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ABSTRACT 

Irinotecan( CPT-11 ) is an important chemotherapy for the treatment of colorectal cancers. The 

main drawback is its toxicity which includes Neutropenia and Diarrhea.  Some studies confirms 

the correlation between increasing the incidence of Neutropenia and Diarrhea in patients with 

UGT1A1*28 polymorphism and other studies could not conclude it. So, other factors may 

incorporate to act with the presence of the polymorphism to increase CPT-11 toxicity. In this 

study, we try to find these factors. Patients were divided into 2 groups according to the presence or 

absence of previous chemotherapy treatment. All patients received standard IFL regimen. Primary 

endpoint was: comparison between the 2 groups as regard to toxicities. Secondary endpoint was 

assessment of the incidence of UGT1A1*28 polymorphism. UGT1A1*28 polymorphism was 

present in 20 patients (43%) of them 15% are homozygous. Twenty three patients were 

chemotherapy naive in group (1) and 20 patients in group (2) had received previous chemotherapy. 

Grade (II-IV) neutropenia were found in 52 % of group 1 versus 20 % of group 2 (P=0.1). Grade 

(II-IV) diarrhea was found in 52 % of patients of group 1 and 15% of patients with group 2 

(P=0.05).Treatment delay occurred in 29.16 % of group 1 versus 72.4 % of group 2. (P=0.1). The 

study concluded that UGT1A1*28 polymorphism is present frequently (43%) in a Caucasian 

population and is associated with more incidence of toxicity in chemotherapy naïve patients. 
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INTRODUCTION 

Irinotecan (CPT-11) is currently used in cancer chemotherapy because of its ability to inhibit 

topoisomerase I.
1
 Despite the development of novel anticancer agents, such as bevacizumab, 

cetuximab or panitumumab, the backbone of metastatic colorectal cancer (CRC) treatment is based 

on the combination of 5-fluorouracil (5FU) (±leucovorin), oxaliplatin and irinotecan
2
. On the basis 

of large randomized clinical trials, CPT-11 either alone or in combination with 5FU has been 

accepted as first- or second-line chemotherapy for the treatment of patients with CRC
3
. 

Administered as a prodrug, irinotecan undergoes enzymatic conversion by carboxyesterase-2 to 

yield the clinically active metabolite, SN-38. This active form interferes with tumor cell division 

by inhibiting the nuclear enzyme topo isomeraseI
4
. SN-38 is eliminated from the body through the 

biliary system after a process of glucuronidation (conjugation to glucuronic acid) through the 

uridine diphosphate glucuronosyl transferase (UGT)1A1 enzyme
5
. The UGT1 family, polypeptide 

A1 gene (UGT1A1) *28 polymorphism reduces the enzyme activity, which may lead to severe 

toxicity in patients treated with irinotecan
6–9

. The activity of UGT1A1 depends on the number of 

TA repeats in the promoter region of the gene [the wild type has six repeats (TA6) and 

UGT1A1*28 has seven repeats (TA7)]. The TA7 allele is associated with decreased expression of 

the enzyme and less effective glucuronidation of SN 38. Therefore, patients with TA7/TA7 have 

higher exposure to SN38 and an increased risk of side effects
7–10

. Some studies confirms the 

correlation between increasing the incidence of Neutropenia and Diarrhea in patients with 

UGT1A1*28 polymorphism
11-13

 and other studies could not conclude it
14, 15

. So, other factors may 

incorporate to act with the presence of the polymorphism to increase CPT-11 toxicity. In this 

study, we try to find these factors. One of them, if the patient chemotherapy naïve or not. 

MATERIALS AND METHOD 

This prospective case control study included all eligible cancer patients who presented to the 

Medical Oncology clinics of the National Cancer Institute (NCI), Cairo University during the 

period from October 2010 to March 2012 and were scheduled to receive Irinotecan based 

chemotherapy. Patients were divided into 2 groups according to the presence or absence of 

previous chemotherapy treatment. The study was conducted according to the Declaration of 

Helsinki and the guidelines for Good Clinical Practice. The local ethics committees approved the 

protocol, and informed consent was obtained from all patients before study entry. 

Inclusion Criteria 

 Age not less than 18 years. 

http://jjco.oxfordjournals.org/content/early/2011/02/07/jjco.hyr001.full#ref-12
http://jjco.oxfordjournals.org/content/early/2011/02/07/jjco.hyr001.full#ref-15
http://jjco.oxfordjournals.org/content/early/2011/02/07/jjco.hyr001.full#ref-13
http://jjco.oxfordjournals.org/content/early/2011/02/07/jjco.hyr001.full#ref-16
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 Pathological confirmation of cancer. 

 Adequate bone marrow function: 

o White Blood Cells (WBC) count ≥3.0 x 10
9
 /L. 

o Absolute Neutophilic Count (ANC) ≥1.5 x 10
9
 /L. 

o Platelet count ≥100 x10
9
 /L. 

o Hemoglobin level ≥9 g/L.  

 Adequate renal function: 

o Plasma creatinine (Cr) level <1.5 normal value. 

