
6 
 

TABLE OF CONTENTS 

 

APPROVAL PAGE .............................................................................................. 2 

PLAGIARISM FREE STATEMENT ................................................................. 3 

ACKNOWLEDGMENTS .................................................................................... 4 

TABLE OF CONTENTS ..................................................................................... 6 

LIST OF TABLES ................................................................................................ 8 

LIST OF FIGURES .............................................................................................. 9 

ABSTRACT .......................................................................................................... 10 

CHAPTER I INTRODUCTION ....................................................................... 11 

A. Background ............................................................................................... 11 

B. Problem Formulation ................................................................................ 12 

C. Research Authenticity ............................................................................... 12 

D. Research Benefits ...................................................................................... 14 

E. Objectives ................................................................................................. 14 

CHAPTER II REVIEW OF RELATED LITERATURE ............................... 15 

A. Literature Review ...................................................................................... 15 

1. Nasopharyngeal Carcinoma .................................................................. 15 

2. EBV and its correlation with Nasopharyngeal Carcinoma ................... 19 

3. Tumor microenvironment ..................................................................... 20 

4. SDF-1 .................................................................................................... 21 

B. Theoretical Framework ............................................................................. 22 

C. Conceptual Framework ............................................................................. 22 

D. Hypothesis ................................................................................................. 23 

CHAPTER III METHOD OF RESEARCH .................................................... 24 

A. Variables ................................................................................................... 24 

1. Independent Variable ............................................................................ 24 

2. Dependent Variable............................................................................... 24 

3. Confounding Variable ........................................................................... 24 

4. Operational definition of variable ......................................................... 24 

Proportion of SDF-1 Expression in Nasopharyngeal Carcinoma Patients With Different Tumor Size
and
Lymph Node Metastasis
Raiqa Nazhira Tazkia Zakaria, Dewi Kartikawati Paramita, S.Si., M.Si., Ph.D; Jajah Fachiroh, S.P., M.Si., Ph.D
Universitas Gadjah Mada, 2025 | Diunduh dari http://etd.repository.ugm.ac.id/



7 
 

B. Research Design ........................................................................................ 26 

C. Research Population & Samples ............................................................... 26 

1. Research Population .............................................................................. 26 

2. Sample ................................................................................................... 27 

3. Sample Size ........................................................................................... 27 

D. Research Flow ......................................................................................... 28 

1. Preparation ............................................................................................ 28 

2. Samples collection ................................................................................ 28 

3. Data collection ...................................................................................... 29 

4. IHC Result Interpretation ...................................................................... 31 

5. Statistical analysis ................................................................................. 32 

CHAPTER IV RESEARCH RESULT AND DISCUSSION .......................... 33 

A. Result ........................................................................................................ 33 

1. Research Subject Characteristics .......................................................... 33 

2. SDF-1 Expression in NPC Tissue ......................................................... 35 

3. Proportion of SDF-1 Expression ........................................................... 37 

B. Discussion ................................................................................................. 40 

C. Research Limitations ................................................................................ 46 

CHAPTER V CONCLUSION AND SUGGESTION ...................................... 47 

A. Conclusion ................................................................................................ 47 

B. Suggestion ................................................................................................. 47 

REFERENCES .................................................................................................... 49 

 

 

 

 

 

 

 

Proportion of SDF-1 Expression in Nasopharyngeal Carcinoma Patients With Different Tumor Size
and
Lymph Node Metastasis
Raiqa Nazhira Tazkia Zakaria, Dewi Kartikawati Paramita, S.Si., M.Si., Ph.D; Jajah Fachiroh, S.P., M.Si., Ph.D
Universitas Gadjah Mada, 2025 | Diunduh dari http://etd.repository.ugm.ac.id/



8 
 

LIST OF TABLES 

Table 1. Research Authenticity ............................................................................. 13 

Table 2. Tumor Staging ........................................................................................ 18 

Table 3. Operational Definition of variables ....................................................... 244 

Table 4. Immunohistochemistry procedure ......................................................... 299 

Table 5. Frequency of Positive Cells ................................................................... 311 

Table 6. IHC Staining Intensity ........................................................................... 322 

Table 7. Scoring of IHC intensity ........................................................................ 322 

Table 8. Patient’s characteristics .......................................................................... 344 

Table 9. Proportion of SDF-1 Among Subjects of Study ..................................... 37 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Proportion of SDF-1 Expression in Nasopharyngeal Carcinoma Patients With Different Tumor Size
and
Lymph Node Metastasis
Raiqa Nazhira Tazkia Zakaria, Dewi Kartikawati Paramita, S.Si., M.Si., Ph.D; Jajah Fachiroh, S.P., M.Si., Ph.D
Universitas Gadjah Mada, 2025 | Diunduh dari http://etd.repository.ugm.ac.id/



9 
 

LIST OF FIGURES 

Figure 1. Theoretical Framework ......................................................................... 22 

Figure 2. Conceptual Framework ......................................................................... 22 

Figure 3. Research Flow ...................................................................................... 288 

Figure 4. Cytoplasmic expression of SDF-1 protein in NPC tissues. ................... 36 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Proportion of SDF-1 Expression in Nasopharyngeal Carcinoma Patients With Different Tumor Size
and
Lymph Node Metastasis
Raiqa Nazhira Tazkia Zakaria, Dewi Kartikawati Paramita, S.Si., M.Si., Ph.D; Jajah Fachiroh, S.P., M.Si., Ph.D
Universitas Gadjah Mada, 2025 | Diunduh dari http://etd.repository.ugm.ac.id/


