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 Background: The currently available chemotherapeutic regimens do not use a specifically designed drug delivery system. 
The objective of this study was to compare outcome measures, adverse effects, and cost of FOLFOX4 and 
FOLFIRINOX treatments in rectal cancer patients.

 Material/Methods: We enrolled patients who, after surgery, did not undergo chemotherapy or radiotherapy (Control group); were 
administered 200 mg/m2 folinic acid, 400 mg/m2 fluorouracil, and 85 mg/m2 oxaliplatin (FFO group); or were 
administered 400 mg/m2 folinic acid, 400 mg/m2 fluorouracil, 180 mg/m2 irinotecan, and 85 mg/m2 oxalipla-
tin (FFIO group). We recorded tumor and nodal staging, carbohydrate antigen 19-9, serum carcinoembryonic 
antigen, total cost of treatment, disease recurrence, overall survival, and adverse effects. We used the 2-tailed 
paired t test following Turkey post hoc test for adverse effects, recurrence analysis, and cost of treatment at 
95% of confidence level.

 Results: Surgery (p=0.00089), FOLFOX4 (p=0.000167), and FOLFIRINOX (p=0.00013) improved disease-free conditions. 
Only surgery failed to maintain carbohydrate antigen and carcinoembryonic antigen 19-9 levels. The cost of 
chemotherapeutic treatments was in the order of FFIO group > FFO group > Control group. Non-fatal treat-
ment-emergent adverse effects were due to chemotherapeutic drugs. However, fatal chemotherapeutic treat-
ment-emergent adverse effects were observed only in the FFIO group. Overall survival, irrespective of cancer-
ous condition, was higher in the FFO group.

 Conclusions: FOLFIRINOX had less total cancer recurrence than FOLFOX4. However, FOLFIRINOX had more fatal treatment-
emergent adverse effects and excessive cost of treatment than FOLFOX4 regimen.
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Background

The Central Research Ethics Committee for Oncology Society 
of China has concluded that rectal cancer is a major fatal con-
dition in PR China. In 2011, there were more than 50 000 new 
patients with various stages of rectal cancer [1].

Rectal cancers are found in lymph nodes and rectal walls and 
are difficult to cure [2]. The current option for treatment is to-
tal mesorectal excision or blunt rectal surgical techniques with 
preoperative or postoperative adjuvant chemotherapy follow-
ing radiotherapy. Historical studies suggest that adjunct che-
motherapy reduces local recurrence [3].

The current standard chemotherapy in rectal cancer is 5-flu-
orouracil (5-FU) [4]. Folinic acid (FA) modulates the action of 
5-FU and increased survival of patients [5]. Moreover, oxali-
platin (OP) possesses synergistic action with 5-FU and FA [4]. 
Irinotecan (IT) is a topoisomerase I inhibitor with augmented 
efficacy with 5-FU in rectal cancer [6].

There are several regimens used as chemotherapy in rectal can-
cer, such as FOLFOX (FA, 5-FU, and OP), FOLFIRI (FA, 5-FU, and 
IT) [7], and FOLFIRINOX (FA, 5-FU, IT, and OP) [8]. There are also 
2 regimens for FOLFOX: FOLFOX4 and FOLFOX6. In FOLFOX4, 
drugs are administered as 12 cycles and cycle/2-weeks [4]. In 
FOLFOX6, the drugs are administered as 12 cycles and cycle/
weeks [9]. These regimens are not targeted, self-engineered, or 
tailor-made drug delivery systems. They have lethal effects on 
humans and an increased mortality rate [10]. However, use of 
chemoradiotherapy after surgery has an effect on local recur-
rences [11] and overall survival [12] of the patient. Therefore, 
it is necessary to know the advantages and disadvantages of 
each chemotherapy regimen.

The objective of this study was to compare outcome measures, 
treatment-emergent adverse effects, and cost of treatment of 
FOLFOX4 and FOLFIRINOX regimens in rectal cancer patients 
undergoing cancer treatment.

