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Colorectal cancer (CRC) is an important health problem both globally and in India. It is the third most 
common malignant tumor and the fourth most common cause of cancer 
population, there is paucity of literature on efficacy and toxicity profile of conventional vs targeted 
therapy plus chemotherapy in recurrent and metastatic colorectal malignancies. Present study was 
prospective study done to
chemotherapy compared to that of Targeted therapy plus chemotherapy in first line setting in cases of 
recurrent or metastatic colorectal malignancies and also to assess the toxicity 
survival on these drug combinations.
the date of last follow up was 20th June, 2015. Histologically or radiologically proven patients of 
recurrent and metastatic colorectal m
were then enrolled into the study arm which received targeted therapy plus chemotherapy. 70 patients 
of similar demographic profile and disease status were randomly selected who received chemo
alone. The median PFS was 4 months and mean PFS was 5.51 months in the chemotherapy arm. The 
median PFS was 8 months and mean PFS was 7.21 months in the targeted therapy plus chemotherapy 
arm (p=0.001). The median OS was 19 months and mean OS was 1
therapy plus chemotherapy arm
chemotherapy arm and 62.85% in targeted therapy plus chemotherapy arm which was statistically 
significant. The rates of grade III and IV hem
There was 27.14% neutropenia, 12.85% thrombocytopenia, 14.28% anemia requiring transfusion and 
14.28% cases of febrile neutropenia in chemotherapy arm. There was 30% neutropenia, 10% 
thrombocytopenia,
targeted therapy plus chemotherapy arm. The differences were not statistically significant.
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INTRODUCTION 
 
Colorectal cancer (CRC) is an important health problem both 
globally and in India. It is the third most common malignant 
tumor and the fourth most common cause of cancer death in 
the World (Ferlay et al., 2012). According to Globocan 2012 
world data incidence, mortality and 5 year prevalence are 
9.7%, 8.5% and 10.9% respectively. CRC is more common in 
developed nations and there is at least a 25-fol
occurrence of CRC across various regions of the world. 
 
*Corresponding author: Amitabh Kumar Upadhyay, 
Consultant Medical Oncologist, Grecian hospital, Mohali, India

ISSN: 0975-833X 

International
Vol.

Article History: 
 

Received 10th November, 2017 
Received in revised form  
23rd December, 2017 
Accepted 27th January, 2018 
Published online 28th February, 2018 
 

Citation: Amitabh Kumar Upadhyay, Pankaj Goyal, Prasanta Kumar Dash, Parveen 
Koyyala, 2018. “A prospective study of efficacy and safety of conventional chemotherapy vs targeted therapy plus chemotherapy in recurrent an
colorectal malignancies”, International Journal of Current Research
 

 

Key words: 
 

Chemotherapy,  
Targeted therapy,  
Metastatic colorectal malignancies, 

 
 

 
  

 
 

 
RESEARCH ARTICLE 

 
A PROSPECTIVE STUDY OF EFFICACY AND SAFETY OF CONVENTIONAL CHEMOTHERAPY VS 

TARGETED THERAPY PLUS CHEMOTHERAPY IN RECURRENT AND 
METASTATIC COLORECTAL MALIGNANCIES 

 

Amitabh Kumar Upadhyay, 2Pankaj Goyal, 3Prasanta Kumar Dash, 
Chaturbhuj Agrawal and 6Venkata Pradeep Babu Koyyala

 

Consultant Medical Oncologist, Grecian hospital, Mohali, India
Consultant Medical Oncologist, RGCIRC, Delhi, India
Resident Medical Oncology, RGCIRC, Delhi, India 

 
   

ABSTRACT 

Colorectal cancer (CRC) is an important health problem both globally and in India. It is the third most 
common malignant tumor and the fourth most common cause of cancer 
population, there is paucity of literature on efficacy and toxicity profile of conventional vs targeted 
therapy plus chemotherapy in recurrent and metastatic colorectal malignancies. Present study was 
prospective study done to evaluate the Response rate and Progression free survival of conventional 
chemotherapy compared to that of Targeted therapy plus chemotherapy in first line setting in cases of 
recurrent or metastatic colorectal malignancies and also to assess the toxicity 
survival on these drug combinations. Patients were enrolled from September 2013 to August 2014 and 
the date of last follow up was 20th June, 2015. Histologically or radiologically proven patients of 
recurrent and metastatic colorectal malignancies were enrolled for the study. A total of 70 patients 
were then enrolled into the study arm which received targeted therapy plus chemotherapy. 70 patients 
of similar demographic profile and disease status were randomly selected who received chemo
alone. The median PFS was 4 months and mean PFS was 5.51 months in the chemotherapy arm. The 
median PFS was 8 months and mean PFS was 7.21 months in the targeted therapy plus chemotherapy 
arm (p=0.001). The median OS was 19 months and mean OS was 1
therapy plus chemotherapy arm (p value <0.001). The overall response rate was 42.85% in 
chemotherapy arm and 62.85% in targeted therapy plus chemotherapy arm which was statistically 
significant. The rates of grade III and IV hematological adverse effects was comparable in both arms. 
There was 27.14% neutropenia, 12.85% thrombocytopenia, 14.28% anemia requiring transfusion and 
14.28% cases of febrile neutropenia in chemotherapy arm. There was 30% neutropenia, 10% 
thrombocytopenia, 17.14% anemia requiring transfusion and 12.85% cases of febrile neutropenia in 
targeted therapy plus chemotherapy arm. The differences were not statistically significant.
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In India incidence is 6.3%, mortality rate is 7.1% and 5 year 
prevalence is 4.8%, which is lower than western population
(Ferlay et al., 2012). In United States, CRC has the third 
highest incidence in both sexes with an estimated 1,
new cases annually and approximately 50,830 Americans die 
of CRC (Jemal et al., 2013). 
also vary widely by region, from 30% in India to 65% in North 
America. In a report by Yele et al 
was 36.6% for colon and 42.2% for rectal cancer in Mumbai
(Yeole et al., 2001). The large differences in incidence are 
probably due to environmental and geographical factors, which 
are believed to play a very important role in CRC etiology.
Indian population, there is paucity 
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common malignant tumor and the fourth most common cause of cancer death in the World. In Indian 
population, there is paucity of literature on efficacy and toxicity profile of conventional vs targeted 
therapy plus chemotherapy in recurrent and metastatic colorectal malignancies. Present study was 

