
 

vi 

TABLE OF CONTENT 

TITLE PAGE.............................................................................................................i 

RATIFICATION PAGE .......................................................................................... ii 

AUTHENTICITY STATEMENT .......................................................................... iii 

ACKNOWLEDGEMENTS ....................................................................................iv 

TABLE OF CONTENT ..........................................................................................vi 

LIST OF TABLES ............................................................................................... viii 

LIST OF FIGURES .................................................................................................ix 

LIST OF APPENDICES .......................................................................................... x 

ABSTRACT ............................................................................................................xi 

INTISARI .............................................................................................................. xii 

CHAPTER I. INTRODUCTION ............................................................................. 1 

I. 1. Study Background ....................................................................................... 1 

I. 2. Problem Formulation .................................................................................. 4 

I. 3. Study Objectives ......................................................................................... 4 

I. 4. Study Originality ......................................................................................... 5 

I. 5. Study Benefits ............................................................................................. 6 

CHAPTER II. LITERATURE REVIEW ................................................................. 7 

II. 1. Literature Review ...................................................................................... 7 

II. 1. A. Breast carcinoma ............................................................................. 7 

II. 1. B. CXCR-4......................................................................................... 16 

II. 2. Basic Theory ............................................................................................ 18 

II. 3. Theoretical Framework ............................................................................ 19

PROFILE OF CXCR-4 MESSENGER RNA EXPRESSION IN METASTATIC INVASIVE CARCINOMA OF
THE BREAST
JEMMY KURNIAWAN, dr. Didik Setyo Heriyanto, Ph.D, Sp.PA; dr. Yudha Mathan Sakti Sp.OT (K); dr. Vita Yanti Anggraeni, M.Sc, Ph.D, Sp.PD 
Universitas Gadjah Mada, 2017 | Diunduh dari http://etd.repository.ugm.ac.id/



vii 

 

II. 4. Conceptual Framework ............................................................................ 20 

CHAPTER III. STUDY METHODOLOGY ......................................................... 21 

III. 1. Type and Study Design .......................................................................... 21 

III. 2. Time and Study Setting .......................................................................... 21 

III. 3. Population Study .................................................................................... 21 

III. 4. Study Subject .......................................................................................... 21 

III. 5. Sample Technique .................................................................................. 22 

III. 6. Sample Size ............................................................................................ 22 

III. 7. Study Materials and Tools ...................................................................... 22 

III. 8. Method .................................................................................................... 23 

III. 9. Study Procedure...................................................................................... 23 

III. 10. Operational Definition ......................................................................... 28 

CHAPTER IV. RESULTS AND DISCUSSION ................................................... 29 

IV. 1. Results .................................................................................................... 29 

IV. 1. A. Subjects' clinicopathological characteristics ............................... 29 

IV. 1. B. Distribution of metastasis sites by patients age group ................. 30 

IV. 1. C. Profile of CXCR-4 mRNA expression ........................................ 31 

IV. 2. Discussion .............................................................................................. 34 

CHAPTER V. CONCLUSION .............................................................................. 42 

V. 1. Conclusion ............................................................................................... 42 

V. 2. Suggestions .............................................................................................. 42 

CHAPTER VI. REFERENCES.............................................................................. 44 

APPENDICES ........................................................................................................ 53 

PROFILE OF CXCR-4 MESSENGER RNA EXPRESSION IN METASTATIC INVASIVE CARCINOMA OF
THE BREAST
JEMMY KURNIAWAN, dr. Didik Setyo Heriyanto, Ph.D, Sp.PA; dr. Yudha Mathan Sakti Sp.OT (K); dr. Vita Yanti Anggraeni, M.Sc, Ph.D, Sp.PD 
Universitas Gadjah Mada, 2017 | Diunduh dari http://etd.repository.ugm.ac.id/



 

viii 

LIST OF TABLES 

Table 1. Study Authenticity ...................................................................................... 5 

Table 2. Semi-quantitative method for assessing histological grade in breast 

tumors ..................................................................................................................... 10 

Table 3. The eight edition of AJCC definition of T ............................................... 12 

Table 4. The eight edition of AJCC definition of N ............................................... 12 

Table 5. The eight edition of AJCC definition of M .............................................. 13 

Table 6. Stage grouping of the eighth edition of the TNM classification for breast 

cancer ...................................................................................................................... 14 

Table 7. Inclusion and exclusion criteria  ............................................................... 21 

Table 8. Primary sequence of GAPDH and CXCR-4 ............................................ 28 

Table 9. Condition of PCR for GAPDH and CXCR-4 ........................................... 28 

Table 10. Subjects' clinicopathological characteristics  .......................................... 29 

 

PROFILE OF CXCR-4 MESSENGER RNA EXPRESSION IN METASTATIC INVASIVE CARCINOMA OF
THE BREAST
JEMMY KURNIAWAN, dr. Didik Setyo Heriyanto, Ph.D, Sp.PA; dr. Yudha Mathan Sakti Sp.OT (K); dr. Vita Yanti Anggraeni, M.Sc, Ph.D, Sp.PD 
Universitas Gadjah Mada, 2017 | Diunduh dari http://etd.repository.ugm.ac.id/



 

ix 

LIST OF FIGURES 

Figure 1. Estimated breast carcinoma incidence and mortality rates worldwide in 

2012 .......................................................................................................................... 8 

Figure 2. Theoretical framework for the CXCR-4 expression up-regulation in 

breast carcinoma and its potential role together with CXCL-12 ............................ 19 

Figure 3. Conceptual framework for the profile of CXCR-4 expression in 

metastatic invasive carcinoma of the breast ........................................................... 20 

Figure 4. Study method. Gene refers to C-X-C chemokine receptor type 4 (CXCR-

4) ............................................................................................................................. 23 

Figure 5. Comparison of distribution of metastasis sites by patients' age group ... 30 

Figure 6. Distribution of metastasis sites in patients whose age were <45 ............ 31 

Figure 7. Distribution of metastasis sites in patients whose age were ≥45 ............ 31 

Figure 8. Highest CXCR-4 mRNA expression in both age groups on each subjects' 

metastatic sites ........................................................................................................ 32 

Figure 9. Lowest CXCR-4 mRNA expression in both age groups on each subjects' 

metastatic sites ........................................................................................................ 33 

Figure 10. The average level of CXCR-4 mRNA expression of all subjects based 

on the sites of metastasis ........................................................................................ 34

PROFILE OF CXCR-4 MESSENGER RNA EXPRESSION IN METASTATIC INVASIVE CARCINOMA OF
THE BREAST
JEMMY KURNIAWAN, dr. Didik Setyo Heriyanto, Ph.D, Sp.PA; dr. Yudha Mathan Sakti Sp.OT (K); dr. Vita Yanti Anggraeni, M.Sc, Ph.D, Sp.PD 
Universitas Gadjah Mada, 2017 | Diunduh dari http://etd.repository.ugm.ac.id/



 

x 

LIST OF APPENDICES 

Appendix 1. Sample data ........................................................................................ 53 

Appendix 2. Ethics committee approval ................................................................ 55 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

PROFILE OF CXCR-4 MESSENGER RNA EXPRESSION IN METASTATIC INVASIVE CARCINOMA OF
THE BREAST
JEMMY KURNIAWAN, dr. Didik Setyo Heriyanto, Ph.D, Sp.PA; dr. Yudha Mathan Sakti Sp.OT (K); dr. Vita Yanti Anggraeni, M.Sc, Ph.D, Sp.PD 
Universitas Gadjah Mada, 2017 | Diunduh dari http://etd.repository.ugm.ac.id/