Material and Methods

Materials

Hematoxylin, eosin, normal saline, and formalin were purchased 
from Wuhan Heng Heda Pharm Co., Ltd. Hubei, China. FA, 5-FU, 
OP, and IT were purchased from Shandong Sino Pharmaceutical 
Technology Co., Ltd., Shandong, China, Wuhan Honor Bio-Pharm 
Co., Ltd., Wuhan, China, Shanghai Yijing Industrial Co., Ltd., 
Shanghai, China, and Qingdao Fraken International Trading 
Co., Ltd., Shandong, China, respectively.

Ethical statement

The Research Ethics Committee For Oncology of Huzhou Central 
Hospital, China, approved the experimental protocol, and the 
ethics guidelines for oncology research on human subjects in 
accordance with the Chinese law were followed [13].

Diagnosis and surgical resection

Patients suspected to have rectal cancer underwent rectal 
colonoscopy [14], CT-scan, and high-resolution rectal MRI [15]. 
During the diagnosis process, patients who were found to have 
rectal tumors and who required surgical resection were rec-
ommended for surgery. After getting written informed con-
sent from the patients or their relatives, the patients under-
went rectal surgery [16].

Detection of stage of cancer

Analysis of KRAS gene mutation

Tumors removed by surgical resection was frozen in a Dwc-
196 liquid nitrogen refrigeration low-temperature chamber 
(HST Group Co., Ltd., Shandong, China). The DNA from tumors 
was extracted using a blood and tissue DNA extraction mini 
kit (Guangzhou Changyu Biotechnology Co., Ltd., Guangzhou, 
China), then polymerase chain reaction and exon 1 and 3 
were sequenced. Direct sequencing was carried out using the 
CA-40212E kit (Changsha Aube Didactic Equipment Co., Ltd., 
Hunan, China) [6].

Histopathology

We collected a 4-mm sample of tissue from the surgically re-
sected tumor. The sample was fixed in 10% formalin. The spec-
imen was stained with hematoxylin and eosin and observed 
under a binocular stereo microscope with top and bottom 
light illumination (M633c, Chongqing Dontop Optics Co., Ltd., 
Chongqing, China) under 10× and 45× [15].

In the above pathological and clinical data, biopsies and au-
topsies were considered for analysis. By using the TNM rectal 
carcinoma staging system, the stage of cancer was detected 
at baseline (Table 1) [17].

Aim

Primary aim

Clinicopathology. The primary aim of the study was the clin-
icopathological response of the patients’ body after chemo-
therapeutic treatment.
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Secondary aim

Treatment-emergent adverse effects. A secondary aim of the 
study was overall survival, cancer-free conditions, and toxicities.

Inclusion criteria

We included rectal cancer patients with advanced adenocarci-
noma of the rectum who were admitted to the Department of 
Anorectal Surgery and the Department of Hepatobiliary Surgery, 
Huzhou Central Hospital, Huzhou, China during January 2008 
to March 2017, and who were age 18–70 years, had a 0–8 cm 
distance margin of the tumor from the anal verge, and had no 

prior chemotherapy exposure. All subjects were over 18 years 
of age and gave informed consent for chemotherapeutic treat-
ment and publication in educational magazines, journals, text-
books in any form or medium (including all forms of electron-
ic publication or distribution) anywhere in the world without 
time limit. Data were available from patients’ DCOIM files of 
Huzhou Central Hospital, Zhejiang, China.

Exclusion criteria

We excluded patients who had impaired renal function, liver 
function, or and inadequate blood cell counts were excluded 
from the study as were patients who refused MRI or surgery, 

T: Tumor N: Nodes

T0 No evidence of primary tumor NO No evidence of node

T1 Site specific tumor (small) N1 Site specific tumor (small)

T2 Site specific tumor (medium) N2 Site specific tumor (medium)

T3 Site specific tumor (large) N3 Site specific tumor (large)

T4a tumor infiltrates the serosa

T4b Site specific tumor adjacent to tissue

Table 1. Rectal carcinoma staging as per TNM system.