evaluate the Response rate and Progression free survival of conventional 
chemotherapy compared to that of Targeted therapy plus chemotherapy in first line setting in cases of 
recurrent or metastatic colorectal malignancies and also to assess the toxicity profile and overall 
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alone. The median PFS was 4 months and mean PFS was 5.51 months in the chemotherapy arm. The 
median PFS was 8 months and mean PFS was 7.21 months in the targeted therapy plus chemotherapy 
arm (p=0.001). The median OS was 19 months and mean OS was 18.03 months in the targeted 
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toxicity profile of conventional vs targeted therapy plus 
chemotherapy in recurrent and metastatic colorectal 
malignancies. 
 
Aim of the study 
 
To evaluate the efficacy of conventional chemotherapy 
compared to that of Targeted therapy plus chemotherapy in 
first line setting in cases of recurrent or metastatic colorectal 
malignancies. 
 
Study objectives 
 

1. To Evaluate the Response rate, Progression free 
survival and overall survival of conventional 
chemotherapy compared to that of Targeted therapy 
plus chemotherapy in first line setting in cases of 
recurrent or metastatic colorectal malignancies. 

2. To assess the toxicity profile of these drug 
combinations. 

 

MATERIALS AND METHODS 
 
Study design 
 
The current study was planned prospectively to study the 
safety and efficacy of conventional chemotherapy vs. Targeted 
therapy plus chemotherapy in recurrent or metastatic colorectal 
malignancies. Patients were enrolled from September 2013 to 
August 2014 at Rajiv Gandhi Cancer Institute (RGCI), a 
tertiary care cancer institute in India and the date of last follow 
up was 20th June, 2015. Histologically or radiologically proven 
patients of recurrent and metastatic colorectal malignancies 
were enrolled for the study. 
 
Patient selection criteria 
 
Inclusion criteria 
 

1. Histologically or radiologically proven cases of 
recurrent and metastatic colorectal malignancies who 
have not received any previous chemotherapy. 

2. Age  between 18-75 years 
3. Eastern Cooperative Oncology Group (ECOG) 

performance status (PS) 0, 1, 2 
4. Adequate Hepatic and Renal function. 

 
Exclusion criteria 
 

1. Eastern Cooperative Oncology Group (ECOG) PS 3, 4. 
2. Coexistent/synchronous malignancies/co morbid 

conditions 
3. Documented Brain Metastases (Brain imaging not 

required in asymptomatic patients) 
4. Pregnant women with colorectal malignancies. 
5. The patients who have received adjuvant chemotherapy 

and the disease free interval was less than 1 year. 
 
Sample size calculation 
 
The reported hospital based annual prevalence of metastatic 
patients of colorectal cancer at Rajiv Gandhi Cancer Hospital 
& Research Centre was found to be 44%. The optimum sample 
size of metastatic patients of colorectal cancer is calculated 
based on the following formula: 

� = 	��
�	�

� ��

��
 

 
Where P = Prevalence;   
Q = 1 – P;  L = Permissible error 
 
Further, the sample size is calculated using the above formula 
assuming that 10% permissible error. Now the required 
optimum sample size is; 
 

� = 	
(1.96)2 × 44 × 56

(10)2
= 94.7	 ≅ 100 

 
Also assuming the 25% lost to follow-up during the sample 
collection. Therefore, the operational sample size was 125 for 
the study. As around 30% of these metastatic patients of 
colorectal cancer go for the targeted therapy with 
chemotherapy, therefore total sample was divided according to 
their proportions. 
 
Pre treatment evaluation 
 
Informed and written consent was taken from all the patients. 
(Thumb impression if the patient is illiterate). Before starting 
the treatment the Complete Medical History, physical 
examination and investigations was done as per protocol. Each 
patient was given chemotherapy in an indoor patient setting. 
 
