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Abstract 

Background: Colorectal cancer ranks as the third most prevalent cancer type globally. In addition 

to surgery, chemotherapy, and radiation therapy, being the foremost efficacious and all-

encompassing treatment modalities for cancer, pelvic chemoradiotherapy is known to precipitate 

adverse effects, notably intestinal inflammation. This study delves into assessing the impact of 

curcumin on the prophylaxis and amelioration of chemoradiotherapy-induced enterocolitis in 

colorectal cancer patients. 

Method: This randomized study encompassed 44 colorectal cancer patients undergoing standard 

pelvic chemoradiotherapy, allocated to either curcumin treatment (22 patients) or placebo (22 

patients) groups. Patients were administered oral curcumin capsules at a daily dosage of 500 mg 

commencing one week before baseline and extending throughout the standard treatment regimen, 

adhering to the same schedule. Subsequently, patients were subjected to biweekly evaluations 

encompassing demographics, clinical characteristics, and manifestations of enterocolitis, with 

statistical analysis employing Mann-Whitney and chi-square tests. A significance threshold of P 

< 0.05 was employed in the study for statistical significance. 

Results: The incidence of complications exhibited no statistically significant disparity between the 

two cohorts across diverse disease stages. Furthermore, there were no discernible discrepancies in 

the manifestation of varying grades of intestinal complications between the curcumin-treated and 

placebo groups. Predominantly, both groups experienced the most pronounced side effects during 

the initial two weeks of treatment. Additionally, there was no statistically significant distinction in 

the prevalence of adverse drug reactions between the two groups, with figures standing at 31% 

versus 40% (P = 0.17). 

Conclusion: Even though 500 mg/day of curcumin over a six-week duration did not engender a 

statistically significant reduction in the adverse effects of chemoradiotherapy, it was well-tolerated 

and deemed safe in this patient cohort. 
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Introduction 

Cancer is one of the most common causes of 

death worldwide. Recently, radiation therapy 

has formed a significant part of the treatment 

regimen for various human malignancies and 

is frequently applied in the palliative 

management of several other incurable ones. 