Characteristics
Group Control FFO FFIO p Value for

variations
among the groupsSample size 115 115 115

Surgical resection
Abdominal-perianal  79 (69)  77 (67)  71 (62)

0.5142
Anterior  36 (31)  38 (33)  44 (38)

Time from surgery to 
treatment

20–40 days  66 (57)  48 (42)  50 (43)
0.1148

³41 days  49 (43)  67 (58)  65 (57)

Gender
Male  76 (66)  72 (63)  69 (60)

0.6337
Female  39 (34)  43 (37)  46 (40)

Age (years) (mean ±SD) 57.95±2.61 58.52±2.01 56.42±2.69 0.1283

BMI (kg/m2) (mean ±SD) 24.12±1.12 25.22±1.45 23.56±1.35 0.4562

Distance margin of tumor 
from anal verge (cm)

0–5  83 (72)  67 (58)  65 (57)
0.1059

5–8  32 (28)  48 (42)  50 (43)

Tumor differentiation

Poorly differentiated  8 (7)  9 (8)  11 (10)

0.4904
Moderately 
differentiated

 88 (77)  83 (72)  87 (76)

Well differentiated  19 (16)  23 (20)  17 (14)

Table 2. Anatomical characteristics of enrolled patients.

Data were represented as Number (Percentage). No changes for anatomical and cancerous characteristics of enrolled patients between 
groups.
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or who had incomplete histopathology and KRAS gene mu-
tation data.

Chemotherapy treatment and sample size

The demographical parameters of the patients involved in the 
study are reported in Table 2. After surgery, those patients 
who were refused and were not administered chemotherapy 
and radiotherapy after surgery were included in the control 
group. Those patients who received FOLFOX4 chemotherapeu-
tic regimen (200 mg/m2 FA, 400 mg/m2 5-FU, and 85 mg/m2 
OP) as 2 h infusion for 12 cycles and cycle/2weeks following 
radiotherapy after surgery [4] were included in the FFO group. 
Those patients who received FOLFIRINOX chemotherapeutic 
regimen (400 mg/m2 FA, 400 mg/m2 5-FU, 180 mg/m2 IT, and 
85 mg/m2 OP) as 2 h infusion for 25 cycles and cycle/2 weeks 
following radiotherapy [18] were included in the FFIO group.

For optimum statistical analysis, the sample size was 150 for 
each group. The flow chart of chemotherapeutic treatment is 
shown in Figure 1.

Pathological response

In rectal cancer, carbohydrate antigen 19-9 and serum carci-
noembryonic antigen are tumor markers [19]. A blood sample 
of patients was collected after each cycle of chemotherapy. 
Carbohydrate antigen 19-9 and serum carcinoembryonic an-
tigen in blood samples were evaluated by a pathologist who 
was blind to the chemotherapeutic treatments [20].

Cost of treatment

The total cost of treatment included costs related to diagno-
sis before surgery, chemotherapy, radiotherapy, follow-up vis-
its, and diagnosis in follow-up. However, the charges did not 
include the treatment of adverse effects and related hospital-
ization. Travel costs from home to hospital were not counted 
in the cost of treatment. A bootstrap procedure was used for 
evaluating the cost of treatment in all groups [21].

Treatment-emergent adverse effects

Approval from the Central Research Ethics Committee for the 
Oncology Society of China was obtained for evaluation and 
analysis of treatment-emergent adverse effects. Fatal and non-
fatal and treatment-emergent adverse effects of chemother-
apy such as neutropenia, thrombocytopenia, nausea, vomit-
ing, stomatitis, diarrhea, hepatic diseases, fatigue, peripheral 
neurotoxicity, skin rashes, and pulmonary complications were 
evaluated during follow-up. Neutropenia, thrombocytopenia, 
pulmonary complications, and hepatic diseases were evaluat-
ed from a blood sample collected and using the 3-Part Blood 

Cell Counter (Henan Forever Medical Co., Ltd. Henan, China). 
Peripheral neurotoxicity was evaluated by an expert neurol-
ogist available in the hospital. Nausea, vomiting, skin rashes, 
stomatitis, diarrhea, and fatigue were assessed by a question-
naire administered to patients [4].

