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ABSTRACT 

Background: Oxaliplatin-based regimens (XELOX, FOLFOX4, and FOLFOX6) have 
substantially improved the response of patients with colorectal cancer. The objective of 
this study is to investigate the "real life" use of Oxaliplatin-based regimens in treating pa-
tients whether adjuvant, neoadjuvant or palliative for metastatic colorectal cancer and fig-
ure out the safety profile of these regimens. 
 
Subjects and Methods:  In this observational, multi-centre, prospective study, the selec-
tion of the Oxaliplatin-based regimens was left to the investigator’s clinical practice to re-
flect the "in practice" approach. Data were recorded at different time-points; at the inclu-
sion visit, during each treatment administration and end of treatment. Safety outcomes 
were measured throughout treatment.   
 
Results: Of the 41 patients recruited for the study, two patients were excluded because 
the date of the informed consent was before the study protocol date. All remaining pa-
tients (n= 39) were included in the safety analysis. Only 19 patients were included in the 
efficacy analysis; distributed as the following; 10 (52.6%) XELOX, 5 (26.3%) FOLFOX6, 
and 4 (21.1%) FOLFOX4. Out of them, 9 (47.4%) patients showed response to treatment, 
whether partial 8 (42.1%) or complete 1 (5.3%), stable in 1 (5.3%) patients, and progres-
sive in 9 (47.4%) patients. The overall response distributed as following; 2/10 (20%) for 
XELOX, 4/5 (80%) for FOLFOX6, and 3/4 (75%) for FOLFOX4. Fatigue was the most 
commonly reported adverse events by two events, followed by diarrhea, vomiting and ane-
mia, one event each.  
 
Conclusion: The prescription of Oxaliplatin-based regimens in treating patients with col-
orectal cancer in Egypt was an efficient incomplete/partial tumor response. The reported 
adverse events and serious adverse events consisted of the known safety profile of Oxali-
platin. 
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INTRODUCTION 

Colorectal cancer (CRC) is one of the leading causes of cancer 
death worldwide [1].In 2016, CRC is leading to 49,190 cases of 
death in both genders in the United States (US) [2]. It is the 
most the most prevalent types of malignant digestive tract tu-
mors [3]. Metastatic colorectal cancer (m-CRC) is observed in 
more than one-fourth of newly diagnosis CRC. Although the 
survival of patients with local lesions has recently improved 
due to the developments in surgeries, local radiotherapy, and 
system chemotherapy, the prognosis of patients with mCRC 
remains poor. Fluorouracil (5-FU) has been the mainstay of 
chemotherapy in CRC patients for decades; however, the intro-
duction of new cytotoxic drugs, such as Oxaliplatin has sub-
stantially improved the response and the survival [4–7]. 

Oxaliplatin, a third-generation platinum compound, acts by 
distorting DNA into adducts, like other platinum compounds. 
However, unlike Cisplatin and Carboplatin, DNA adducts of 
Oxaliplatin are more hydrophobic, which enhances its activity 
in inhibiting DNA synthesis [8]. In the adjuvant setting and 
even in mCRC, Oxaliplatin in combination with 5-FU and leu-
covorin in the FOLFOX4 and FOLFOX6 regimens is the 
standard of treatment [9,10]. Also, a combination of Oxali-
platin with Capecitabine in the XELOX regimen has been sug-
gested. On the other hand, the safety of Oxaliplatin, as well as 
other platinum compounds, is still a matter of question with 
reports about anemia, neutropenia, and gastrointestinal mani-
festations [11–13]. 

Previous studies reported that FOLFOX2 (high-dose intensity 
of Oxaliplatin) shows high response rate (46%), while FOL-
FOX3 or FOLFOX4 shows (18–23%) and FOLFOX6 (26.7%) 
[14]. Despite overview analyses and consensus recommenda-
tions, detailed information is lacking regarding the actual use of 
the currently available CRC treatments. Furthermore, the rea-
sons that patients and physicians choose specific therapeutic 
regimens are not well understood. Based on this we aim to 
evaluate the response rate and tolerability of the different Oxal-
iplatin based regimens and evaluate the usage of FOLFOX 
versus FOLFIRI adopted by the Egyptian physicians in treat-
ing patients with the first-line mCRC. 

PATIENTS AND METHODS 

Patient Characteristics and Study design 

This is an observational, multi-center, prospective study that 
was carried in Egypt over a period of two years from Septem-
ber 2011 to September 2013. The study was conducted in full 
accordance with the guidelines for Good Clinical Practice and 
the Declaration of Helsinki. All patients signed informed con-
sent, indicating understanding the nature of the study, intended 
purpose, and possible benefits. The Study selection criteria 
were summarized in the flow diagram (Figure 1).  

