommend a treatment according to their experiences and the
first thing taken into account is generally the survival of patient not the quality of

life after surgery. However, their experiences may not always reflect the “best”



decision, and preferences of health professionals may conflict with patient
preferences. Especially, when the chance of survival is nearly the same for both
surgical treatment options, women’s choice among these treatment options often
focuses on quality of life issues. Thus, considerable amount of research has focused
on the quality of life in breast cancer patients after surgery in order to make a better

informed decision on treatment options.

Decision Making Techniques are useful for critical decisions in health care and
have been used for over thirty years around the world. In fact, the idea of using
decision theory in medical practice was first proposed by Ledley and Lusted
(1959). However, decision analysis techniques have been used in clinical situations
effectively only after the beginning of 1970’s. In Turkey, health sector is
unexplored territory with regard to such studies. The fundamental purpose of
decision analysis is to provide useful strategies appropriate for dealing with
complex clinical situations and opportunity for consideration of all possible

outcomes.

In this study, we considered the patients for whom both treatment options can be
applicable, and hence the patient preferences can legitimately make a difference if
they could be modeled into the decision making process. For this purpose, we tried
to create a quantitative representation of this decision situation involving both
treatment choices. This quantitative representation of the breast cancer problem
allowed for incorporating of choices, uncertainty and outcome measures. Expected
value of outcomes that result from the two possible treatment options can be
calculated and compared in order to decide on the best option for one patient.
Similar studies from literature such as Lee (2002), who constructed a Markov
model that describes clinical outcomes of breast carcinoma following mastectomy
and performed cost-effectiveness evaluation of post mastectomy radiation therapy
in high-risk premenopausal breast cancer patients, and Carter (1998), who

developed a Markov process model specific to early-stage breast cancer patients



and determined optimal treatment choice by examining quality adjusted life years

(QALYs) among various treatment options, were used as reference.

Steps of the study can be followed in Figure 1.1. The first step in such a study is
the modeling of disease progress for each treatment option. A decision model can
be developed for the disease progress by using suitable decision-making techniques
such as decision trees, influence diagrams or Markov models. The objective of this
step is to identify possible outcomes associated with each treatment options so that
by evaluating these outcomes the optimal decision about choices of treatment for
breast cancer patient can be made. In this study, the central choice-making is
between lumpectomy and mastectomy operation, the Markov process incorporates
all events/decisions following a surgery and the decision analysis compares the
values of two Markov processes. Sonnenberg (1993) developed a practical guide
for using Markov Models in Medical Decision Making. By following this guide, all
events were represented as transitions from one health condition (state) to another.
Subjects (patients) were assumed to make transitions at discrete time intervals, at
the end of each year, among the states relevant to the clinical problem. Since the
breast cancer problem does not involve constant transition probabilities among the
Markov states, the breast cancer problem was modeled as non-time homogeneous
Markov chain. A Markov chain is constructed, and then it can be characterized for
both treatment options with respect to transition probabilities and rewards. After
measuring outcomes, outcome values can be assigned as reward for each markov
state used in the model and the evaluation of the Markov chain on outcome values
yields the expected reward. Then, two treatment options can be compared with

respect to their expected rewards.

The focal step of this study is the evaluation of health outcomes. After identifying
possible outcomes by suitable decision modeling technique, the next and the most
important step is the modeling of outcome measure. A health outcome can be
measured as a quantity or quality. Quantity represents life expectancy (life saved),

on the other hand quality represents quality of life (utility of patient). In fact both



measures are important criteria, so combining quality (morbidity) and quantity
(mortality) measures in a single metric is the best way for measuring health
outcome. Quality Adjusted Life Years (QALYSs) is such a metric. It reflects the
expected utility of an intervention for an individual and allows us to formulate the
patient’s preferences in relation to probable outcomes under uncertainty. QALY is
useful to measure the effects of different medical interventions in a comprehensive
way since it combines quality and quantity (Drummond et al. 1987). Since QALY
reflects the expected utility, Von Neumann-Morgenstern Utility Theory is
considered to present the most suitable of measures for this health related quality of
life. Hence, researchers in this field utilize utility assessment techniques to obtain
patients’ utilities in relation to health states probable along the path of their disease

progress.