Cancer recurrence

After completion of chemotherapy, all radiological and patholog-
ical data were evaluated every 6 months. The liver is the most 
prominent site for metastasis in rectal cancer [5]. Recurrence 
was considered if patients had a positive rectal, liver, pulmo-
nary, or colon tumor. To check the recurrence, rectal biopsy or 
autopsy were carried out every 6 months [13]. The response of 
tumor recurrence to chemotherapy was evaluated by RECIST 
(Response Evaluation Criteria In Solid Tumors) guidelines [22].

Overall survival

Overall survival irrespective of cancer-free conditions was also 
evaluated after completion of treatments for each group dur-
ing follow-up [7].

Statistical analysis

Ordinary ANOVA was performed for tumor staging, nodal-staging, 
and pathological responses before surgery among the groups. 
Two-tailed t tests (considering b=0.1 and a=0.05) [23] following 
Turkey post hoc test (considering q>3.331 for significant) were 
used for anatomical characteristics of enrolled patients, fatal and 
non-fatal chemotherapeutic treatment-emergent adverse effects 
after complication of all cycles, total cancer recurrence analysis, 
only rectal cancer recurrence analysis, and cost of treatment. 
Wilcoxon rank sum test (considering q>3.331 for significant) was 
performed for tumor and nodal staging and clinicopathological 
responses between before surgery and after completion of to-
tal treatment(s) [24]. All statistical tests were performed using 
InstatGraphPad software (GraphPad Software, Inc., CA). The re-
sults of parameters were considered significant at 99% confidence 
level for anatomical characteristics, tumor staging, nodal staging, 
and pathological responses of enrolled patients before surgery. 
However, the results of parameters were considered significant 
at 95% confidence level for fatal and non-fatal chemotherapeu-
tic treatment-emergent adverse effects, tumor staging, cost of 
treatment, overall survival irrespective of cancer-free condition, 
total cancer, and only rectal recurrence analysis after treatment.

Results

There were no differences between groups in anatomical or can-
cerous characteristics of enrolled patients at baseline (p³0.05 
for all characteristics).
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There was no difference in tumor staging (p=0.1248) and nod-
al staging (p=0.2516) among the group before surgery. After 
surgery or chemotherapy after surgery, following radiothera-
py there were improved disease-free conditions according to 
tumor staging and nodal staging in enrolled patients (p£0.05 
for both, Table 3).

Surgery only did not sufficiently decrease elevated levels of 
carbohydrate antigen (p=0.0653) and carcinoembryonic an-
tigen 19-9 (p=0.0592). However, after surgery, chemothera-
py following radiotherapy succeeded in maintaining elevated 
levels of carbohydrate antigen and carcinoembryonic antigen 
19-9 (p£0.05 for both, Table 4).

Assessed for eligibility (n=470)

Excluded (n=125)
· Impaired renal function (n=23),
· Impaired liver function (n=12),
· Inadequate blood cells counts (n=13),
· Refused to do MRI (n=18),
· Refused to do surgery (n=35),
· Incomplete histopatology data (n=17),
· incomplete KRAS gene mulation data (n=7)

Study design (n=345)

Analysed (n=115)

Analysed (n=115)
• Pathology (n=115)
• Recurrence (n=115)
• Overall survival (n=115)
• Cost (n=115)

Lost to follow-up (n=0) Lost to follow-up (n=0)
Discontinued intervention (n=0)

Lost to follow-up (n=0)
Discontinued intervention (n=0)

Control group: not
taken chemotherapy and
radiotherapy (n=115)

FFO group: received 200
mg/m2  folinic acid, 400
mg/m2 fluorouracil, and 85
mg/m2 oxaliplatin, 12 cucles;
cycle/2 weeks following
radiotherapy (n=115)

FFIO group: 400 mg/m2

folinic acid, 400 mg/m2

fluorouracil, 180 mg/m2

irinotecan, and 85 mg/m2

oxaliplatin; 25 cycles;
cycle/m weeks (n=115)

· Diagnosis and surgical
  resection
· Analysis of KRAS gene
  mutation
· Histopathology

Enrollment

Allocation

Follow-Up

Analysed (n=115)
• Pathology (n=115)
• Recurrence (n=115)
• Overall survival (n=115)
• Cost (n=115)

Analysed (n=115)
• Pathology (n=115)
• Recurrence (n=115)
• Overall survival (n=115)
• Cost (n=115)

Analysis

Treatment
emergent
adverse effects
Analvsis

Analysed (n=115) Analysed (n=115)

Figure 1.  Chemotherapeutic treatment arms of the clinical experimental study.
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The cost of chemotherapeutic treatments was in the order of 
FFIO group > FFO group > control group (Figure 2).