It is estimated that approximately 50%–70% 

of all cancer patients are being treated with 

radiation therapy or a combination of 

chemotherapy and radiation therapy 

schedules.1-2 Colorectal cancer is the third 

most prevalent type with the second highest 

death incidence.3-4 Besides surgery, 

chemotherapy and radiotherapy are the most 

effective and extensive approaches for cancer 

management. However, chemoradiotherapy 

causes adverse effects such as oral mucositis, 

hepatotoxicity, nephrotoxicity, 

neurotoxicity, hematopoietic system injury, 

and gastrointestinal toxicity. These side 

effects are due to inflammatory reactions, 

oxidative stress, and oxygen-free radical 

production. These adverse effects often 

reduce the quality of life in a patient with 

cancer.5-6 Enteritis caused by 

chemoradiotherapy is accompanied by 

increased intestinal permeability, decreased 

transit time, hypertrophic villi, mucosal 

atrophy, submucosal edema, inflammation of 

lamina properia, and ulcer. Nausea, vomiting, 

abdominal cramps, frequent rejection, watery 

diarrhea, mucosal secretion, pain, 

rectorrhagia, and weight loss follow these.7-8 

Acute radiation enteritis manifests in up to 

50% of individuals undergoing abdominal or 

pelvic radiotherapy.9 

It is essential to develop effective 

management strategies against these side 

effects. Curcumin, extracted from the 

Turmeric plant, has antioxidant and anti-

inflammatory properties. In addition, the 

chemo-radio protective effects of curcumin, 

known for its anticancer properties, were 

established in phase I clinical trials without 

side effects.10 Curcumin is a hydrophobic 

molecule with a logP of 3.2 and is practically 

insoluble in water.11 

Curcumin regulates the anti-inflammatory 

effect due to NF-kB suppression. NF-kB 

suppression permits antioxidants to inhibit 

radiation-induced lipid peroxidation and 

improve endothelial function. Studies show 

that curcumin is a highly pleiotropic 

molecule capable of interacting with 

numerous molecular targets involved in 

inflammation. Curcumin modulates the 

inflammatory response by down-regulating 

the activity of cyclooxygenase-2 (COX-2), 

lipoxygenase, and inducible nitric oxide 

synthase (iNOS); inhibits the production of 

the inflammatory cytokine's tumor necrosis 

factor-alpha (TNF-a), interleukin (IL) -1, -2, 

-6, -8, and -12, monocyte chemoattractant 

protein (MCP), and migration inhibitory 

protein; and down-regulates mitogen-

activated and Janus kinase.12-15 Based on the 

promising protective effects of Curcumin, the 

present study evaluated the chemo radio-

protective effect of curcumin in the forty-four 

colorectal cancer patients on intestine side 

effects. 

 

Materials and Methods  

Trial design 

This study employed a randomized, double-

blinded clinical trial (RCT) conducted on 

patients diagnosed with colorectal cancer at 

the Radiation-Oncology Department of 

Seyed-al-Shohada Hospital in Isfahan, Iran. 

Sample size 

Initially, the sample size was calculated using 

the ratio comparison formula, considering 

statistical data from the study by Ryan et al.16 

A total of 56 rectal cancer patients 

participated in this trial between 2017 and 

2018, drawn from all rectal cancer patients 

eligible for chemo-radiation (Figure 1). 

Inclusion and exclusion criteria 

Inclusion criteria encompassed adult patients 

(> 18 years old) diagnosed with 

adenocarcinoma by biopsy, with tumors 



 

 

located within fifteen centimeters from the 

anal verge. Patients with pelvic inflammatory 

disease, allergies to curcumin, or metabolic 

or hepatic diseases were deemed ineligible. 

Exclusion criteria included mortality during 

the study, voluntary participation 

withdrawal, and curcumin sensitivity. 

Intervention 

Ultimately, 44 evaluable patients were 

randomly allocated into two groups using 

systematic randomization with a sampling 

distance of 2, determined based on the 

estimated number of previous colorectal 

cancer patients at the hospital, utilizing 

random allocation software. All participants 

provided informed written consent. 

Patients' demographic characteristics, such as 

age, sex, and cancer stage, were assessed. All 

patients were candidates for neoadjuvant 

chemoradiotherapy in line with their 

respective stages. Both groups underwent a 

standard 28-day course of 

chemoradiotherapy, consisting of radiation 

therapy with 6 MV photon [4500 to 5040 cGy 

to the whole pelvis, five days a week, along 

with a 540 cGy boost dose to the rectal 

tumor] and concurrent chemotherapy with 

Capecitabine [850mg/m2 daily during 

radiation] or 5-FU [1000 mg/m2, continuous 

infusion, five days during the first and last 

week of the course]. Gross target volume in 

the neoadjuvant setting, clinical target 

volume (CTV), and organs at risk (including 

the bladder, femoral heads, small bowel, and 

uterus in women or prostate in men) were 

contoured following the RTOG Consensus 

for contouring rectal cancer in 2008. Finally, 

a 3-millimeter margin was added to the CTV 

to create the planning target volume. 

Loperamide was administered to manage 

diarrhea in affected patients. 

In group A, patients received Curcumin 

Capsules twice daily [Curcuma (curcumin 

glucuronide) from Dineh Company, 

www.dinehiran.ir] one week before 

commencing chemo-radiation, which 

spanned six weeks. In group B, patients 

received placebo capsules manufactured by 

the Isfahan School of Pharmacy, matching 

the shape and method of the curcumin 

capsules. 