There are two main approaches in order to calculate QALY value of an outcome.
The first approach is to develop outcome measure from people by direct
assessment (primary data), which is what we performed in this study, and the

second one is using ready-made generic measures (secondary data).

In the first approach, there are two basic strategies for deriving utility value for this
outcome; holistic and decomposed. The holistic approach based on global rating
and requires the decision maker, patient, physician or healthy volunteer, to consider
the defined outcome and rate the outcome that reflects an overall assessment by
using some specific techniques such as standard gamble, time trade off etc
(Drummond et al., 1987). However determining utility value of an outcome by
global rating may not be reliable. Thus, as first Fischer (1977) proposed that,
applied decision analysts have shown considerable interest in decomposed
evaluation procedures for theoretical as well as practical reasons. The decomposed
approach is based multi-attribute utility assessment procedures and requires the
decision maker to consider each dimension of a problem separately; therefore it
provides to decision maker to perform this evaluation task in more articulated way

by using decision making techniques. In this procedure, the set of attributes are



specified and an outcome is defined in terms of these attributes. Then, the decision
maker should assign relative values to each possible level of attributes. After
eliciting individual values for each attribute, we need to aggregate these ratings in
order to get overall utility value; thus, a composition rule for aggregating value

across attributes should be specified to obtain an overall measure of worth.

As mentioned previously, the second approach to calculate QALY value of an
outcome is using ready-made generic measures such as Health Utilities Index
(Torrance, 1982), Quality of Well Being (Kaplan, 1988) or EQ-5D (Euroqol
Group, 1990). These pre-scored multi attribute health status classification systems
are developed by standardizing reference population assessments. In fact, these
generic measures are results of multitude of studies on modeling outcome measure
that had been previously conducted using versions of the first approach (from
primary data). These ready-made measures are attractive due to practicality, and
are being widely used for patient’s preferences in the countries where they are
available to use. However, depending on the population the utilities are assessed
from, scoring systems of these measures are function of their own societal values.
For instance, EQ-5D scoring system represents English society and using Turkish
translation of this measure directly may not provide meaningful data due to cultural
differences. On the other hand, let alone developing such scoring system, which

represents Turkish society, even an outcome measure has not been developed yet.

In a study that deals with clinical decision making incorporating Turkish patient’s
preferences, therefore, we have only one choice, and that is implementing the first
approach. For this purpose, after identifying all possible outcomes on the decision
model developed as a Markov chain, a multi attribute utility model was constructed
as described for measuring these outcomes. Suitable attributes were specified in
order to define health states. Then we constructed scales for each attribute and
assessed the location of all possible health states defined in the decision model

along the scales of attributes. After assessing locations, individual values of the



patient can be obtained by direct assessment techniques. Then, overall utility values

of the health states for both treatment options can be calculated for any patient.

This study was not performed on patients since they may be physically overtired or
oversensitive and such interviews may affect them negatively if they are not
applied by an analyst who is an expert on this area. We performed this study on a
sample population of female university students, and aimed to obtain an indication
of preferences of population at this specific age interval. For this purpose,
individual utility values were elicited from university students and overall utility
values were calculated for each possible health state. The consistency of these

overall values was checked by the values yielded from global ratings.

In order to get transition probabilities among the health states in the Markov chain,
subjective probability assignment method was used in this study. Probability
estimates were based on a group of oncologists’ consensus. Since transition
probabilities among the health states are not constant over time, probabilities were
estimated for each cycle (year) by considering 10-year survival for disease

progression.

Final step is evaluation of the model according to data obtained from patient,
obtaining QALY values that result from the two possible treatment options and
deciding on optimal treatment option. Since the transition probabilities among the
health states are time-dependent, it is impossible to evaluate the process with exact
computation. Thus, a simulation method (Monte Carlo Simulation) was utilized in
order to calculate the expected value (QALY) generated by each treatment option.
The evaluation results showed that lumpectomy was more favorable for this sample
population. Since we performed this study on a sample consisting of university

students to generate QALY values, the results reflect their preferences.

