
 
 شبكة المعلومات الجامعية

 التوثيق الإلكتروني والميكروفيلم

                        

 بسم الله الرحمن الرحيم

               
 

  
HANAA ALY  



 
 شبكة المعلومات الجامعية

 التوثيق الإلكتروني والميكروفيلم

 
 

 شبكة المعلومات الجامعية 
  يق الالكتروني والميكروفيلمالتوث

 
HANAA ALY  

 



 
 شبكة المعلومات الجامعية

 التوثيق الإلكتروني والميكروفيلم

 جامعة عين شمس
 لكتروني والميكروفيلمالتوثيق الإ

 قسم
 ن المادة التي تم توثيقها وتسجيلهانقسم بالله العظيم أ

 علي هذه الأقراص المدمجة قد أعدت دون أية تغيرات

 

 يجب أن
 حفظ هذه الأقراص المدمجة بعيدا عن الغبارت

 
 

HANAA ALY  



 

Retrospective Analysis of Folfox 

versus Folfox and Cetuximab for 

Patients with Metastatic Cancer Colon 

Thesis    

Submitted for Partial Fulfillment of Master Degree in 

Clinical Oncology 

By  

Kyrillous Mounir Beniamin 
M.B.B.CH. 

 

Under Supervision of 

Prof Dr. Eman El-sheikh 

Professor of Clinical Oncology 

Faculty of Medicine – Ain Shams University 

Dr. Amr Lotfy 

Assistant Professor Of clinical Oncology 

Faculty of Medicine – Ain Shams University 

Dr. Nesreen Ahmed Mosalam 

Assistant Professor Of clinical Oncology 

Faculty of Medicine – Ain Shams University 

 

Faculty of Medicine 

Ain Shams University 

2020 

 



AAAccckkknnnooowwwllleeedddgggmmmeeennnttt 

First and foremost, I feel always indebted to GOD, the 

Most Kind and Most Merciful.

I’d like to express my respectful thanks and profound 

gratitude to Prof Dr. Eman El-sheikh, Professor of Clinical 

Oncology Faculty of Medicine – Ain Shams University for her 

keen guidance, kind supervision, valuable advice and continuous 

encouragement, which made possible the completion of this work. 

I am also delighted to express my deepest gratitude and 

thanks to Dr. Amr Lotfy, Assistant Professor of clinical 

Oncology Faculty of Medicine – Ain Shams University, for his 

kind care, continuous supervision, valuable instructions, 

constant help and great assistance throughout this work. 

I am deeply thankful to Dr. Nesreen Ahmed 

Mosalam, Assistant Professor of clinical Oncology Faculty of 

Medicine – Ain Shams University, for her great help, active 

participation and guidance. 

Kyrillous Mounir  



List of Contents 

Title       Page No.  

List of Tables ............................................................................................ i 

List of Figures ....................................................................................... iii 

List of Abbreviations ............................................................................. vi 

Introduction ............................................................................................. 1 

Aim of the Work ...................................................................................... 3 

Review of Literature .............................................................................. 4 

Patients and Methods .......................................................................... 66 

Results .................................................................................................... 70 

Discussion ........................................................................................... 109 

Summary & Conclusion ................................................................... 115 

References ........................................................................................... 117 

Arabic Summary .......................................................................... –– 

 

 



 

 i 

List of Tables 

Table No.     Title   Page No.  

Table (1):  The American Joint Cancer Committee 

(AJCC)/ Union for International Cancer 

Control (UICC) TNM classification, 7th 

edition .......................................................................... 28 

Table (2):  Surveillance recommendations for stage II 

and III colon cancer .................................................. 64 

Table (3):  Descriptive data regarding Demographic and 

anthropometric measures of the studied 

cases. ............................................................................ 70 

Table (4):  Descriptive data regarding pathology, grade 

and metastatic sites. ................................................ 74 

Table (5):  Descriptive data regarding T, N and stage. ........ 76 

Table (6):  Descriptive data regarding Time of 

metastasis, Site of biopsy, Site of biopsy, 

Imaging, CEA, Type of previous treatment 

and Aim of the treatment. ...................................... 78 

Table (7):  Descriptive data regarding response after 

three and six months. .............................................. 81 

Table (8):  Descriptive data regarding side effects, 

treatment received and resectability.................... 82 

Table (9):  Descriptive data regarding PFS, relapse,OAS 

and death. ................................................................... 84 

Table (10):  Comparison between Folfox only and folfox-

Erbitux regarding Demographic and 

anthropometric data. ............................................... 85 

Table (11):  Comparison between Folfox only and folfox-

Erbitux regarding pathology, grade and 

metastatic sites. ........................................................ 88 

Table (12):  Comparison between Folfox only and folfox-

Erbitux regarding T,N and stage. ......................... 89 



 

 ii 

List of Tables Cont... 

Table No.     Title   Page No.  

