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ABSTRACT



This study aimed to build a model suitable to describe the
difference in the risk of death for patients with breast cancer to
those who have been giving them chemotherapy and who have
not been giving them chemotherapy using a Cox model hazard
ratio, and data were collected from the records of patients with
breast cancer at the National Center for radiotherapy and
.(nuclear medicine in Khartoum at the period (2009 -2011
:The study reached the following results
There are significant differences on hazard ratio among
patients who given the chemotherapy and who did not given
chemotherapy, there is a significant difference to the hazard
ratio in terms of the stage of the disease, there are
significant differences between patients who given
radiotherapy and those who did not given radiotherapy in
terms of hazard ratio, there are significant differences
between patients who given hormonal therapy and those
who did not given hormonal therapy in terms of hazard ratio,
there are significant differences on hazard ratio among
patients who have undergone surgery, and those who did
not undergo surgery
:The study recommended the following
The possibility of using the Cox model for the hazard ratio of
multivariate in the calculation of the value of hazard at any
given time and the use of parametric survival regression
.models in the analysis of the study data



o o) 8Loll Hlas w9 G0l ool cuwlio ggai sl awl)all o3 cudxn
poslac] piy o) u3lly SlosSIl TRl paslac] pi ol saill Ol

o lll wisly il HUasW JuSsS g0 plaziwl dlsg (wlosSIl NI
ol azwIl gl (rosall SS el odll Ol (nioro M (po
(2011 - 2009) & iall L$ pslo 3L (5954l

tad Wl gilicl) auwlyadl caliogis

o ol o 8 bl se)l oo (b Se—ize Nzl Ll ol
oS M| prsllac] oy o) uilly losSI] zM] pnellac]

ool Jolo ou 8,blre)l Cgumio (s8 sgize Vis| Uln ol

o o3l o b bl el Lo wiio (8 Ssize SNzl dlin
el gdall pnsllac] aiy o) pilly s leidl sl pnslac]

o o3l w8 bl el Gy amio 8 Se—izo SNzl dJln ol
gl Tl pasllac] iy o) 23lly (wigorell TR pRsllac]

lgsiaz ) o 8l Lsell Coumio (nd Soine Nzl Ml ol
>l o ddesl lgziax ol uills azl> alasl

WL awl,l cussly

doxd Ul 9 domiod| amid] HUasW JuSeS 350 elaziwl awlSol
oso wdg sl ais bbb lxall al

awl,odl lly Jdss (o asalzodl stadl ol z3les placiwl



TABLE OF CONTENTS

Page Subject
Numb

er

a The verse
b Dedication
C Acknowledgement
d Abstract
e Arabic Abstract
f Table of content
h Index tables
j Index figures

Chapter One: Introduction

2 Preface 1-1
2 Research Problem 1-2
3 Research Importance 1-3
3 Research Objectives 1-4
3 Research Hypothesis 1-5
3 Data Sources 1-6
4 Research Methodology 1-7
4 Previous Studies 1-8
5 Research Organization 1-9




Chapter Two: Breast Cancer

7 .Preface 2-1
7 .Cancer 2-2
7 .Breast cancer 2-3
7 .Causes of breast cancer 2-4
8 .Stages of breast cancer 2-5
9 .Breast cancer treatment 2-6
10 .Some important information about breast cancer 2-7
Chapter Three: Survival analysis
12 Preface 3-1
12 Definition of Survival Analysis 3-2
12 Survival Data 3-3
13 Survival Time Distribution 3-4
15 Estimate of The Survival Function 3-5
19 The Median and Percentiles of Survival Times 3-6
20 Estimating of The hazard function 3-7
21 Comparison of two or more groups of survival 3-8
data
23 Cox regression model for proportional hazards 3-9
Chapter Four: Application
27 Preface 4-1
27 Data 4-2
27 Descriptive analysis of the variables of the study 4-3
35 Kaplan-Meier to estimate survival function 4-4
39 Kaplan-Meier to estimate hazard function 4-5
43 Estimation of Median and Quartiles 4-6