This decision aid can be used either for taking the preferences of a single cancer

patient into account in deciding on treatment, or for reflecting a reference



population’s preference structure on the issue. Its best use, however, may be in
training physicians’ judgment on the complexities of the decision space at hand so

as to improve their chances of making a wise treatment decision.
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1.3 Outline of the Study

The outline of the thesis is as follows: After an introduction part in Chapter 1, we
present a brief review of literature on decision making in health care, utility
assessment techniques used in health care, and decision making and utility

assessment applications on early breast cancer treatments in Chapter 2.

The model construction for the decision problem in Chapter 3 is the main part of
the study. In the first section of this chapter, the rationale for and the construction
of a Markov Tree for representing the decision process is presented. Then, we
present the development of outcome evaluation process by means of a Multi
Attribute Utility model. The chapter ends with presentation of probability

assignment on the tree.

In Chapter 4, results of the simulation experiment are analyzed. Important findings
from evaluation of the decision process are presented and computational results are
discussed. In addition, sensitivity analysis results, performed in order to observe

changes on the decision, are presented in this chapter.
Chapter 5 is devoted to the conclusions, summary of findings, and a discussion of

limitations of the study. We also try to give directions for related future research

studies.
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CHAPTER 2

LITERATURE REVIEW

2.1 Treatment Decisions in Health Care

In recent years, rising costs, advanced technologies, and increasing patient
involvement in treatment decisions have contributed to the challenges faced by
physicians in medical decision making. The physician has to recommend a
treatment and the patient has to decide whether to go along with the treatment the
physician recommends. Thus, decision analysis techniques have become standard

techniques in analyzing uncertainties associated with complex medical problems.

The idea of using decision theory in medical practice was first proposed by Ledley
and Lusted (1959). However, decision analysis techniques have been used in
clinical situations effectively only after the beginning of 1970’s. Fryback, studied
subjective probability estimates (1974), decision theory (1978), and cost-benefit
analysis (1977) in radiology. He pointed out that decision analysis techniques
provide useful strategies for making complicated clinical decisions more
manageable and rational, and improve clinician’s judgments. Also Ransohoff
(1976) discussed whether learning decision analysis technique is worthwhile for
physicians in order to use in clinical medicine or not, and concluded that despite

some problems, component parts of decision analysis is clinically helpful.
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Yoshimura et al. (1998) performed decision analysis to compare between two

strategies for treatment of early stage prostate cancer.

Birkmeyer (1996) reviewed the medical literature (1966 to 1994) to identify
surgical decision analysis studies and to assess trends over time. Results of his
study showed that publication rates of surgical decision analysis have increased
dramatically over time. Of the 86 total studies, only six were published before

1980. In contrast, 44 studies appeared between 1990 and 1994.

Decision analysis provides a methodology for comparing a set of clinical choices
by calculating the expected value of outcomes. Mathematical representation of the
decision problem is termed as decision model and there are many decision
modeling techniques. Among those techniques especially, decision trees, Markov
processes, influence diagrams are found very useful in evaluating clinical
problems. In many studies, cost effectiveness analysis and sensitivity analysis are

performed using these techniques.

The principles of using decision trees in clinical decision making were constructed
and some diseases were examined as an application by Kassirer (1973, 1976) and
Pauker (1976). When time horizon of problem is taken into consideration, decision
trees may be inadequate for representing the problem, and may not be realistic.
Thus, Markov Models are used in medical decision making when a decision
problem involves risk that is continuous over time, when important events may
happen more than once, and when the timing of events is important. Sonnenberg
(1993) developed a practical guide for using Markov Models in Medical Decision
Making.