Inclusion Criteria 

We included all patients who were: 1) ≥ 21 years; 2) Histologi-
cally or cytologically proven CRC at time of diagnosis; 3) Per-
formance status WHO < 2; 4) naïve patients with no prior 
chemotherapy treatment; 5) Patients might have received adju-
vant chemotherapy provided that 6 months have elapsed prior 

to inclusion into study; 6) Patients had bi-dimensionally meas-
urable disease; 7) Patients willing to sign Data Release Consent 
form. 

Exclusion Criteria 

All pregnant and lactating women were excluded from the 
study unless they implement adequate contraceptive measures 
during study participation. Also, we excluded patients who 
have other severe illness or uncontrolled medical condition or 
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Fig. 1 Flow diagram 
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infection. Experience patients with any anti-cancer therapy or 
participation in another clinical trial were excluded. 

Study Procedure  

The selection of the Oxaliplatin (Eloxatin) based regimen to be 
used in the study is left to the investigator’s clinical practice and 
opinion. The investigator was guided by the summary of prod-
uct characteristics (SPC). Eloxatin was administered by IV in-
fusion. Proper prophylaxis and treatment of chemotherapy-
related adverse events were managed according to the investi-
gator’s practice strategy. At the inclusion phase, we performed 
all require investigations: Cancer Diagnosis, treatment history, 
cardiac evaluation, performance status, and lab evaluation. Af-
ter each cycle, we evaluated the performance status, lab evalua-
tion, adverse events, and serious adverse events. The tumor 
assessment recommended being done every two cycles. At the 
end of Chemotherapy; 2 weeks from date of last cycle admin-
istration, we assessed the Overall Response Rate. 

Outcome evaluation 

Primary endpoint: To evaluate the response rate of the differ-
ent Oxaliplatin based regimen as first-line treatment of mCRC.  
Secondary endpoint: To evaluate the tolerability of the differ-
ent Oxaliplatin based regimen from baseline till the end of 
treatment.  

Statistical Analysis  

Data entry, verification, and validation were carried out using 
standard computer software. A double-entry method was used 
to ensure that the data were transferred accurately from the 
case report forms to the database. Data were analyzed using 
the software, Statistical Package for Social Science (SPSS Inc. 
Released 2009, PASW Statistics for Windows, version 18.0: 
SPSS Inc., Chicago, Illinois, USA), then processed and tabulat-
ed. Frequency distribution with its percentage and descriptive 
statistics with mean and standard deviation were calculated. Chi
-square, t-test, correlations were done whenever needed. P 
values of less than 0.05 were considered significant. There was 
a deviation  concerning the submission of the study to MoH-
REC, and a retrospective notification was done on 01-May-
2017 

RESULTS 

The study enrolled 41 patients with histologically or cytologi-
cally proven CRC at time of diagnosis and for whom the inves-
tigator decided to prescribe Oxaliplatin-based regimens. Out of 
41 enrolled participants, two patients were excluded because 
the date of the informed consent was before the study protocol 
date. 

Demographic Data 

The mean age of the 39 eligible participants was 51.6±17.7 
years. These patients presented with a mean weight and height 
of 71.1± 9.8 kg and 168.2 ± 8.4 cm, respectively. The recorded 
mean BMI was 25.3 ± 4.1 kg/m2.Out of 39 patients 22 patient 
(56.4%) recorded 0 in WHO performance status and 17 pa-
tients (43.6%) recorded 1. Nine (23.1%) patients had reported 
at least 1 past/current diseases rather than CRC; 5 (12.8%) 
diabetes mellitus, 4 (10.3%) allergy, and 1 (2.6%) ischemic heart 

disease. All demographic data were reported in (Table 1). 

Concomitant medications 

Out of 39 patients, 12 (30.8%) were taking at least one con-
comitant medication while 27 (69.2%) were not taking any con-
comitant medications during the study duration. Associated 
with chemotherapy, Bisoprolol was the most frequently used 
medication as 4 (10.3%) patients used it, followed by 
Glibenclamide by 3 (7.7%), Dexamethasone and Ondansetron 
by two patients (5.1%), other medications used by one patient 
(2.6%) as candesartan, isosorbide dinitrate, glimepiride.  