45 Univariate analysis 4-7

46 Estimate multivariate cox model for proportional 4-8
hazards

Chapter Five: Conclusions And Recommendations

59 Preface 5-1

59 Conclusions 5-2

59 Recommendations 5-3

60 References

Appendices




:Index tables

Page Subject No.
Numbe Figure
r
27 Frequency distribution of age groups 4-1
28 Frequency distribution of education level 4-2
29 Frequency distribution of marital 4-3
30 Frequency distribution of stage 4-4
31 Frequency distribution of status 4-5
32 Frequency distribution of radiotherapy 4-6
33 Frequency distribution of surgical 4-7
34 Frequency distribution of hormonal 4-8
35 Kaplan-Meier to estimate survival function, 4-9
for patients who were given chemotherapy
37 Kaplan-Meier to estimate survival function, 4-10
for patients who were not given
chemotherapy
39 Kaplan-Meier to estimate hazard function, 4-11
for patients who were given chemotherapy
41 Kaplan-Meier to estimate hazard function, 4-12
for patients who were not given
chemotherapy
43 Quartiles estimated for survival time 4-13
43 Estimation first quartile of survival time for 4-14
patients whose given and do not given
chemotherapy
44 Estimation median quartile of survival time 4-15

for patients whose given and do not given




chemotherapy

44 Estimation third quartile of survival time for 4-16
patients whose given and do not given
chemotherapy
45 Log-rank test for Age groups 4-17
46 Log-rank test for education level 4-18
47 Log-rank test for marital 4-19
48 Log-rank test for stages 4-20
49 Log-rank test for radiotherapy 4-21
50 Log-rank test for chemotherapy 4-22
51 Log-rank test for surgical 4-23
52 Log-rank test for hormonal 4-24
53 Coefficient of stage 4-25
53 Hazard ratio of stage 4-26
53 Chi-square test for stage 4-27
53 Coefficient of radiotherapy 4-28
53 Hazard ratio of radiotherapy 4-29
54 Chi-square test for radiotherapy 4-30
54 Coefficient of chemotherapy 4-31
54 Hazard ratio of chemotherapy 4-32
54 Chi-square test for chemotherapy 4-33
55 Coefficient of surgical 4-34
55 Hazard ratio of surgical 4-35
55 Chi-square test for surgical 4-36
55 Coefficient of hormonal 4-37
55 Hazard ratio of hormonal 4-38

10




55 Chi-square test for hormonal 4-39
56 Coefficients of multivariate Cox model 4-40
56 Hazard ratios of multivariate Cox model 4-41
56 Chi-square test for multivariate Cox model 4-42
:Index figures
Page Subject No.
Numbe Figure

11




27 Frequency distribution of age groups 4-1
28 Frequency distribution of education level 4-2
29 Frequency distribution of marital 4-3
30 Frequency distribution of stage 4-4
31 Frequency distribution of status 4-5
32 Frequency distribution of radiotherapy 4-6
33 Frequency distribution of surgical 4-7
34 Frequency distribution of hormonal 4-8
36 Kaplan-Meier to estimate survival function, 4-9
for patients who were given chemotherapy
38 Kaplan-Meier to estimate survival function, 4-10
for patients who were not given
chemotherapy
40 Kaplan-Meier to estimate hazard function, 4-11
for patients who were given chemotherapy
42 Kaplan-Meier to estimate hazard function, 4-12
for patients who were not given
chemotherapy
45 survival curves of patients age groups 4-13
46 survival curves of patients education level 4-14
47 survival curves of patients marital 4-15
48 survival curves of patients stage 4-16
49 survival curves of patients radiotherapy 4-17
50 survival curves of patients chemotherapy 4-18
51 survival curves of patients surgical 4-19
52 survival curves of patients hormonal 4-20

12




13