Kassirer (1976) presented the principles of Clinical Decision Making. He pointed
out that two basic elements for decision analysis are probabilities of various
outcomes and utility values of final outcomes. Probabilities are obtained from

literature, previous clinical studies, statistical data, or subjective judgments of
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clinicians. Utilities represent the strength of preference for the outcome and have
become the standard measure of value in the analysis of health decisions. Von
Neumann and Morgenstern (1944) first presented the fundamental axioms of utility
theory under uncertainty, now called Expected Utility Theory. The axioms of Von
Neumann and Morgenstern provide the foundation of modern decision theory,
which has been widely applied in many fields for several decades. As mentioned,
utility assignment is one of the basic elements of decision analysis, so various
methods for measuring patient’s utilities have been developed. In the next section,

a detailed literature review on utility assessment in clinical studies is presented.

2.2 Utility Assessment in Clinical Studies

A patient’s utility value or function can be elicited directly or indirectly. There are
three basic approaches for direct evaluation: standard gamble technique (SG), time
trade off technique (TTO) and rating scale (RS). SG technique is based on von
Neumann and Morgenstern (1944) Utility Theory and it is the classical method for
measuring preferences. Torrance (1972) developed the TTO method for use in
health care in response to the burdensome nature of the SG. The third one is the
scaling method that is the simplest one (Drummond et al., 1987). Torrance (1976)
evaluated these three main techniques for different health states with respect to
feasibility, validity, reliability, and comparability by using the general public as the
subject population. He concluded that the TTO method was superior, since it was
simpler and less costly than SG method for use on the general public. However, SG
was found to be feasible for utilizing on educated people. Bass (1994) made a
comparison of RS and SG in measuring patient preferences for outcomes of
gallstone disease. Even though both scaling techniques yielded reliable results, the
two methods did not produce equivalent scale values. However, SG values were
highly correlated with, but significantly greater than, RS values. Also Bleichrodt
(1997) compared the relative performance of quality weights elicited by RS, TTO

and SG techniques for eight different health states about rheumatism. The results of
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the experiment reported in this paper showed that, the correlation between

predicted and direct ranking was significantly higher for TTO values.

However, many researchers pointed out that using any of the above direct
techniques for measuring preferences for health outcomes was very time
consuming and complex. Thus, pre-scored multi-attribute health status
classification systems were developed. Quality of Well Being (QWB) developed by
Kaplan (1988), EQ-5D developed by EuroQol group (1990), and Health Utilities
Index (HUI) developed by Torrance (1982) (and then extended as HUI2 and HUI3
in 1996), are three main classification systems. All these systems, also called
“generic measures”, are based on Multi Attribute Utility Theory. In Appendix A,

original and Turkish version of EQ-5D can be examined.

These generic measures classify patients according to different attributes with
multiple levels per attribute and social preference functions are used in order to
evaluate each attribute. The general approach in determining social preference
function is to define a set of health states of interest, to identify a group of subjects,
to measure each subject’s preferences by using preferences measurement
techniques such as TTO, SG or RS for the health states, and to aggregate these
measures across the subjects to determine overall social preferences function
(Torrance et al. 1982). Then, researchers performing a decision analysis can use

these ready-made utilities in his/her study.

Primary question in obtaining utilities is ‘whose utilities should be used for
Decision Analysis: patient, patient family, physician, hospital administration or
general public?’ Torrance (1978) suggested that general public could be used for
utility measurement. Hadorn (1991) mentioned the role of public values in setting
health care priorities. Also, Boyd (1990), Dolan (1999) and Cappelli (2001)
compared the utility results obtained from different populations for various

diseases. All these studies indicated that although health states were valued lower
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by general population than they would be valued by patients, the source of

preference weights do not affect the base case results of comparison.

In addition, Cost Effectiveness Analysis is a widely used technique for economic
evaluation of the clinical alternatives. It helps examine both value consumed
(costs) and value produced (health outcome), and by this analysis, cost per unit
health can be calculated. Namely, an incremental cost of a treatment is compared
to incremental health effects. Unit of health outcome can be varied with respect to
the objective such as blood pressure reduction, number of cases found, life years,

lives saved, quality-adjusted life years (QALY) etc.