Chemotherapy regimen 
 

1. Folfox-4: Oxaliplatin 85 mg/m2 D1 iv over 90 minutes, 
Leucovorin 200 mg/m2 iv over 2 hrs, before 5-FU, d1 
and 2, 5FU 400 mg/m2 D1, D2 bolus, 5FU 600 mg/m2 
D1,D2 iv over 22 hours infusion 

 

Q x 2 weekly 
 

2. Folfiri: Inj Irinotecan 180 mg/m2 D1 iv over 90 
minutes, Leucovorin 200 mg/m2 iv over 2 hrs, before 5-
FU, d1 and 2, 5FU 400 mg/m2 D1, D2 bolus, 5FU 600 
mg/m2 D1,D2 iv over 22 hours infusion 

 

Q x 2 weekly 
 

3. Cetuximab+Folfiri, Cetuximab+Folfox: Inj 
cetuximab 500mg/m2 along with usual schedule of 
FOLFOX or FOLFIRI 

 

Q x 2 weekly 
 

4. Bevacizumab+Folfox, Bevacizumab +Folfiri:  
MG/KG Body weight infusion along with usual 
schedule of FOLFOX or FOLFIRI 

 

Q x 2 weekly 
 
Response evaluation 
 
The primary objective of the study was to determine the tumor 
objective response rate and Progression Free Survival for 
patients of metastatic colorectal carcinoma as per treatment 
protocol and had follow-up measurements performed to assess 
change in tumor size were assessable for response. RECIST 
response criteria (version 1.1) were used to define the 
antitumor effects with tumor size defined as the sum of the 
longest diameter of all target lesions. Responses were assessed 
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just prior to 7th cycle of chemotherapy and 3 weeks after 
completion of 12 cycles by clinical tumor measurements and 
documentation of the tumor size of measurable and non 
measurable disease, using CT/MRI/PET scans, whatever scan 
used in baseline evaluation and follow up for individual 
patient. If the patient showed clinical evidence of progression 
before 6 cycles or 12 cycles, assessment was done on the same 
time. All sites with measurable lesions were followed for 
response. Response based on target and non target lesions was 
defined as follows: 
 
A complete response required the disappearance of all clinical 
and radiologic evidence of tumor for at least 4 weeks. A partial 
response required a > 30% decrease in the sum of the products 
of the diameters of all measurable lesions or disappearance of 
one or more non target lesions, also for at least 4 weeks. Stable 
disease designated a steady-state of disease, which was a 
response less than a partial response or progression less than 
progressive disease. In addition, there could be no new lesions 
or increases in the size of any non measurable lesions for 
complete or partial remissions or for stable disease. 
Progressive disease indicated an unequivocal increase of > 
20% in the sum of the products of the diameters of all 
measurable lesions compared with baseline or the appearance 
of new target or non target lesions. The measurement of time 
to event variables such as duration of response for responding 
patients and time to progressive disease were assessed. The 
progression-free survival was calculated from time of study 
entry to the first clinical or radiological observation of disease 
progression. 
 
Toxicity assessment 
 
The National Cancer Institute Common Toxicity Criteria (v. 
4.0) were used to grade side effects. Patients had complete 
blood cell counts evaluation along with KFT & LFTs before 
the start of each chemotherapy cycle. If patients had an 
absolute neutrophil count nadir <500/µl (Grade 4 neutropenia), 
the dose of both chemotherapy agents were reduced by 25% in 
subsequent cycles. For platelet count nadirs <50,000/µL along 
with bleeding complications, the dose of both 
chemotherapeutics in subsequent cycles were reduced by 50%. 
Dose delays up to 28 days were allowed for patient recovery 
from study therapy-related side effects. Chemotherapy was 
discontinued for any life threatening adverse effects like 
perforation or CNS bleeding or severe cardiac morbidity. 
 

Statistical analysis 
 
The descriptive statistics was done using mean or median and 
standard deviation or inter quartile range for quantitative 
variables and categorical variables were presented in 
frequencies along with respective percentages. The statistical 
comparisons for quantitative variables were done using 
Student’s ‘t’ or Mann-Whitney ‘U’ test and for categorical 
variables Chi-square or Fisher’s exact test were used as per the 
nature of data. For survival analysis, log rank test was used for 
comparison and Kaplan-Meier survival plot was made. All 
statistical analyses were performed by using SPSS software 
(Version 21, SPSS Inc, Chicago, IL, USA). The p value less 
than 0.05 was considered statistically significant. 
 

Observations and results 
 
Patient demographics: Patients were enrolled from 
September 2013 to August 2014 at Rajiv Gandhi cancer 

Institute (RGCI), a comprehensive tertiary care cancer institute 
in India and the date of last follow up was 20th June, 2015. 75 
Histological proven chemotherapy naive patients with 
recurrent or metastatic colorectal carcinoma were screened 
who were willing to take targeted therapy plus chemotherapy. 
Of these 75 patients, 2 patients did not meet inclusion or 
exclusion criteria, 2 withdrew consent, and 1 was not enrolled 
due to logistics. A total of 70 patients were then enrolled into 
the study arm which received targeted therapy plus 
chemotherapy. 70 patients of similar demographic profile and 
disease status were randomly selected who received 
chemotherapy alone. Baseline patient and disease 
characteristics are listed in Table 1. The maximum number of 
patients was in age group > 50 years with median age 52.5 
years (range 18-72) in chemotherapy arm and 53 years (range 
22-72) in targeted therapy plus chemotherapy arm. P value for 
difference in age is not significant (0.741). There were 74.28% 
vs 72.85% males and 25.71% vs 27.14% females in 
chemotherapy arm vs targeted therapy plus chemotherapy arm. 
There were comparable number of patients with PS 0, 1 and 2 
in both the subsets as seen in Table 1. The distribution in 
various age groups is also shown in Table 1which is 
comparable and not statistically different between the groups. 
The distribution according to histology is comparable in both 
arms as shown in Table 1. 
 