All participants were assessed at baseline and 

visited every two weeks throughout the eight-

week study period by a specialized healthcare 

provider. Patient assessments included a 

radiation enteritis severity score, measured 

using the NIH Common Terminology 

Criteria for Adverse Events (CTCAE) scales, 

version 4. This scoring system evaluated 

acute radiation enteritis toxicity, including 

abdominal cramps, frequent bowel 

movements, watery diarrhea, mucosal 

secretion, pain, rectorrhagia, and all 

associated complications, signs, and 

symptoms. As depicted in table 1, intestinal 

complications were categorized into five 

groups based on severity: Grade 1, no 

apparent signs and symptoms; Grade 2, 

abdominal pain, mucosal secretion, or mild 

rectorrhagia; Grade 3, severe abdominal pain, 

bowel obstruction, and peritoneal signs; 

Grade 4, life-threatening condition; and 

Grade 5: death.17  

Statistical analysis 

Following this, both groups underwent an 

evaluation of variables including age, sex, 

body mass index (BMI), cancer stage, 

interstitial signs grade, chemotherapy drug 

dosage, and radiotherapy dose, employing 

the Mann-Whitney and chi-square analysis 

methods. Statistical analysis was performed 

using SPSS version 23 (SPSS Inc., Chicago, 

IL, USA) software. The primary outcome 

measures included the severity of acute 

radiation-induced enteritis after 

chemoradiotherapy. P < 0.05 was considered 

statistically significant in the study. 

Ethical considerations 

This study received approval from the Ethics 

Committee of Isfahan University of Medical 

Sciences (Approval ID: 

IR.MUI.REC.1396.3.588). It was also 

http://www.dinehiran.ir/


 

 

registered under clinical trial registration 

number (IRCT20220429054699N1) in the 

Iranian Clinical Trials Registry (WHO 

subgroup). All data generated or analyzed 

during this study are included in this 

published article, and all the patients 

provided informed consent. 

 

Results 

A total of 44 rectal cancer patients 

participated in this trial between 2017 and 

2018, with 22 patients in each group: group 

A (Curcumin, N = 22) and group B (Placebo, 

N = 22). The baseline demographic and 

clinical characteristics of the participants are 

summarized in table 2. The mean differences 

in parameters, including age, sex, BMI, 

cancer stage, chemotherapy drug dosage, and 

radiotherapy dose, were not statistically 

significant (P = 0.364, 0.358, 0.559, 0.132, 

and 0.131, respectively). The mean age of the 

Curcumin group was 52.59 ± 12.87, and for 

the Placebo group, it was 57.41 ± 11.08 (P = 

0.364). In the Curcumin group, 50% were 

male, and 50% were female. In the Placebo 

group, 45.4% were male, and 54.5% were 

female. 

Table 3 presents intestinal side effects. 

Although nausea and mucosal secretion were 

slightly more common in the placebo group, 

there were no significant differences between 

the two groups. 

Table 4 illustrates that there were no 

significant differences in the grades of 

intestinal complications categorized into five 

groups based on severity between the two 

groups (P > 0.05). 

The prevalence of complications between the 

two groups did not significantly differ across 

various stages of the disease (P = 0.321). As 

shown in table 5, among patients with grade 

3 enteritis, a more significant extent of 

intestinal involvement in the radiation field 

was observed than in grades 1 and 2 (P = 

0.03). 

Figure 2 compares the frequency of 

complications between the two groups over 

time. It demonstrates that although the most 

prominent side effects occurred in the first 

two weeks in both groups, they persisted until 

the third week in the placebo group while 

exhibiting a declining trend in the Curcumin 

group. However, there was no significant 

difference between the two groups in this 

regard, and after eight weeks, all patients 

were cured (P = 0.22). 

 

Discussion 

In this study, curcumin was administered 

with the expectation that it would prevent or 

treat chemoradiotherapy-induced enteritis in 

colorectal cancer through its anti-

inflammatory effects. A total of 44 rectal 

cancer patients were randomly divided into 

two groups: group A (Curcumin) and group 

B (Placebo). Patients in group A received 500 

mg/day of Curcumin Capsules one week 

before the commencement of standard 

chemo-radiation and continued for six weeks. 

In group B, patients received Placebo 

capsules following the same regimen. 