Résénen et al. (2006) published a literature review to identify studies that used
QALYs. A total of 3882 articles (from 1966 to 2004) were identified. Also it is
pointed out that most of the identified studies also discussed cost per QALY (cost
effectiveness). One of the most complex problems in QALY calculation is the
assessment of quality of life. There are different methodological approaches for
measurement of quality of life. The basic approach is obtaining quality of life

values as scores by using the utility method, mentioned previously.

2.3 Decision Making and Utility Assessment Applications on

Early Breast Cancer Treatments

Carcinoma of the breast is the most common cancer worldwide in women. The
incidence has been steadily rising over the past few decades, and following lung
cancer; breast cancer is today the most common cause of cancer death among

women in most western countries. (http://www.nationalbreastcancer.org, 2006)

As advances have been made in medical technologies, several main treatment
options have been developed to extend survival of breast cancer patients. Nissen
(2001) pointed out that women with early stage breast carcinoma generally have

the choice of three effective surgical options: lumpectomy (known as breast-
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conserving surgery), mastectomy, and mastectomy plus reconstruction. Since all
these options extend survival, the quality of life and costs of following the
treatment has become topic of focus while deciding on the treatment. Considerable
research has investigated quality of life in early stage breast cancer patients and

studied cost effectiveness of these options.

Kiebert (1991) published a review on the impact of breast conserving treatment
versus mastectomy on quality of life. He pointed out that the first study on the
effect of different forms of surgical procedures in early breast cancer on quality of
life was performed by Eisenberg and Goldenberg in 1966. After that, no significant
report was published for 15 years. Then in 1980’s researchers began to perform
more studies, first in United States (Reznikoff, 1981; Steinberg, 1985; Taylor,
1985; Ganz, 1987; Wolberg, 1989; etc), and then in Denmark (Beckmann, 1983),
the United Kingdom (Ashcroft, 1985; Fallowfield, 1986), and other countries. Also
Ganz continued his studies and published several papers on quality of life of breast

cancer patients.

Curran (1998) compared quality of life scores of early-stage breast cancer patients
treated with radical mastectomy or breast conserving procedures, which were
obtained via a questionnaire. Carter (1998) developed a Markov process model
specific to early-stage breast cancer patients and determined optimal treatment
choice by examining QALYs among various treatment options. Nissen (2001)
applied MUIS (Mishel Uncertainty in Illness Scale), POMS (Profile of Mood
States) and FACT-B (Functional Assessment of Cancer Therapy for Patients with
Breast Cancer) measures to assess quality of life of early stage breast cancer
patients who underwent breast conserving surgery, mastectomy alone or
mastectomy plus reconstruction treatments. Cappelli (2001) performed a
comprehensive study in which women’s preferences for breast cancer treatments
(lumpectomy plus radiation, double mastectomy plus chemotherapy or no
treatment) were characterized by using standard gamble and rating scale

techniques, and also, factors associated with quality of life were identified. Polsky
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(2002) studied the impact of breast cancer treatment choice on patients' health state
preferences. In this study, patient preferences for current health state, assessed with
patient valuations using the visual analogue scale (VAS) from the EuroQol
instrument and with general public valuations using the Health Utilities Index

(HUI).

Cost effectiveness studies have become popular in health decisions in 1990’s. In
general, cost effectiveness studies were performed for comparison of lumpectomy
and mastectomy and their derivatives, to decide whether any adjuvant therapy,
which is the treatment given after the primary treatment to increase the chances of a
cure, should be used or to compare of adjuvant therapies. Verhoef (1991)
performed cost utility analysis (cost / QALY) for women receiving breast
conserving surgery or mastectomy. Norum (1997) performed cost utility analysis
for comparison of lumpectomy and mastectomy. In this study, costs (direct and
indirect) were obtained from published literature and utilities were obtained with
the use of EuroQol instrument. Hayman (1998) searched cost effectiveness of
radiation therapy following conservative surgery and in his study; utilities were
obtained by standard gamble technique. Hillner (1996) studied economic and cost
effectiveness issues in breast cancer treatment. Additionally, Hillner and Smith
performed series of studies in 1991-1993 on cost effectiveness of adjuvant

therapies.