Survival and response assessment 
 
The median PFS was 4 months and mean PFS was 5.51 
months in the chemotherapy arm. The median PFS was 8 
months and mean PFS was 7.21 months in the targeted therapy 
plus chemotherapy arm. The difference in PFS is statistically 
significant with p value of 0.001 as shown in Figure 1. The 
median OS was 14 months and mean OS was 14.38 months in 
the chemotherapy arm. The median OS was 19 months and 
mean OS was 18.03 months in the targeted therapy plus 
chemotherapy arm. The difference in OS is statistically 
significant with p value of <0.001 as shown in Figure 2.The 
overall response rate was 42.85% in chemotherapy arm and 
62.85% in targeted therapy plus chemotherapy arm which was 
statistically significant. The disease control rate was 44.28% in 
chemotherapy arm and 64.28% in targeted therapy plus 
chemotherapy arm which was statistically significant. There 
was 1 patient who attained CR in targeted therapy plus 
chemotherapy arm while no patient achieved CR in 
chemotherapy arm as shown in Figure 4. The median PFS in 
the patients who responded to treatment was 8 months vs 3 
months in the patients who did not response in chemotherapy 
arm. The median PFS in the patients who responded to 
treatment was 10 months vs 3 months in the patients who did 
not response in targeted therapy plus chemotherapy arm. The 
median OS in the patients who responded to treatment was 18 
months vs 11 months in the patients who did not response in 
chemotherapy arm. The median OS in the patients who 
responded to treatment was 21 months vs 14 months in the 
patients who did not response in targeted therapy plus 
chemotherapy arm. The rates of grade III and IV hematological 
adverse effects was comparable in both arms. There was 
27.14% neutropenia, 12.85% thrombocytopenia, 14.28% 
anemia requiring transfusion and 14.28% cases of febrile 
neutropenia in chemotherapy arm. There was 30% 
neutropenia, 10% thrombocytopenia, 17.14% anemia requiring 
transfusion and 12.85% cases of febrile neutropenia in targeted 
therapy plus chemotherapy arm as shown in Figure 6. The 
differences are not statistically significant. 

65709                                        International Journal of Current Research, Vol. 10, Issue, 02, pp.65707-65714, February, 2018 
 



 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 

Figure 1. Median PFS comparison between chemotherapy arm 
and targeted plus chemotherapy arm (KAPLAN MEIER 

SURVIVAL) 

 

 

Figure 3. Overall response and kaplan meier survival (PFS) 
relationship in chemotherapy group

 

Table 1.

Patient characteristics 

Age      <50 
            >=50 
Sex  Male 
       Female 
Ecog PS 0 
           PS 1 
           PS 2 
Site - Colon 
 

          Rectum 
Histology-wd adenocarcinoma
MD Adenocarcinoma 
PD Adenocarcinoma 
K Ras- Wild 
           Mutated 
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Figure 1. Median PFS comparison between chemotherapy arm 
KAPLAN MEIER 

 

Figure 3. Overall response and kaplan meier survival (PFS) 
in chemotherapy group 

Figure 2. Median OS comparison between chemotherapy arm and 
targeted plus chemotherapy arm (

SURVIVAL)

 

*CR-complete response, PR-partial response, SD
progressive disease 

Figure 4. Comparison of response between chemotherapy arm 
and targeted plus chemotherapy arm

Table 1. Baseline Patient and Disease characteristics 
 

Chemotherapy arm Targeted plus chemotherapy arm

30(42.85%) 26(37.14%) 
40(57.14%) 44(62.86%) 
52(74.28%) 51(72.85%) 
18(25.71%) 19(27.14%) 
21(30%) 16(22.85%) 
48(68.57%) 53(75.71%) 
1(1.43%) 1(1.43%) 
46(65.71%) 
Ascending colon-25.71% 
Transverse colon-17.14% 
Descending colon-22.85% 

41(58.57%) 
Ascending colon-21.42% 
Transverse colon-20.0% 
Descending colon-17.14% 

24(34.28%) 29(41.43%) 
wd adenocarcinoma 7(10%) 6(8.57%) 

41(58.57%) 40(57.14%) 
22(31.43%) 24(34.28%) 
37(52.86%) 40(57.14%) 
33(47.14%) 30(42.85%) 

prospective study of efficacy and safety of conventional chemotherapy vs targeted therapy plus 
chemotherapy in recurrent and metastatic colorectal malignancies 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 
Figure 2. Median OS comparison between chemotherapy arm and 

targeted plus chemotherapy arm (KAPLAN MEIER 
SURVIVAL) 

 

 

partial response, SD- stable disease, PD-

 
Figure 4. Comparison of response between chemotherapy arm 
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Figure 5. Overall response and kaplan meier 
relationship in targeted therapy plus chemotherapy group

Table 2. Comparison of multiple adverse effects and events between chemotherapy arm and targeted plus chemotherapy arm
 

Event 

Diarrhoea grade iii/iv 
Thrombosis 
Bleeding 
Hypersensitivity reaction
Git perforation 
Hypertension 
Proteinuria 
Cardiac morbidity 
CNS morbidity 
No of admissions for morbidity
Hypomagnesaemia  

*GIT-gastrointestinal tract, CNS

 
Table 3. Randomised studies with chemotherapy vs targeted therapy 

Name of study Arms 

Crystal trial  Folfiri 
Cetuximab+folfiri

Nordic vii 1 Flox 
Cetuximab+flox

Mrc coin2 Folfox/xelox
Cetuximab+folfox/xelox

No16966 (Leonard b 
et al) 

Folfox/xelox
Bevacizumab+ folfox/xelox

Herbert hurwitz et al16 IFL 
Bevacizumab+ifl

Opus17 Folfox 
Cetuximab+folfox

Prime18 Folfox 
Panitumumab+folfox

Current study Folfox/folfiri
Cetuximab/bevacizumab+Folfox/folfiri

 
Table 4. Randomised studies comparing Ceuximab vs  Bevacizumab combination therapies and