Non-fatal treatment-emergent adverse effects were due to 
chemotherapeutic drugs only (p£0.05 for all effects). However, 
fatal chemotherapeutic treatment-emergent adverse effects 
were observed only in the FFIO group (p=0.00001 for all ef-
fects, Table 5).

The FFIO group had more rectal cancer-free patients than in 
the FFO and Control groups during 90 months of follow-up 
(p£0.05, Figure 3).

Overall survival irrespective of diseased condition was higher 
in the FFO group than in the Control and FFIO groups during 
90 months of follow-up (p£0.05, Figure 4).

Total cancer-free conditions were decreased as the follow-up 
time increased in all 3 groups (p£0.05, Table 6).

Discussion

FOLFOX4 and FOLFIRINOX regimens satisfactorily controlled el-
evated levels of carbohydrate antigen and carcinoembryonic 
antigen in Chinese rectal cancer patients. Surgery only failed 

Group Control) FFO FFIO

Level BL EP

p q

BL EP

p q

BL EP

p qSample 
size

115 115 115 115 115 115

Tumor-staging

T0 0 (0) 6 (5)

0.00089 14.606

0 (0) 21 (18)

0.000167 18.455

0 (0) 25 (22)

0.00013 31.559

T1 0 (0) 19 (17) 0 (0) 19 (17) 0 (0) 41 (36)

T2 0 (0) 31 (30) 0 (0) 37 (32) 0 (0) 33 (29)

T3 83 (72) 44 (38) 79 (69) 29 (25) 73 (63) 12 (10)

T4a 21 (18) 10 (7) 22 (19) 7 (6) 19 (17) 3 (3)

T4b 11 (10) 3 (3) 14 (12) 2 (2) 23 (20) 1 (1)

Nodal-staging

N0 28 (24) 47 (41)

0.00019 4.379

26 (23) 44 (38)

0.0002 6.279

23 (20) 59 (51)

0.00001 11.261
N1 17 (15) 16 (14) 18 (16) 27 (23) 17 (15) 11 (10)

N2 61 (53) 44 (38) 58 (50) 35 (30) 63 (55) 43 (37)

N3 9 (8) 8 (7) 13 (11) 9 (8) 12 (10) 2 (2)

Table 3.  Tumor staging according to American Joint Committee on Cancer classification system for oncology before and after 
chemotherapy following radiotherapy treatment.

BL – before surgery; EP – after completion of total treatment(s). Data were represented as Number (Percentage). p value for Wilcoxon 
rank sum test; q value for Turkey post hoc test.

Pathological 
parameters

Group Control FFO FFIO

Level BL EP BL EP BL EP

Sample size 115 115 p 115 115 p q 115 115 p q

CA19-9
£27 ng/L 17 (15) 37 (32)

0.0653
21 (18) 67 (58)

0.0029 5.432
14 (12) 94 (82)

0.0018 7.532
>27 ng/L 98 (85) 78 (68) 94 (82) 48 (42) 101 (88) 21 (18)

CEA
£5 ng/L 34 (30) 49 (43)

0.0592
23 (20) 87 (77)

0.0031 6.321
27 (23) 93 (81)

0.00098 8.534
>5 ng/L 81 (70) 66 (57) 92 (80) 28 (23) 88 (67) 22 (19)

Table 4. Effect of chemotherapeutic treatment on clinicopathological responses after complication of treatment.

Data were represented as Number (Percentage). BL – before surgery; EP – after completion of total treatment(s). p value for Wilcoxon 
rank sum test; q value for Turkey post hoc test. CA19-9: carbohydrate antigen; CEA – carcinoembryonic antigen.
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to control pathological responses of cancerous conditions [20]. 
The data were identical with the use of these regimens in the 
other cancer treatment [25]. To the best of our knowledge, the 
present study is the first to succeed in maintaining pathologi-
cal responses in cancerous conditions in a Chinese population.