Ultimately, the study's results did not reveal 

any significant anti-inflammatory effect of 

curcumin in preventing or treating 

chemoradiotherapy-induced enteritis in 

colorectal cancer. No noteworthy differences 

between the two groups were observed in 

enteritis across various grades (Intervention 

and Control). The prevalence of enteritis 

signs and symptoms did not significantly 

differ among the various stages of the 

disease. Most side effects were observed in 

the first two weeks in both groups. However, 

while these side effects persisted until the 

third week in the placebo group, they 

exhibited a declining trend in the Curcumin 

group. Nevertheless, no significant 



 

 

difference was noted between the two groups 

in this regard, and by the end of eight weeks, 

all patients had recovered. Most cases of 

enteritis were of the first grade, and no side 

effects of curcumin were observed in the 

patients. 

For several years, curcumin, a potential 

anticancer agent, has undergone extensive 

exploration in numerous clinical trials for the 

treatment or prevention of various cancers, 

including pancreatic cancer, colorectal 

cancer, and osteosarcoma. However, 

concerns have arisen regarding the potential 

for antioxidants to diminish the efficacy of 

radiotherapy by protecting tumor cells from 

radiation-induced cell death, leading to the 

general recommendation that patients avoid 

antioxidants during radiotherapy. This 

precaution is taken to minimize the risk of 

cancer recurrence following radiotherapy.18 

Conversely, in a review article by Vivek 

Verma et al. in 2016 on the interactions of 

curcumin with Radiation Therapy, they 

highlighted previous studies demonstrating 

the benefits of curcumin in mitigating 

radiotherapy toxicities. Notable examples 

include its efficacy in resolving dermatitis in 

breast cancer, preventing memory and 

cognitive decline in brain tumors, and 

treating soft tissue mucositis in head and neck 

cancer. These benefits are attributed to 

curcumin's ability to reduce oxidative stress, 

pro-inflammatory cytokines, NF-κB 

expression, and fibrogenic cytokines.19 In 

adults with oral mucositis caused by 

chemotherapy and radiation therapy, it has 

been observed that curcumin mouthwash 

promotes faster wound healing compared 

with chlorhexidine mouthwash.20 Ramezani 

et al. 2023 demonstrated that curcumin 

mouthwash and nanocapsules were effective, 

safe, and well-tolerated in treating radiation-

induced oral mucositis21. Furthermore, 

Dheyauldeen et al. conducted a study to 

evaluate curcumin's protective effect in 

radiotherapy dermato-toxicity in rats, and 

they found that pre- and post-radiotherapy 

administration of curcumin significantly 

increased anti-oxidase enzymes. They 

concluded that curcumin could reduce 

radiotherapy-induced oxidative stress.10  

Based on the reviewed literature, it can be 

concluded that the disparities between the 

results and those of other studies may stem 

from the insufficient dosage of curcumin 

administered to the patients. Moreover, 

designing a study with a larger sample size 

and a more diverse representation of disease 

stages could yield more precise conclusions. 

The authors suggest that future research 

should focus on determining the optimal 

curcumin dosage. Identifying successful 

systemic and topical treatments for radiation-

induced enteritis remains crucial. 

 

Conclusion 
In contrast to similar studies, the 

investigation did not identify an anti-

inflammatory effect of curcumin in the 

prevention or treatment of 

chemoradiotherapy-induced enteritis in 

colorectal cancer. To unveil its natural 

ameliorative potential, higher dosage and 

prolonged duration of curcumin consumption 

are requisite, all while maintaining vigilance 

regarding curcumin's potential side-effects. 

As a subsequent step, further assessments 

could be conducted with a larger sample size, 

an extended treatment period, molecular 

analyses, and microscopic scrutiny of the 

intestinal tissues in both rat and human 

subjects. Direct examination of the intestinal 

tissue may be pivotal in elucidating the 

anticipated outcomes. 
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Table 1. Standard Terminology Criteria for Adverse Events v4.0 (CTCAE): Panel A: The 

severity of chemo-radiation enteritis was assessed using this scoring system, ranging from 0.0 to 

5.0. Panel B: Definition of various recommendations characterizing inflammation of the small 

and large intestines, known as Enterocolitis 

 

Panel A: 

Grade 1 

Mild: Asymptomatic or mild symptoms; 

clinical or diagnostic observations only; 

intervention not indicated. 