Table (13):  Comparison between Folfox only and folfox-

Erbitux regarding time of metastasis, site of 

biopsy, imaging, CEA, type of previous 

treatment and aim of treatment............................ 90 

Table (14):  Comparison between Folfox only and folfox-

Erbitux regarding response after 3 and 6 

months. ........................................................................ 92 

Table (15):  Showing comparison between Folfox only and 

folfox-Erbitux regarding side effects and 

resectability. ............................................................... 94 

Table (16):  Showing comparison between Folfox only and 

folfox-Erbitux regarding PFS, relapse, OS 

and death. ................................................................... 95 

Table (17):  Kaplan Mayer Survival Analysis for the 

comparison between the two studied groups 

regarding overall survival (OS) (months). .......... 99 

Table (18):  Kaplan Mayer Survival Analysis for the 

comparison between the two studied groups 

regarding progression free survival (PFS) 

(months) .................................................................... 100 

Table (19):  Relation of overall survival with the other 

studied parameters in all patients. .................... 101 

Table (20):  Relation of PFS with the other studied 

parameters in all patients. ................................... 105 

 

 

 

 



 

 iii 

List of Figures  

Fig. No.     Title   Page No.  

Figure (1):  Colon Cancer, Percentage Distribution of 

Cases within the Large Bowel, Great 

Britain, 2007-2009 ....................................................... 7 

Figure (2):  Family history & Genetic syndromes .................... 10 

Figure (3):  APC-associated familial adenomatous 

polyposis ....................................................................... 12 

Figure (4):  Hereditary Nonpolyposis Colon Cancer ................ 14 

Figure (5):  Showing the percentage of  males  and 

females. ......................................................................... 71 

Figure (6):  Showing the percentage of main co-

morbidities. .................................................................. 71 

Figure (7):  Showing the percentage of patients with 

positive family and surgical history. ..................... 72 

Figure (8):  Showing the percentage of the patients 

with Risk factors. ....................................................... 72 

Figure (9):  Showing the percentage of patients with 

right and left sided cancer colon. ............................ 73 

Figure (10):  Showing the percentage of the grades of 

pathology. ..................................................................... 75 

Figure (11):  Showing the percentage of metastatic sites. ........ 75 

Figure (12):  Showing the percentage of  different 

stages. ........................................................................... 76 

Figure (13):  Showing the percentage of  nodal 

infiltration. .................................................................. 77 

Figure (14):  Showing the percentage of  different 

stages. ........................................................................... 77 

Figure (15):  Showing the percentage of  different sites 

of biopsy. ....................................................................... 79 

Figure (16):  Showing the percentage of  curative and 

palliative aim in the studied cases. ........................ 79 



 

 iv 

List of Figures Cont... 

Fig. No.     Title   Page No.  

Figure (17):  Showing the percentage of different 

modalities of imaging. ............................................... 80 

Figure (18):  Showing percentage of response after three 

and six months. ........................................................... 81 

Figure (19):  Showing the percentage of main side 

effects in the studied cases. ..................................... 82 

Figure (20): Showing the percentage of treatment 

received. ........................................................................ 83 

Figure (21):  Showing the percentage of  resectable and 

irresectable patients. ................................................. 83 

Figure (22):  Showing the percentage of death in the 

studied cases. .............................................................. 84 

Figure (23):  Showing percentage of gender between the 

two groups. ................................................................... 86 

Figure (24):  Showing mean age between the two 

groups. .......................................................................... 86 

Figure (25):  Showing percentage of family history and 

surgical history between the two groups. ............. 87 

Figure (26):  Showing percentage of different modalities 

of imaging between the two groups. ...................... 91 

Figure (27):  Showing percentage of response after three 

months in the two groups ......................................... 93 

Figure (28):  Showing percentage of response after six 

months in the two groups. ........................................ 93 

Figure (29): Showing comparison between the two 

studied groups regarding overall survival 

(OS) (months). ............................................................. 96 

Figure (30): Showing percentage of fate in the two 

groups. .......................................................................... 96 

Figure (31):  Kaplan Mayer analysis for OS for all the 

studied cases ............................................................... 97 



 

 v 

List of Figures Cont... 

Fig. No.     Title   Page No.  

Figure (32):  Kaplan Mayer analysis for PFS for all the 

studied cases ............................................................... 98 

Figure (33):  Showing comparison between the two 

studied groups regarding overall survival 

(OS) (months). ............................................................. 99 

Figure (34):  Showing comparison between the two 

studied groups regarding overall survival 

(PFS) (months). ......................................................... 100 

Figure (35):  Showing relation of overall survival with 

age. .............................................................................. 102 

Figure (36):  Showing relation of overall survival with 

performance status. ................................................. 102 

Figure (37):  Showing relation of overall survival with 

side of the tumor. ..................................................... 103 

Figure (38):  Showing relation of overall survival with 

grade. .......................................................................... 103 

Figure (39):  Showing relation of overall survival with 

the stage of tumor. ................................................... 104 

Figure (40):  Showing relation of overall survival with 

Aim of the treatment. .............................................. 104 

Figure (41):  Showing relation of PFS with age. ....................... 106 

Figure (42):  Showing relation of PFS with performance 

status. ......................................................................... 106 

Figure (43):  Showing relation of PFS with grade. ................... 107 

Figure (44):  Showing relation of PFS with metastatic 

site ............................................................................... 107 