CRC characteristics 

Primary site: The Primary site of colorectal cancer in the ma-
jority of the patients was a rectum as reported in 19 (48.7%) 
patients followed by the colon in 17 (43.6%) and colon recto-
sigmoid in 3 (7.7%), (Table 1). 

Histo-pathologic grade: Regarding histo-pathologic grade 
classification, results showed that tumor differentiation could 
not be assessed (GX) in 4 (10.3%) patients, tumor was well 
differentiated (G1) in 3 (7.7%) patients, tumor was moderately 
differentiated (G2) in 15 (38.5%) patients, and tumor was 
poorly differentiated (G3) in 17 (43.5%) patients, (Table 1). 

TNM Classification: Regarding TNM stage, results showed 
that 1 patient (2.6%) in stage IIA and 1 patient (2.6%) in stage 
IIB, 12 patients (30.8%) in stage IIIA, 5 patients (12.8%) in 
stage IIIB, 4 patients (10.3%) in stage IIIC, 3 patients (7.7%) in 
stage IVA, and 13 patients (33.3%) in stage IIIC, (Table 1). 

History of cancer treatment: The results showed that nine 
patients (23.1%) underwent neoadjuvant chemotherapy, eight 
patients (20.5%) have taken XELOX (Oxaliplatin combined 
with Capecitabine) and only one patient (2.6%) has taken Cape-
citabine. Regarding radiotherapy, 13 (33.3%) patients under-
went radiotherapy treatment while 26 (66.7%) patients did not.  
Out of 39 patients, 22 (56.4%) patients underwent surgical 
treatment. Thirteen patients (33.3%)  underwent Hemicolecto-
my, 5 (12.8%) patients underwent Abdominoperineal resection, 
3 (7.7%) patients underwent endoscopic surgery, and only 1 
(2.6%) patients underwent Recto-sigmoidectomy. 

Regarding the adjuvant chemotherapy, there were 9 (23.1%) 
patients who have taken adjuvant chemotherapy listing as 
FOLFOX4 in 4 patients (10.3%), XELOX (Oxaliplatin com-
bined with Capecitabine) in 4 patients (10.3%) and Capecita-
bine in 1 patient (2.6%). Out of 39 patients, only two (5.1%) 
underwent radiotherapy treatment. The mean ELOXATIN® 
prescribed dose was 83.1±30.9 mg/m2, during a mean number 
of cycles 5.3±1.2 cycles (Table 1). 

Efficacy Outcome  

Overall Tumour Response 

Out of 19 patients, one patient (5.3%) had Complete Response 
(CR), eight patients (42.1%) had Partial Response (PR), one 
patient (5.3%) had Stable Disease / No Change (SD) and nine 
patients (47.4%) had Progressive Disease (PD). The total count 
of patients who had the overall response (CR+PR) is nine pa-
tients (47.4%), (Table 2). 
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Overall Tumour Response by different Oxaliplatin based 
regimen 

Regarding the overall response (CR+PR), two patients (10.5%) 
received XELOX, four patients (21.1%) received FOLFEX6, 
and three patients (15.8%) received FOLFOX4. We compared 
between the three groups regarding overall response according 
to Fisher's Exact Test (Monte Carlo Method), our finding 
demonstrated that there is no significant difference between 
the three groups (p= 0.053), (Figure 2). 
 

Fig 2. Overall tumor response after treatment among  
patients with metastatic disease 

 

Laboratory Parameters 

Regarding the laboratory parameters, our treatment causes a 
slight decrease in hemoglobin levels and platelet count from 
11.7±1 mg/dl to 11.4±0.9 mg/dl and from 316.81±112.99/
cmm to 275.5±120.91/cmm, respectively. Also, the reduction 
was observed in ASAT, ALAT, Total Bilirubin, and Creatinine 
level. On the other hand, it makes an increase in the level of 
White Blood Cells Count, Absolute Neutrophil Count, and 
Alkaline Phosphatase level. (Table 3) shows the mean differ-
ence between the baseline and before cycle eight.  