Name of study 

Fire 313 

Calgb/ 
Swog 8040512 

Peak 7 

Current study 
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Figure 5. Overall response and kaplan meier survival (PFS) 
relationship in targeted therapy plus chemotherapy group 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Figure 6. Comparison of hematological adverse effects between 
chemotherapy arm and targeted plus chemotherapy arm

At the time of data analysis, 10% of patients were alive and 
90% dead in chemotherapy arm vs 12.5% alive and 87.5% 
dead in targeted therapy plus chemotherapy arm

Table 2. Comparison of multiple adverse effects and events between chemotherapy arm and targeted plus chemotherapy arm

Chemotherapy ARM Targeted plus chemotherapy ARM

11(15.71%) 12(17.14%) 
5(7.14%) 9(12.85%) 

0 1(1.42%) 
Hypersensitivity reaction 2(2.85%) 3(4.28%) 

0 0 
0 1(1.42%) 
0 2(2.85%) 

6(8.57%) 7(10%) 
0 1(1.42%) 

No of admissions for morbidity 21(30%) 25(35.71%) 
3(4.28%) 18(25.71%) 

gastrointestinal tract, CNS- central nervous system 

Table 3. Randomised studies with chemotherapy vs targeted therapy plus chemotherapy ARM
 

Response rate Pfs (months) 

43.2% 8.7 
Cetuximab+folfiri 59.3% 9.9 

47% 8.7 
Cetuximab+flox 46% 7.9 
Folfox/xelox 57% 8.6 
Cetuximab+folfox/xelox 64% 8.6 
Folfox/xelox 49% 8 
Bevacizumab+ folfox/xelox 47% 9.4 

34.8% 6.2 
Bevacizumab+ifl 44.8% 10.6 

37% 7.2 
Cetuximab+folfox 61% 7.7 

42% 7.9 
Panitumumab+folfox 61% 10.1 
Folfox/folfiri 42.85% 4 
Cetuximab/bevacizumab+Folfox/folfiri 62.85% 8 

Table 4. Randomised studies comparing Ceuximab vs  Bevacizumab combination therapies and their comparision to current study
 

Arms PFS (Months) OS (Months)

Folfiri+cetuximab 10 28.7 
P=0.017 

Folfiri+bevacizumab 10.3 25 
Folfox/folfiri+cetuximab 10.45 29.9 
Folfox/folfiri+bevacizumab 10.84 29.04 
Folfox+panitumumab 13.0 

P=0.013 
41.3 

P=0.016 
Folfox+bevacizumab 9.5 28.9 
Folfox/folfiri+cetuximab 8 18 
Folfox/folfiri+bevacizumab 8 19 
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Table 2. Comparison of multiple adverse effects and events between chemotherapy arm and targeted plus chemotherapy arm 

chemotherapy ARM 

plus chemotherapy ARM 

 Os (months) 

21 
24.9 
20.1 
22 

17.9 
17 

19.9 
21.3 
15.6 
20.3 
18.5 
22.8 
20.2 
26.0 
14 
19 

their comparision to current study 

OS (Months) 

 

 

, February, 2018 



DISCUSSION 
 
Colorectal cancer (CRC) is an important health problem both 
globally and in India. It is the third most common malignant 
tumor and the fourth most common cause of cancer death in 
the world (Ferlay et al., 2012). The metastatic disease can be 
either synchronous or metachronous. Approximately 25% of 
cases have synchronous metastatic disease, while 40-50% 
cases develop metachronous metastatic disease (Jemal et al., 
2013). The treatment of metastatic colorectal carcinoma has 
evolved from 5FU/LV to addition of irinotecan and oxaliplatin 
and recently in combination with targeted agents like 
Cetuximab, Panitumumab, Bevacizumab, Ziv-aflivercept and 
most recently Ramucirumab and single agent targeted therapy 
Regorafenib. It has been proved in multiple randomized 
studies that addition of targeted agents over chemotherapy 
backbone improves response rate, progression free survival, 
overall survival and quality of life with acceptable toxicity 
profile. Indian patients are culturally, geographically and 
ethnically different from their western counterparts, so the 
course of disease and response to different chemotherapeutic 
regimens may be different in an Indian scenario. The present 
study was prospectively designed to see the efficacy and safety 
of conventional chemotherapy vs. Targeted therapy plus 
chemotherapy in recurrent or metastatic colorectal 
malignancies who presented at a tertiary care cancer hospital 
of North India. In this study, median age of the patients in the 
chemotherapy arm was 52.5 years while that in targeted 
therapy plus chemotherapy arm was 53 years. This age group 
was very much similar to various randomised studies done 
with the similar arms. Efficacy wise, it showed significant 
improvement in all the variables like response rate, progression 
free survival and overall survival. Tables 3&4 are showing 
various randomised controlled trials with similar arms and the 
efficacy parameters.The response rate was 42.85% in 
chemotherapy arm vs 62.85% in targeted therapy arm, which is 
comparable to most of the studies. The median progression 
free survival was 4 months in chemotherapy arm vs 8 months 
in targeted therapy arm which is showing statistically 
significant improvement like most of the positive trials of 
targeted therapy.  
 