 Adequate hepatic function: 

o Total bilirubin (T.bil) ≤1.5XUNL (Upper Normal Limit). 

o AST and ALT ≤2.5 X UNL. 

 Eastern Cooperative Oncology Group (ECOG) performance status (PS) 0-2.  

Exclusion criteria 

• Pregnant or breastfeeding patients. 

• Patients with a currently active second malignancy. 

TREATMENT PROTOCOL 

To prevent nausea and vomiting:  

Patients received pre-medication consisting of intravenous Ondansetron 8mg, dexamethasone 8mg 

and ranitidine 150mg. 

Chemotherapy:  

IFL chemotherapy ( Irinotecan 125 mg /m
2
, Fluorouracil (5-FU) 425 mg /m

2
, Calcium Leucovorin 

20 mg /m2 ) were given; 4 weeks on and 2 weeks off. Appropriate dilutions for Irinotecan solution 

were made in 5% dextrose solution and administered to patients by intravenous (IV) infusion (90 

min). Leucovorin and 5-FU are given as IV bolus. 

Study assessment 

Pretreatment assessment included complete medical history and physical examination. Further 

assessment conducted within 7 days before treatment included vital signs, performance status 

(ECOG), complete blood count with differential and full biochemical panel, including liver and 

renal function tests were performed and repeated before each treatment course. CEA and CA19.9 

were done at base line and then every 6 weeks. Radiological evaluation including computerized 

tomography (CT) scan of the chest, Abdomen & pelvis. Additional radiological imaging such as 

bone scan were done if indicated. 
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Post treatment evaluation included 

Medical history and physical examination every 3 weeks. CBC and chemistry every 3 weeks. CT 

chest, abdomen and pelvis every 6 weeks. CEA and CA19.9 every 6 weeks. Other investigations 

were done if indicated. 

Toxicity 

Toxicity evaluation was done according to the NCI Common Terminology Criteria for Adverse 

Events v4.0 (CTCAE).
16

 

Statistical methods 

SPSS package (version 17.0) was used for data analysis. Mean and standard deviation were 

reported to describe quantitative data. The Chi-square and Fischer exact tests were used to evaluate 

the differences in the distribution of the variables. The Kaplan–Meier method was used to estimate 

the overall and progression free survival and the Log rank test to evaluate differences in survival 

among groups. 

UGT1A1 assessment 

UGT1A1*28 polymorphism is characterized by the presence of an additional TA repeat in the 

TATA sequence of the UGT1A1 promoter ((TA) 7TAA, instead of (TA)6TAA). In the current 

study, UGT1A1*28 polymorphism was assessed in the blood and/or tissues by PCR as previously 

described by Iyer et al., 2002
17

 and Akiyama et al., 2008.
18

 

Extraction of DNA from blood Mononuclear cells (MNCs) 

Blood samples (7 ml) were collected from each patient on day 1 of the cycle (before starting 

chemotherapy). Density gradient separation of the MNCs from the collected blood was done using 

FicollHypaque Solution. DNA was extracted from the MNCs by phenol: chloroform: isoamyl 

alcohol after proteinase K digestion according to standard protocols. The extracted DNA was used 

to detect UGT1A1*28 polymorphism by PCR.
17, 18

 

DNA Extraction from formalin fixed paraffin embedded tissues (FFPET): 

For each tumor sample included in the study, five micron thick sections (5 sections) were obtained 

in a sterile, eppindorff, plastic tube. DNA was extracted from the homogenized FFPET sections by 

phenol: chloroform: isoamyl alcohol after proteinase K digestion according to standard protocols. 

Assessment of the concentration and purity of the extracted DNA was done using the 

spectrophotometer followed by visualization of an ethidium bromide-stained gel.
17, 18

 

PCR amplification and genotyping of UGT1A1*28: 

The isolated DNA was amplified by polymerase chain reaction (PCR) using the primer sequences 

and conditions of Iyer et al., 1999
19
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Primers: 

5’-GTC ACG TGA CAC AGT CAA AC-3’ 

5’-TTT GCT CCT GCC AGA GGT T-3’ 

PCR conditions 

Initial denaturation step at 950C for 5 minutes, 30 cycles of: 950C for 30 seconds, 580C for 40 

seconds, 720C for 40 seconds and final extension at 720C for 5 minutes. 

Genotypes were assigned as follows 

6/6: homozygous for (TA)6TAA 

6/7: heterozygous for each (TA)6TAA/(TA)7TAA 

7/7: homozygous for (TA)7TAA 

5/8: heterozygous for each (TA)5TAA/(TA)8TAA 

RESULTS AND DISCUSSION 

46 cases of advanced colorectal cancer presenting to National Cancer Institute, Cairo University, 

aged between 19 and 71 years with a median age of 45 years were included and followed up 

during the period from September 2010 to January 2013 with a median follow up of 9 months. 

Patients’ Characteristics 

Table 1 summarizes patients’ characteristics with regard to age, sex, stage, pathology, side,   and 

smoking history. 