The cost of chemotherapeutic treatments was high, and over-
all survival irrespective of cancerous condition was less in the 
FFIO group than in the FFO group. FFIO regimens have more 
of cycles, more chemotherapeutic drugs, and higher sched-
uled and unscheduled costs than the FFO regimen [21]. The 

cost and overall survival analyses can assist decision-making 
in the selection of chemotherapeutic treatment regimens in 
rectal cancer.

There were more deaths in the FFIO group as compared to 
the FFO group. FOLFIRINOX is an aggressive regimen in rectal 
cancer, which has high rate of fatal chemotherapeutic treat-
ment-emergent adverse effects [16]. In respect to selecting the 

Control group FFO group FFIO group

Treatment groups

Co
st 

of
 tr

ea
tm

en
t (

US
D)

3000

2500

2000

1500

1000

500

0

Figure 2.  Cost of chemotherapeutic treatments. n=150 for all 
groups. Data are represented as mean ±SD. Bootstrap 
procedure.

0 20 40 60 80

Follow-up months after surgery

%
 Re

cta
l re

cu
rre

nc
e f

ree
 pa

tie
nt

s

96

80

64

48

32

16

0

Control group
FFO group
FFIO group

Figure 3.  Only rectal cancer recurrence analysis as per 
treatment. For statistical analysis, the rectal cancer 
condition of the patient was considered as 1 and rectal 
cancer-free condition of the patient was considered 
as 0. RECIST guidelines evaluation. Scores were higher 
in the FFIO group than in the FFO and Control groups 
during follow-up (p£0.05).

Type 
Group

1 
(Control)

2 
(FFO)

1 vs. 2 3 
(FFIO)

1 vs. 3 2 vs. 3

p q p q p q
Sample size 115 115 115

Fatal 
treatment 
emergent 
adverse 
effect

Neutropenia 0 (0) 3 (3) 0.083 1.545 9 (8) 0.0024 4.634 0.0137 3.089

Thrombocytopenia 0 (0) 5 (4) 0.0247 2.384 9 (8) 0.0024 4.294 0.045 1.907

Hepatic diseases 0 (0) 7 (6) 0.0076 2.97 11 (10) 0.0007 4.667 0.045 1.697

Peripheral 
neurotoxicity

0 (0) 1 (1) 0.3194 0.542 8 (7) 0.0042 5.420 0.0076 4.878

Pulmonary 
complications

0 (0) 9 (8) 0.0024 3.039 22 (19) 0.00001 7.428 0.0002 4.389

Non-fatal 
treatment 
emergent 
adverse 
effect

Nausea* 9 (8) 75 (65) 0.00001 16.806 108 (94) 0.00001 26.409 0.00001 9.603

Vomiting* 1 (1) 35 (30) 0.00001 8.131 42 (37) 0.00001 9.805 0.0002 1.674

Stomatitis 1 (1) 17 (15) 0.00001 4.74 23 (20) 0.00001 6.518 0.0004 1.778

Diarrhea 3 (3) 8 (7) 0.0247 1.73 17 (15) 0.00001 4.843 0.0001 3.113

Fatigue 4 (3) 15 (13) 0.007 4.29 27 (23) 0.00001 8.971 0.0001 4.681

skin rashes 0 (0) 12 (10) 0.0042 3.723 23 (20) 0.00001 8.272 0.0001 4.55

Table 5. Fatal and non-fatal chemotherapeutic treatment emergent adverse effects after complication of treatment.

Data were represented as Number (Percentage). p value for two tailed t-tests; q value for Turkey post hoc test. For statistical analysis 
presence of adverse effect was considered as 1 and absence of that was considered as 0. * Patients had already taken anti-emetic.
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FOLFIRINOX chemotherapeutic regimen, FOLFIRINOX should be 
used in advanced rectal cancer to control tumors.