Safety Analysis 

Regarding the safety profile, the total number of adverse 
events was 13 events for nine patients (23%) while 30 patients 
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Table 1: Shows the baseline characteristics of included 
patients, Tumor and chemotherapy. TNM, tumor, node 

and metastasis; SD, Standard deviation  

Frequen-
cy, n=39 

(%) 
Characteristics 

51.6±17.7 Age (Mean ± SD) years 

25.3±4.1 BMI (Mean ± SD) kg/m2 

9 (23.1) Medical/Surgical History 

12 (30.8) Concomitant Medications 

22 (56.4) 0 Performance 
Status 

17 (43.6) 1 

19 (48.7) Rectum Primary Tumour 
Site 

17 (43.6) Colon 

3 (7.7) Rectosegmoid Colon 

24 (61.5) Adenocarcinoma Histo-pathologic 
Type 

14 (35.9) Mucinous Adenocarcinoma 

1 (2.6) Signet-ring Cell Carcinoma 

 
4 (10.3) GX : Differentiation cannot 

be assessed 

Histo-pathologic 
Grading 

3 (7.7) G1 : Well differentiated 

15 (38.5) G2 : Moderately differenti-
ated 

17 (43.5) G3 : Poorly differentiated 

1 (2.6) A 
Stage II 

TNM Staging 

1 (2.6) B 

12 (30.8) A 

Stage III 5 (12.8) B 

4 (10.3) C 

3 (7.7) A 
Stage IV 

13 (33.3) B 

6 (15.4) B : Invasion through the 
bowel 

Duke Staging 20 (51.3) C : Involvement of lymph 
nodes 

13 (33.3) D : Widespread metastases 

9 (23.1) Neoadjuvant Chemotherapy 

9 (23.1) Adjuvant Chemotherapy 

 13 (33.3) Neoadjuvant Radiotherapy 

2 (5.1) Yes Adjuvant  
Radiotherapy 37 (94.9) No 

22 (56.4) History of Surgery 

10 (52.6) XELOX 
Oxaliplatin-
based regiments 
(n =19) 

5 (26.3) FOLFOX6 

4 (21.1) FOLFOX4 

Table 2: shows the overall tumor response  

Overall Tumor Response Count % 

Complete Response (CR) 1 5.3 

Partial Response (PR) 8 42.1 

Stable Disease / No Change (SD) 1 5.3 

Progressive Disease (PD) 9 47.4 

Overall Response (CR + PR) 9 47.4 

Total 19 100 
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(77%) didn’t experience any adverse event. Fatigue was the 
most encountered, found in two patients, followed by one 
event for each case (n= 7), vomiting, diarrhea, neutropenia, 
anemia, palmar-plantar erythrodysesthesia syndrome, 
hypertension, hypotension, neuropathy peripheral, lower 
respiratory tract infection, and comorbidities, (Table 4). 

DISCUSSION 

Oxaliplatin-based regimens have been proven to improve sur-
vival in patients with mCRC. The current study investigated the 
in practice prescriptions of different Oxaliplatin-based regi-
mens among Egyptian patients and studied the efficacy and 
safety profile of these combinations. The results revealed that 
47.4% of patients showed a response to treatment, 42.1% par-
tial and 5.3% complete during the period of treatment of six 
months. After one year of follow-up, the overall response was 
distributed as follows; 20% XELOX, 80% FOLFOX6, 75% 
FOLFOX4.  

The risk of having CRC increases progressively from the age 40 
and sharply after the age of 50, and the incidence is the highest 
in people aged between 60 to 79 years, as described by How-
lader et al [15]. In this registry, the mean age of patients diag-
nosed with CRC was 51.6 years which is much lower than the 
reported mean age Leicher et al [16]. The fact of having rela-
tively low mean age of CRC patients in this study needs a fur-
ther investigation that should focus on risk factors that might 
be associated with the development of CRC. 

Our data showed that 76.9% of the patients have not com-
plained from medical disorders. However, 12.8% of them re-
ported having Diabetes mellitus. The association between dia-
betes mellitus and CRC has been studied previously. The study 
of Rosato et al, in 2016 showed that patients with type 2 diabe-
tes mellitus are at excessive risk of developing CRC [17]. Oxali-
platin has been used with different drugs combinations for 
treating CRC.  It was reported by Haller et al, that Oxaliplatin 
has synergistic antitumor activity when administered in combi-
nation with 5-FU and leucovorin [18]. The study analysis of 
Mohelnikova-Duchonova et al, in 2014 indicated that Oxali-
platin combined with 5-fluorouracil/leucovorin (FOLFOX) is 
one the most effective regimens for treating CRC patients with 

distant metastases [19].  As well, XELOX showed high efficacy 
as a first-line treatment for mCRC. XELOX exhibited similar 
response and overall survival rates as compared to FOLFOX 
[20]. In the current study, XELOX has been commonly pre-
scribed in more than half of the patients followed by FOL-
FOX4 and FOLFOX6. The convenient regimen provided by 
XELOX might be the reason that physicians tend to prescribe 
it as compared to FOLFOX. Regarding the administration of 
FOLFOX, it is reported earlier that FOLOFX2 and FOL-
FOX6 showed a higher response rate than FOLFOX4. Our 
study demonstrated that FOLFOX4 is the commonly pre-
scribed dose intensity of Oxaliplatin that physicians prefer. 
Reason for prescribing FOLFOX4 over FOLFOX2 and FOL-
FOX6 needs further investigation. 