Table 1: Patients’ Characteristics 

Characteristic No. of patients (%)  

1
st
 line ( Group 1) 2

nd
 line (Group 2) P-Value 

All patients 26 (100) 20 (100)  

Mean Age 45 years 44 years  

Sex 

Male 13 (56) 11 (55) 0.5 

Female 10 (44) 9 (45) 0.5 

Stage: 

III 7 (30) 8 (40) 0.36 

IV 16 (70) 12 (60) 0.36 

Pathology: 

Adenocarcinoma GII 14 (60) 15 (75) 0.35 

Adenocarcinoma GIII 4 (18) 2 (10) 0.35 

Mucinous Adenocarcinoma GII 5 (22) 3 (15) 0.47 

Side: Left 8 (35) 4 (20) 0.35 

 Right 15 (65) 16 (80) 0.5 

Smoking history 4 (18) 3 (15) 0.4 
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UGT1A1*28 polymorphism were present in 20 patients (43%),  homozygous in 7 patients (15%) 

and heterozygous in 13 patients (28%).figure (1). 

Genotypes were: 

6/6 in 26 patients (57%). 

6/7 in 9 patients (20%). 

7/7 in 7 patients (15%). 

5/8 in 4 patients (8%). 

 

Figure 1: Incidence of UGT1A1 polymorphism 

Three patients were excluded from the study due to poor performance status. Forty three patients 

received IFL chemotherapy regimen, 23 as first line and 20 patients as second line. Of the 23 

chemotherapy naïve patients, 4 patients with homozygous polymorphism and 6 patients with 

heterozygous polymorphism. While 2 patients with homozygous polymorphism and 7 patients 

with heterozygous polymorphism in the second line group.( P value 0.6 and 0.7 respectively). 

TOXICITY 

Neutropenia:  

There was a lower incidence of neutropenia in patients with 2
nd

 line compared to chemotherapy 

naïve patients. Grade (II-IV) neutropenia were found in 52 % of group 1 versus 20 % of group2. 

(P=0.1). ). 

Diarrhea:  

Grade (II-IV) diarrhea was found in 52 % of patients of group 1 and 15% of patients with group 2. 

(P=0.05).  

Vomiting:  
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Grade (II-IV) vomiting was found in 26 % of group 1 versus 25 % of group2.(P=0.6) 

Treatment delay:  

There was a lower incidence of treatment delay in patients with 2
nd

 line treatment compared to 

chemotherapy naïve patients. Treatment delay occurred in 29.16 % of group 1 versus 72.4 % of 

group 2. (P=0.1).. UGT1A1*28 polymorphism were present in 43 % of patients, 15 % 

homozygous (7/7) and 28 % heterozygous (6/7). In Christoph Schulz et al. (2009) study, 9.5 % of 

patients were homozygous and 49.5 % were heterozygous for UGT1A1*28.
20

In other studies,  

UGT1A1*28 polymorphism was  present in a lower percentage such as Y. Akiyama et al. (2008) 

study, in which there was 16.4% of Japanese patients having  this polymorphism, and 10.5% in 

Xiaoqing Zhang et al. (2012) study, 15.3% in Zhang A et al. (2007) study, 28.6% in Tang et al. 

(2005) study, 18.7% in Zhou et al. (2009) study, 13% in Saeki et al. (2006) study, 14% in Yea et 

al. (2008) study and 28.6% in Thomas et al. (2006) study have UGT1A1*28 polymorphism.
18, 21-27

 

It is noteworthy that ethnic differences do exist in the UGT1A1*28 polymorphism, that's why 

there is differences between different studies of different ethnicity. Three patients were excluded 

from the study due to poor performance status. It is surprising that although UGT1A1*28 

polymorphism difference between the two studied groups was not significant, there was an 

increasing toxicities in the chemotherapy naïve group over the previously treated patients. The 

difference was significant for diarrhea with P value of 0.05 and there is a trend towarda statistical 

significant difference for neutropenia and treatment delay. There was a lower incidence of 

neutropenia in patients with 2
nd

 line compared to chemotherapy naïve patients. Grade (II-IV) 

neutropenia were found in 52 % of group 1 versus 20 % of group2. (P=0.1). ). Grade (II-IV) 

diarrhea was found in 52 % of patients of group 1 and 15% of patients with group 2. (P=0.05). 

There was a lower incidence of treatment delay in patients with 2
nd

 line treatment compared to 

chemotherapy naïve patients. Treatment delay occurred in 29.16 % of group 1 versus 72.4 % of 

group 2. (P=0.1). 

Other toxicities included 1 case of thrombocytopenia grade III, 1 case of oral mucositis grade II, 1 

case of nausea grade II, 2 cases of urinary tract infection, 2 cases of gastritis grade II. All these 

other toxicities occurred in group 1. 

CONCLUSION 

Although NCCN guidelines stated that there is no regimen could be preferable over the others as 

initial therapy for metastatic disease
28

, this study may lead to a change if further studies prove that 

for patients with UGT1A1*28 polymorphism and to decrease chance for toxicities, it is preferable  
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to use other agent than Irinotecan for chemotherapy naïve patients. 
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