The median overall survival was 14 months in chemotherapy 
arm vs 19 months in targeted therapy arm which is showing 
statistically significant improvement like most of the positive 
trials of targeted therapy. There are some negative studies of 
targeted therapy plus chemotherapy as shown in Table 3. One 
of the negative studies of Cetuximab was NORDIC VII study, 
(Tveit et al., 2012) which had various pitfalls like using bolus 
regime FLOX which had very high toxicity and poor 
tolerability leading to many dropouts, dose reduction and 
decrease in dose intensity of the combination. Similarly, in 
MRC COIN trial (Maughan et al., 2011), again the result was 
negative for Cetuximab combination chemotherapy, probably 
because of faulty trial design, dose reductions and dropouts 
because of adverse effects. The lack of overall survival benefit 
in these studies was probably because of subsequent treatment 
received which confounded the overall survival. In the subset 
analysis, there was no difference between the patients who 
received Cetuximab based combination vs patients who 
received Bevacizumab based combination chemotherapy. The 
median progression free survival was 8 months in both subsets. 
The response rate was similar with 62.5% in Cetuximab arm vs 
63.3% in Bevacizumab arm. The median overall survival was 
similar with 18 months in Cetuximab arm vs 19 months in 

Bevacizumab arm. This is being compared to other studies 
with similar arms in Table 4. In FIRE-3 (Heinemann et al., 
2014) and PEAK (Schwartzberg et al., 2014) studies, the 
Bevacizumab arm was inferior in terms of overall survival. In 
PEAK study, Bevacizmab arm was inferior in terms of 
progression free survival as well as shown in Table 4. FIRE-3 
trial was criticized for lack of third party review and low rates 
of second line therapy. The PEAK trial results are different and 
very encouraging but its criticised for small sample size and 
limitations of subset analysis. But in the largest randomized 
study comparing these combinations, CALGB/SWOG 80405 
trial (Alan et al., 2014) did not find any difference either in 
terms of progression free survival or overall survival between 
the two arms. So either of the combination therapies can be 
used in patients of metastatic colorectal carcinoma. There is a 
definite correlation between the severity of skin rashes and the 
response and efficacy of anti EGFR antibodies (Van Cutsem et 
al., 2007; Bokemeyer et al., 2009; Douillard et al., 2010). It 
has been proved in many trials involving Cetuximab and 
Panitumumab combination. The same correlation was found in 
current study. In the group of patients who had grade 0 and I 
rash, the response rate was 30.76%, disease control rate was 
30.76%, median PFS was 4 months and median OS was 14 
months. In contrast, in the group of patients who had grade II 
and III rash, the response rate was 77.77%, disease control rate 
was 81.48%, median PFS was 9 months and median OS was 
21 months. This finding was consistent with the previous 
concept of rash being the surrogate marker of Cetuximab 
response. Any dose adjustment because of adverse effects was 
needed in 30% patients in chemotherapy arm vs 34.28 % in 
targeted therapy plus chemotherapy arm which was not 
statistically significant.  
 
Similarly any discontinuation because of adverse effects was 
needed in 11.42% patients in chemotherapy arm vs 14.28 % in 
targeted therapy plus chemotherapy arm which was not 
statistically significant. The rates of grade III and IV 
hematological adverse effects was comparable in both arms. 
There was 27.14% neutropenia, 12.85% thrombocytopenia, 
14.28% anemia requiring transfusion and 14.28% cases of 
febrile neutropenia in chemotherapy arm. There was 30% 
neutropenia, 10% thrombocytopenia, 17.14% anemia requiring 
transfusion and 12.85% cases of febrile neutropenia in targeted 
therapy plus chemotherapy arm and the differences are not 
statistically significant.There was 15.71% grade III/IV 
diarrhoea, 7.14% thrombosis, 2.85% hypersensitivity, 8.57% 
cardiac morbidity, and 30% rates of admissions for various 
adverse effects in chemotherapy arm. There was 17.14% grade 
III/IV diarrhoea, 12.85% thrombosis, 4.28% hypersensitivity, 
10% cardiac morbidity like angina, 1.42% bleeding, 1.42% 
hypertension, 2.85% proteinuria, 1.42% CNS morbidity like 
cerebrovascular events and 35.71% rates of admissions for 
various adverse effects in chemotherapy arm. No patient had 
bleeding, perforation, hypertension, proteinuria or any CNS 
morbidity in chemotherapy arm. All these adverse effects are 
very much similar to the multiple randomized studies done. In 
conclusion, current study reached its primary objective by 
showing a statistically significant improvement in progression 
free survival and acceptable and similar toxicity profile to the 
published literature. It also reached its other end points with 
significant improvement in overall survival and response rate 
as compared to chemotherapy arm. There are very few studies 
regarding outcomes of efficacy and safety of conventional 
chemotherapy vs. Targeted therapy plus chemotherapy in 
recurrent or metastatic colorectal malignancies in India. To the 
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best of our knowledge, there is no published literature of 
Indian patients regarding the efficacy and safety of 
conventional chemotherapy vs. Targeted therapy plus 
chemotherapy in recurrent or metastatic colorectal 
malignancies. The findings of current study have significant 
implications for clinical practice. The clinical outcome and 
toxicity profile of patients receiving Cetuximab or 
Bevacizumab plus chemotherapy for recurrent and metastatic 
colorectal carcinoma has been observed to be similar in Indian 
patients to that reported from the western countries. However, 
further long term studies and randomized trials on Indian 
patients are warranted for confirmation. 
 
Conclusion 
 
On the basis of current study at this centre it can be concluded 
that – 
 

1. Targeted therapy plus chemotherapy is superior to 
conventional chemotherapy in terms of response rate, 
disease control rate, progression free survival and 
overall survival. 