Figure (45):  Showing relation of PFS with stage. ................... 108 

Figure (46): Showing relation of PFS with Aim of 

treatment ................................................................... 108 

  

 



 

 vi 

List of Abbreviations  

Abb.    Full term  

ACG .................... American College of Gastroenterology  

AFAP .................. Attenuated FAP  

AJCC .....................American Joint Cancer Committee  

ATE ..................... Arterial thromboembolism  

CAPOX ............... Capecitabine and oxaliplatin  

CEA .................... Carcinoembryonic antigen  

COX-2 ....................Cyclooxygenase-2  

CRC .................... Colorectal cancer  

CT ....................... Computed tomographic  

EGFR .................. Epidermal growth factor receptor  

EMA .................... European Medicines Agency  

FAP ..................... Familial adenomatous polyposis  

FDA .......................Food and Drug Administration  

FDG .................... Fluorodeoxyglucose 

FIT ...................... Fecal immunochemical test  

FOBT .................. Fecal occult blood test  

FOLFIRI ............. Irinotecan and infusional 5-FU/folinic acid  

FOLFOX-4 .......... Oxaliplatin plus infusional (5-FU) and folinic 

acid  

GPCR .................. Gharbiah Population-based Cancer Registry  

HNPCC ............... Hereditary non-polyposis colorectal cancer  

IARC ................... International agency for Research on cancer  

IFL ...................... Irinotecan, 5-fluorouracil, and leucovorin  

IHCs ................... Immunohistochemistry techniques  

ITT ...................... Intention-to-treat  

LAC ..................... Laparoscopic-assisted colectomy  

LVI ...................... Lymphovascular invasion  

MCRC ................. Metastatic colorectal cancer  

MMR ................... Mismatch repair  



 

 vii 

List of Abbreviations Cont... 

Abb.    Full term  

MSI ..................... Microsatellite instability  

NSAIDs .............. Nonsteroidal anti-inflammatory drugs  

OS ....................... Overall survival  

pCR ..................... Pathological complete regression  

PFS ..................... Progression-free survival  

TEM .................... Transanal endoscopic microsurgery  

TME .................... Total mesorectal excision  

TRUS .................. Transrectal ultrasound  

UICC .....................Union for International Cancer Control  

VEGF .................. Vascular endothelial growth factor  

 

  

 



Introduction  

 1 

INTRODUCTION 

The epidermal growth factor receptor (EGFR) targeting 

monoclonal antibody cetuximab improves overall survival 

when added to standard chemotherapy used in the treatment of 

metastatic colorectal cancer (mCRC). (Oxaliplatin and 

Cetuximab in First-Line Treatment of mCRC) study 

demonstrated that the tumor mutation status of codons 12 and 

13 of the KRAS gene was predictive for the activity of 

cetuximab combined with oxaliplatin plus infusional (5-FU) 

and folinic acid (FOLFOX-4) in the first-line treatment of 

mCRC (Bokemeyer et al., 2009). 

Cetuximab activity is limited to patients whose tumors 

were RAS wild type. It was also consistent with retrospective 

analysis in mCRC involving cetuximab administered as 

monotherapy in patients who had failed prior chemotherapy 

and as first-line treatment in combination with irinotecan and 

infusional 5-FU/folinic acid (FOLFIRI). These analyses 

demonstrated improved outcome for patients with RAS wild-

type mCRC who received treatment including cetuximab, with 

overall survival improved in both studies (Van Cutsem et al., 

2010). 

At the time of initial reporting, overall survival data were 

not available for the study. In addition, RAS tumor mutation 

data were not completely available for all of patients in the 

intention-to-treat (ITT) population. Although comparison of the 
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baseline characteristics and efficacy data suggested that the 

RAS population was essentially representative of the ITT 

population, it was believed that the accuracy and strength of the 

conclusions would be increased if tumor KRAS mutation status 

could be determined for a higher proportion of patient samples. 

This study therefore reports an updated analysis based on the 

consideration of overall survival and other end points in an 

increased population of patients for which tumor RAS mutation 

status has been determined (Lievre et al., 2008). 

Patients were randomly assigned to receive FOLFOX-4 

(oxaliplatin 85 mg/m
2
; folinic acid 200 mg/m

2
, followed by 5-

FU, as a 400 mg/m
2
 intravenous bolus then a 600 mg/m

2
 

infusion over 22 h, days 1 and 2 of a 14-day cycle) with or 

without cetuximab (initial dose 400 mg/m
2
 and 250 

mg/m
2
/week thereafter), until disease progression or 

unacceptable toxicity, as first-line treatment for mCRC. 

Response was assessed radiologically, every 12 weeks (De 

Roock et al., 2008). 

The addition of cetuximab to first-line FOLFOX 

chemotherapy statistically significantly improved PFS, OS, and 

ORR in pts with RAS wt mCRC. The TAILOR study met its 

primary objective and confirms cetuximab in combination with 

chemotherapy as a standard-of-care first-line treatment regimen 

for patients with RAS wt mCRC (Qin et al., 2016). 

 