Cost effectiveness studies in breast cancer have increasingly continued in 2000’s.
Malin (2002), used cost effectiveness analysis to calculate the additional costs and
benefits of various adjuvant therapy strategies, radiation after breast conserving
surgery and reconstruction compared to those of surgery alone in order to define
the most cost-effective breast cancer package for uninsured women. Lee (2002)
constructed a Markov model that describes clinical outcomes of breast carcinoma
following mastectomy and performed cost-effectiveness evaluation of post
mastectomy radiation therapy in high-risk premenopausal breast cancer patients.

Also Polsky (2003) studied incremental cost effectiveness analysis of breast
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conservation and radiation versus mastectomy by using 5 years primary data.
Naeim (2005) evaluated adjuvant treatment for early stage breast cancer with
hormone therapy, chemotherapy or combination therapy to find out cost
effectiveness in older patients. He concluded that decision-analytic models could
help policy makers who are faced with decisions about adjuvant therapy in older
breast cancer patients. Additionally, Hershman (2002) conducted a cost
effectiveness analysis of tamoxifen for primary prevention in women at high risk
for breast cancer. Markov modeling was used to estimate effects of tamoxifen on
quality-adjusted survival, and preference ratings were elicited with time trade-off

questionnaires.

Evidently, there is an increasing interest in quality of life research on breast cancer.
Radice (2003) performed a study to provide a literature-based extensive overview
of the quality-of-life and cost issues posed by the management of breast cancer.
Mandelblatt (2004) published a descriptive review of the literature on breast cancer
outcomes: 1990 through 2000. He summarized all measures and the instruments
used in the studies of breast cancer outcomes. He studied 382 articles and
summarized the characteristics of the studies, such as phase of care (screening,
diagnosis, treatment, adjuvant therapy, survivor, etc.), study design, population,
sample size, outcomes measures, and mode of assessment. This paper concluded
that the most frequently reported outcomes were health-related quality of life (%54
of articles) followed by economic analysis (%38 of articles). It also points out that
there was a wide variety of instruments used in the study sample for measuring
preferences; however, given the complexity of breast cancer care and the
heterogeneity in patient population, no single instrument is sufficiently
comprehensive. Additionally, Mandelblatt (2003) reviewed research published
between 1995 and June 2003 on breast cancer quality of life and outcomes among
women aged 65 and older treated for breast cancer. He concluded that, few
randomized trials or cohort studies that measured quality of life after treatment
focused exclusively on older women; however, the processes of care, such as

choosing therapy, good patient-physician communication, receiving treatment

18



concordant with preferences about body image, and low perceptions of bias, were

associated with better quality of life and satisfaction.

19



CHAPTER 3

MODELING A BREAST CANCER PATIENT’S DECISION
PROBLEM

As mentioned previously, in this study, the patients for whom both of two
treatment options can be applicable were taken into consideration, and it was aimed
to develop a model representing the decision situation of such a patient so as to
help compare the two treatment options in terms of both the quantity and the
quality of life promised by them. By using this decision aid, QALY value (quantity
and quality aggregated) that result from the two possible treatment options can be
calculated, and the decision can be made on the best option for her. Two important
steps during this development task were the disease process modeling and the

outcome measure modeling.

3.1 Decision Modeling of the Breast Cancer Progress

The fundamental purpose of decision modeling in clinical situations is to create a
quantitative representation of a set of clinical choices. This quantitative
representation allows for incorporating of choices (individual preferences),
uncertainty (probabilities) and outcome measures. This section presents decision

modeling of the process of disease progress for early breast cancer.
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A decision model can be developed for the disease progress by using suitable
decision-making techniques such as decision trees, influence diagrams or Markov
models in order to identify possible outcomes. In this study, we tried to compare
lumpectomy and mastectomy operation;