Oxaliplatin prescribed dose range between 35 to 130 mg/m2. 
More than half of the patients were prescribed 85 mg/m2, as 
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Table 4: Adverse events and safety values 

Frequency 
of Subjects 

(%), 
[Frequency 
of Events]* 

Adverse Events 

2 (5.2), [2] Fatigue 

1 (2.6), [1] Vomiting 

1 (2.6), [1] Diarrhea 

1 (2.6), [1] Neutropenia 

1 (2.6), [1] Anaemia 

1 (2.6), [1] Palmar-plantar Erythrodysaesthesia Syndrome 

1 (2.6), [1] Hypertension 

1 (2.6), [1] Hypotension 

1 (2.6), [1] Neuropathy peripheral 

1 (2.6), [1] Lower Respiratory Tract Infection 

1 (2.6), [1] Comorbidities 

* Every subject may had more than one AEs/ADRs 

Table 3: Shows the difference between the laboratory parameters pre/post treatment. ASAT= Aspartate amino 
transferase; SGOT= Serum glutamic oxaloacetic transaminase; ALAT= Alanine amino transferase; SGPT= Se-

rum glutamic pyruvic transaminase  

p value MD±SE Post-treatment Pre-treatment Parameters 

0.16 -0.3±0.21 11.4±0.9 11.7±1 Hemoglobin levels (gm/dl) 

0.12 -41.31±26.5 275.5±120.91 316.81±112.99 Platelet Count (/cmm) 

0.07 2.7±1.5 8.45±9.19 5.67±2.13 White Blood Cells Count (/cmm) 

˂0.0001 1.71±0.29 4.2±1.131 2.48±1.48 Absolute Neutrophil Count (/cmm) 

0.003 -28.2±9.25 85±12.7 113.2±56.4 Alkaline Phosphatase level (U/L) 

˂0.0001 -7.40±1.65 19±5.7 26.4±8.6 ASAT (SGOT) level (U/L) 

˂0.0001 -17.20±3.60 13±4.2 30.2±22.1 ALAT (SGPT) (U/L) 

0.0001 -0.35±0.08 0.65±0.07 1±0.52 Total Bilirubin level (mg/dl) 

˂0.0001 -0.19±0.04 0.65±0.07 0.84±0.24 Creatinine level (mg/dl) 
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the recommended dose for CRC patients. Our study supports 
previous studies by Haller et al, that concluded the association 
between Oxaliplatin and adverse events including nausea, vom-
iting, or diarrhea, and hematologic toxicities such as neutro-
penia and thrombocytopenia [18]. Almost 20% of mCRC pa-
tients enrolled in this registry were treated with 130 mg/m2. 
This observation is important since previous literature showed 
that Oxaliplatin 85 mg/m2 is as effective as Oxaliplatin 130 
mg/m2, but with lower toxicity as observed by  Moreno-
Solórzano et al, as well [21].  

Overall tumor response was evaluated for only 19 patients who 
met the criteria for drug efficacy. Nine patients (47.4%) 
showed either a complete or partial response to the chemother-
apy. Whereas, additional nine patients (47.4%) showed progres-
sive disease and the last one had  stable disease. The rate of 
complete and partial response is in concordance with the study 
performed by Bazarbashi et al. However, the rate of progres-
sive disease is much higher in our study (47.4%) as compared 
to previous studies (4.4%) [22]. This observation needs further 
investigation to identify the reasons for having a high rate of 
progressive disease. 

Many limitations to this study may impede the ability to gener-
alize its findings to CRC patients in Egypt; the number of pa-
tients enrolled in this study was quite limited. Follow-up assess-
ments following the termination of therapy were not conduct-
ed, leading to the incapability of detecting the progression-free 
survival. 

CONCLUSION 

The prescription of Eloxatin based regimen for patients with 
histologically or cytologically proven CRC that the investigator 
decided to prescribe Eloxatin-based regimens was effective in 
complete and partial tumor response. Only one serious adverse 
event was reported during the treatment period. The safety 
data was consistent with the known safety profile of Oxali-
platin. 
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