2. The adverse effect profile and tolerability are 
acceptable and similar to published randomized trial 
studies. 

3. There is no difference between Cetuximab and 
Bevacizumab combinations in efficacy, tolerability and 
toxicity as per previous randomized studies. 

5. To the best of our knowledge, this is the first such study 
conducted in India. More research and studies are 
required, especially in the Indian subcontinent, to 
further assess the efficacy and tolerability of this 
combination regime in Indian patients. We haven’t 
compared right side vs. left side tumors in terms of 
RAS mutation and outcome with anti EGFR vs. anti 
VEGF drugs, which is a drawback of this study. 

 

REFERENCES 
 
Alan P. Venook, Donna Niedzwiecki, Heinz-Josef Lenz, 

Federico Innocenti, Michelle R. Mahoney, Bert H. O'Neil, 
James Edward Shaw, Blase N. Polite, Howard S. Hochster, 
James Norman Atkins, Richard M. Goldberg, Robert J. 
Mayer, Richard L. Schilsky, 2014. CALGB/SWOG 80405: 
Phase III trial of irinotecan/5-FU/leucovorin (FOLFIRI) or 
oxaliplatin/5-FU/leucovorin (mFOLFOX6) with 
bevacizumab (BV) or cetuximab (CET) for patients (pts) 
with KRAS wild-type (wt) untreated metastatic 
adenocarcinoma of the colon or rectum (MCRC). Journal 
of Clinical Oncology, ASCO Annual Meeting Abstracts. 
Vol 32, No 15_suppl (May 20 Supplement), 2014: LBA3 

Alan P. Venook, Donna Niedzwiecki, Heinz-Josef Lenz, 
Federico Innocenti, Michelle R. Mahoney, Bert H. O'Neil, 
James Edward Shaw, Blase N. Polite, Howard S. Hochster, 
James Norman Atkins, Richard M. Goldberg, Robert J. 
Mayer, Richard L. Schilsky, 2014. CALGB/SWOG 80405: 
Phase III trial of irinotecan/5-FU/leucovorin (FOLFIRI) or 
oxaliplatin/5-FU/leucovorin (mFOLFOX6) with 
bevacizumab (BV) or cetuximab (CET) for patients (pts) 
with KRAS wild-type (wt) untreated metastatic 
adenocarcinoma of the colon or rectum (MCRC). Journal 
of Clinical Oncology, 2014 ASCO Annual Meeting 
Abstracts.Vol 32, No 15_suppl (May 20 Supplement), 
LBA3 

Bokemeyer C, Bondarenko I, Makhson A, Hartmann JT, 
Aparicio J, de Braud F,Donea S, Ludwig H, Schuch G, 
Stroh C, Loos AH, Zubel A, Koralewski P. 2008. 
Fluorouracil, leucovorin, and oxaliplatin with and without 
cetuximab in the first-line treatment of metastatic colorectal 
cancer. J Clin Oncol. 2009 Feb 10;27(5):663-71. doi: 
10.1200/JCO.2008.20.8397. Epub., 29. PubMed 
PMID:19114683. 

Bokemeyer C, Bondarenko I, Makhson A, Hartmann JT, 
Aparicio J, de Braud F,Donea S, Ludwig H, Schuch G, 
Stroh C, Loos AH, Zubel A, Koralewski P. 2008. 
Fluorouracil, leucovorin, and oxaliplatin with and without 
cetuximab in the first-line treatment of metastatic colorectal 
cancer. J Clin Oncol., 10;27(5):663-71. doi: 
10.1200/JCO.2008.20.8397. Epub, Dec 29. 

Douillard JY, Siena S, Cassidy J, Tabernero J, Burkes R, 
Barugel M, Humblet Y,Bodoky G, Cunningham D, Jassem 
J, Rivera F, Kocákova I, Ruff P,Błasińska-Morawiec M, 
Smakal M, Canon JL, Rother M, Oliner KS, Tian Y, Xu 
F,Sidhu R. 2014. Final results from PRIME: randomized 
phase III study of panitumumab with FOLFOX4 for first-
line treatment of metastatic colorectal cancer. Ann Oncol., 
25(7):1346-55. doi:10.1093/annonc/mdu141. Epub 2014 
Apr 8. 

Douillard JY, Siena S, Cassidy J, Tabernero J, et al. 2010. 
Randomized, phase III trial of panitumumab with 
infusional fluorouracil, leucovorin, and oxaliplatin 
(FOLFOX4) versus FOLFOX4 alone as first-line treatment 
in patients with previously untreated metastatic colorectal 
cancer: the PRIME study. J Clin Oncol., Nov 1; 28(31): 
4697-705. doi: 10.1200 

Ferlay J, Bray F et al. GLOBOCAN 2012. cancer incidence, 
mortality and prevalence worldwide. IARC CancerBase 
No.11, Lyon: IARC Press 

Heinemann V, von Weikersthal LF, Decker T, Kiani A, 
Vehling-Kaiser U, Al-Batran SE, Heintges T, 
Lerchenmüller C, Kahl C, Seipelt G, Kullmann F, Stauch 
M, Scheithauer W, Hielscher J, Scholz M, Müller S, Link 
H, Niederle N, Rost A, Höffkes HG, Moehler M, Lindig 
RU, Modest DP, Rossius L, Kirchner T, Jung A, Stintzing 
S. 2014. FOLFIRI plus cetuximab versus FOLFIRI plus 
bevacizumab as first-line treatment for patients with 
metastatic colorectal cancer (FIRE-3): a randomised, open-
label, phase 3 trial. Lancet Oncol. 2014 Sep;15(10):1065-
75.doi:10.1016/S1470-2045(14)70330-4. Epub., 31. Pub 
Med PMID: 25088940. 