Grade 2 

Moderate: Minimal, local, or non-invasive 

intervention indicated; limiting age-appropriate 

instrumental ADL* 

Grade 3 

Severe or medically significant but not 

immediately life-threatening; hospitalization or 

prolongation of hospitalization indicated; 

disabling; limiting self-care ADL** 

Grade 4 
Life-threatening consequences; urgent 

intervention indicated. 

Grade 5 Death related to AE. 

Panel B: 

Adverse event 1 2 3 4 5 

Enterocolitis 

Symptomatic; 

clinical or 

diagnostic 

observations 

only; 

intervention 

not indicated 

Abdominal 

pain; mucus 

or blood 

in stool 

Severe or 

persistent 

abdominal 

pain; fever; 

ileus; 

peritoneal 

signs 

Life-

threatening 

consequences; 

urgent 

intervention 

indicated 

Death 

*ADL: Instrumental ADL refers to preparing meals, shopping for groceries or clothes, using the telephone, managing money, etc. **Self-care ADL 
refers to bathing, dressing, and undressing, feeding self, using the toilet, taking medications, and not being bedridden; ADL: Activities of daily 

living 



 

 

Table 2. Demographic and clinical characteristics in group A (Curcumin) and group B (Placebo) 

Clinical characteristics  Group A 

(Curcumin) 

N=22 

Group B 

(Placebo) 

N=22 

*P-value 

 

Age (y) 52.59 ± 12.87 57.41 ± 11.08 0.364 

BMI (kg/m2) 25.316 ± 2.88 24.579 ± 3.56 0.358 

Gender 

Male 11 (50%) 

 
10 (45.4%) 

 

Female 11 (50%) 

 
12 (54.5%) 

Stage  

Stage II 3(13.6%) 

 

6(27.3%) 

 0.559 

Stage III 
19 (86.4%) 16(72.7%) 

Chemptherapy 
Capecitabine 

18 (90%) 

 

19 (86.4%) 

 
0.132 

5FU 2(10%) 3 (13.6%) 

Radiation dose (cGy)  

+ Boost  
4642 + 518 ± 230 4698 + 471 ± 453 0.131 

*P value<0.05 is statistically significant 

 

Table 3. Different intestinal side effects after radiotherapy in group A (Curcumin) and group B 

(Placebo) 

value-P* 

Group B (Placebo) 

N=22 

N (%) 

Group A (Curcumin) 

N=22 

N (%) 

Intestinal side-effect 

 

 

0.17 

1 (4/5%) 1 (4/5%) Blood in stool 

0(0%) 1 (4/5%) Abdominal pain 

4(18%) 3 (13%) Nausea 

2 (9%) 0(0%) Mucus in stool 

1 (4/5%) 2 (9%) Diarrhea 

9(40 %) 7 (31%) Total 
*P value<0.05 is statistically significant 

 

 



 

 

Table 4. Comparison of different grades of intestinal disorders between group A (Curcumin) and 

group B (Placebo) 

Intestine disorder 

Group A (Curcumin) 

N=22 

N (%) 

Group (Placebo) 

N=22 

N (%) 

*P-value 

 

Grade 1 3 (13%) 4 (18%) 

 

0.17 

Grade 2 3(13%) 3(13%) 

Grade 3 1 (4%) 1(4%) 

Grade 4 0 0 
*P-value<0.05 is statistically significant 

 

Table 5. Intestinal volume in different grades of intestinal disorders 

 
Grade I, II intestine 

volume (cc) 

Grade III 

intestine volume 

(cc) 

P-value* 

Group A 

(Curcumin) 

N = 22 

221/2 465/5 0.03 

Group B (Placebo) 

N = 22 
218/1 458 0.03 

*P-value<0.05 is statistically significant 



 

 

 
Figure 1. Consort diagram: This diagram documents the patient flow for the clinical trial. Only 44 

out of 56 (78.57%) patients prescribed chemoradiotherapy for rectal cancer were eligible for this 

trial, and all of them were approached for participation. Among them, 44 out of 56 (78.57%) 

consented. There was no withdrawal rate for the study. 



 

 

 
Figure 2. This figure illustrates the frequency of complications between group A (Curcumin) and 

group B (Placebo). 

 