There were more deaths in the Control group than in the FFO 
and FFIO groups. Surgery after diagnosis of rectal cancer or 
surgery following chemotherapy and radiotherapy is necessary 
for improvement of tumor staging and nodal-staging in rec-
tal cancer patients [2]. However, surgical resection only leads 
to more chance of recurrence [7]. With respect to the choice 
of treatment for rectal cancer, chemotherapy improved the 
overall survival of patients, irrespective of disease condition.

There were fewer total cancer recurrence patients in the FFIO 
group than in the Control and FFO groups. The FOLFIRINOX reg-
imen is predominantly used when patients have a high risk of 
metastasis [16] and was found to be safer safe than and su-
perior to gemcitabine [26]. However, the FOLFOX4 regimen is 
used as the standard first-line chemotherapeutic treatment in 

Follow-
up time 
(months)

Total cancer free patients (%)

Group

1 (Control) 2 (FFO)
1 vs. 2

3 (FFIO)
1 vs. 3 2 vs. 3

p q p q p q

At EP 115 (100) 115 (100) N/A N/A 115 (100) N/A N/A N/A N/A

6 85 (74) 110 (96) 0.00001 8.155 114 (99) 0.000001 9.46 0.045 1.305

12 68 (47) 101 (88) 0.00002 8.496 110 (96) 0.000002 10.813 0.0024 2.317

18 50 (43) 92 (80) 0.00003 9.697 105 (91) 0.000003 12.698 0.0002 3.001

24 45 (39) 85 (74) 0.00006 8.667 99 (86) 0.000004 11.701 0.0001 3.034

30 40 (35) 80 (70) 0.00005 8.314 92 (80) 0.000005 10.808 0.0004 2.494

36 36 (31) 77 (67) 0.000035 8.313 85 (74) 0.000006 9.935 0.0042 1.622

42 34 (30) 72 (63) 0.000045 7.519 78 (68) 0.000007 8.706 0.0137 1.187

48 33 (29) 68 (59) 0.000051 7.016 71 (62) 0.000008 7.406 0.083 0.39

54 31 (27) 61 (53) 0.000041 5.801 65 (57) 0.000009 6.574 0.045 0.773

60 28 (24) 58 (50) 0.000062 5.833 59 (51) 0.00006 6.028 0.0833 0.194

66 25 (22) 49 (43) 0.000058 4.742 51 (44) 0.000054 5.335 0.1582 0.593

72 20 (17) 41 (36) 0.000053 4.509 45 (39) 0.000049 5.329 0.045 0.82

78 19 (17) 35 (30) 0.000036 3.556 44 (38) 0.000033 5.438 0.0024 1.882

84 18 (16) 31 (27) 0.0002 2.996 41 (36) 0.00003 5.136 0.0013 2.14

90 15 (13) 29 (25) 0.0001 1.163 38 (33) 0.000025 5.438 0.1582 4.185

Table 6. Total cancer recurrence analysis as per treatment.

EP: after successful completion of treatment. Data were represented as Number (Percentage). N/A – not applicable. p value for two 
tailed t-tests; q value for Turkey post hoc test. For statistical analysis, the cancerous condition of the patient was considered as 1 and 
total cancer free condition of the patient was considered as 0. RECIST guidelines evaluation.
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Figure 4.  Overall survival irrespective of cancerous condition 
analysis as per treatment. For statistical analysis, 
survival, irrespective of disease condition, was 
considered as 0, and death due to any condition was 
considered as 1. Scores were higher in the FFO group 
than in the Control and FFIO groups (p£0.05).
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rectal cancer [4], and surgical resection is the standard of care 
for rectal cancer [13]. In considering the analysis of outcome 
measures and treatment-emergent adverse effects, our study 
provides useful information for selection of a suitable regimen 
of chemotherapeutic agents according to stage of rectal cancer.

Limitations of the present study include the fact that the sec-
ondary effects of the combination of FOLFIRINOX and gem-
citabine or FOLFOX4 and gemcitabine were not evaluated. 
The study was focussed on chemotherapeutic regimens only. 
The study did not evaluate radiological parameters related to 
treatment-emergent adverse effects and did not provide bi-
furcations of the cost of treatment. Sensitivity analyses test-
ing was not reported in the manuscript. The survival data 
were generated to provide information on whether there was 
a systemic relapse.
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