Heinemann V, von Weikersthal LF, Decker T, Kiani A, 
Vehling-Kaiser U,Al-Batran SE, Heintges T, 
Lerchenmüller C, Kahl C, Seipelt G, Kullmann F, Stauch 
M, Scheithauer W, Hielscher J, Scholz M, Müller S, Link 
H, Niederle N, Rost A,Höffkes HG, Moehler M, Lindig 
RU, Modest DP, Rossius L, Kirchner T, Jung A, Stintzing 
S. 2014. FOLFIRI plus cetuximab versus FOLFIRI plus 
bevacizumab as first-line treatment for patients with 
metastatic colorectal cancer (FIRE-3): a randomised, open-
label, phase 3 trial. Lancet Oncol. 2014 Sep;15(10):1065-
75.doi:10.1016/S1470-2045(14)70330-4. Epub, 31. 
PubMed PMID: 25088940. 

Jemal A, Siegel R et al. Cancer Statistics, 2013. CA Cancer J 
Clin. 2013 Jan;63(1):11-30. Epub 2013 Jan 17 . 

Maughan TS, Adams RA, Smith CG, Meade AM, Seymour 
MT, Wilson RH, Idziaszczyk S, Harris R, Fisher D, Kenny 
SL, Kay E, Mitchell JK, Madi A, Jasani B, James MD, 
Bridgewater J, Kennedy MJ, Claes B, Lambrechts D, 
Kaplan R, Cheadle JP. 2011. MRC COIN Trial 

65713                                        International Journal of Current Research, Vol. 10, Issue, 02, pp.65707-65714, February, 2018 
 



Investigators. Addition of cetuximab to oxaliplatin-based 
first-line combination chemotherapy for treatment of 
advanced colorectal cancer: results of the randomised phase 
3 MRC COIN trial. Lancet. 2011 Jun 18;377(9783):2103-
14.doi: 10.1016/S0140-6736(11)60613-2. Epub, Jun 5. 
PubMed PMID: 21641636; PubMed Central PMCID: 
PMC3159415. 

Saltz LB, Clarke S, Diaz-Rubio E, et al. 2008. Bevacizumab in 
combination with oxaliplatin-based chemotherapy as first-
line therapy in metastatic colorectal cancer: a randomized 
phase III study. J Clin Oncol., 26:2013-9. 

Schwartzberg LS, Rivera F, Karthaus M, Fasola G, Canon JL, 
Hecht JR, Yu H,Oliner KS, Go WY. 2014. PEAK: a 
randomized, multicenter phase II study of panitumumab 
plus modified fluorouracil, leucovorin, and oxaliplatin 
(mFOLFOX6) or bevacizumab plus mFOLFOX6 in 
patients with previously untreated, unresectable, wild-type 
KRAS exon 2 metastatic colorectal cancer. J Clin Oncol. 
2014 Jul 20;32(21):2240-7. doi: 
10.1200/JCO.2013.53.2473. Epub., 31. PubMed PMID: 
24687833. 

Tveit KM, Guren T, Glimelius B, Pfeiffer P, Sorbye H, 
Pyrhonen S, Sigurdsson F, Kure E, Ikdahl T, Skovlund E, 
Fokstuen T, Hansen F, Hofsli E, Birkemeyer E,Johnsson A, 
Starkhammar H, Yilmaz MK, Keldsen N, Erdal AB,  

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Dajani O, Dahl O, Christoffersen T. 2012. Phase III trial of 
cetuximab with continuous or intermittent fluorouracil, 
leucovorin, and oxaliplatin (Nordic FLOX) versus FLOX 
alone in first-line treatment of metastatic colorectal cancer: 
the NORDIC-VII study. J Clin Oncol., May 
20;30(15):1755-62. doi: 10.1200/JCO.2011.38.0915. Epub 
2012 Apr 2. PubMed PMID: 22473155. 

Van Cutsem E, Nowacki M, Lang I, et al. 2007. Randomized 
phase III study of irintoecan and 5-FU/FA with or without 
cetuximab in the first-line treatment of patients with 
metastatic colorectal cancer: the CRYSTAL trial. J Clin 
Oncol., 225:164s. 

Van Cutsem E, Nowacki M, Lang I, et al. 2007. Randomized 
phase III study of irintoecan and 5-FU/FA with or without 
cetuximab in the first-line treatment of patients with 
metastatic colorectal cancer: the CRYSTAL trial. J Clin 
Oncol., 225:164s. 

Van Cutsem E, Nowacki M, Lang I, et al. 2007. Randomized 
phase III study of irintoecan and 5-FU/FA with or without 
cetuximab in the first-line treatment of patients with 
metastatic colorectal cancer: the CRYSTAL trial. J Clin 
Oncol., 225:164s. 

Yeole B.B., Sunny et al. 2001. Population-based survival from 
colorectal cancer in Mumbai, (Bombay) India. European 
journal of Cancer vol 37, Issue 11, 1402-1408 

 
 ******* 

65714                 Amitabh Kumar Upadhyay et al. A prospective study of efficacy and safety of conventional chemotherapy vs targeted therapy plus  
chemotherapy in recurrent and metastatic colorectal malignancies 


