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Introduction: Inflammatory Bowel Disease (IBD), encompassing Crohn disease (CD) and ulcerative colitis (UC), presents complex challenges in management due to dysregulated immune responses and genetic predispositions. This study explored the potential of curcumin as an adjunctive therapy in IBD, assessing its efficacy and safety through a systematic review of clinical trials to enhance treatment strategies and outcomes.

Methods: To identify placebo-controlled randomized clinical trials on curcumin treatment in IBD, databases such as Medline/PubMed, Scopus, Embase, Web of Knowledge, and Google Scholar were searched till May 2024. Inclusion criteria focused on RCTs comparing curcumin with placebo in IBD patients, with data extraction and analysis conducted using established methodologies and tools for comprehensive synthesis and assessment of study findings.

Results: In this meta-analysis, 13 placebo-controlled RCTs on curcumin treatment in IBD were included after screening 362 records and conducting a full-text review. Most trials focused on UC patients and were published post-2010, utilizing oral curcumin with varying dosages and durations. The analysis showed curcumin’s significant efficacy in achieving clinical remission and response in UC patients, with heterogeneity observed. Adverse events and withdrawal rates did not significantly differ between curcumin and placebo groups. In CD patients, curcumin did not show superiority over placebo for clinical and endoscopic remission.

Conclusion: The findings highlight curcumin’s potential as a treatment for UC but indicate inconclusive results for CD, emphasizing the need for further research. The multifaceted mechanisms of curcumin’s efficacy in IBD involve anti-inflammatory, antioxidant, microbiota modulatory, and immune-regulating properties. Further research is warranted to enhance understanding and treatment efficacy.

Systematic review registration: https://www.crd.york.ac.uk/PROSPERO/view/CRD42024567247.
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1 Introduction

Inflammatory Bowel Disease (IBD), including Crohn’s disease (CD) and ulcerative colitis (UC), are chronic, relapsing inflammatory conditions of the gastrointestinal tract that significantly impact the quality of life of affected individuals (1). The complex pathogenesis of IBD involves dysregulated immune responses, genetic predisposition, and environmental factors, making their management challenging (2). Routine treatment strategies often aim to suppress inflammation and manage symptoms, but they may be associated with adverse effects and limited efficacy in achieving long-term remission (3). Long-term use of immunosuppressant medications increases infection and malignancy risks, too (4). Exploring herbal medicine as an alternative approach is gaining traction due to its multifaceted pharmacological benefits, safety advantages, and holistic health approach (5, 6).

The geographical distribution of curcumin production has expanded to various parts of the world, ranging from Southern Asia to Central and South America. Curcumin (Curcuma longa L.), a polyphenolic compound derived from the turmeric plant, has gained attention in recent years for its anti-inflammatory, antioxidant, and immune-modulatory properties (7). Preclinical studies and observational data suggest that curcumin could have a therapeutic role in IBD by targeting key inflammatory pathways and promoting mucosal healing (8). However, the clinical efficacy of curcumin in the treatment of IBD remains a topic of debate, necessitating a comprehensive evaluation of the available evidence.

By critically assessing the efficacy and safety of curcumin supplementation in IBD patients, this study sought to provide valuable insights into the potential role of curcumin as an adjunctive therapy in the management of IBD. The findings of this review may inform clinical practice, guide future research directions, and contribute to optimizing treatment strategies for individuals living with IBD. This evidence-based approach will help clarify the therapeutic potential of curcumin and broaden our understanding of its role in the clinical management of IBD. This systematic review and meta-analysis aimed to synthesize the existing literature on the clinical use of curcumin for the treatment of IBD, focusing on placebo-controlled randomized clinical trials.



2 Methods


2.1 Search strategy and databases

The protocol for this study is registered in PROSPERO (CRD42024567247). To identify placebo-controlled randomized clinical trials evaluating the clinical outcomes of curcumin treatment in IBD patients, we searched Medline/PubMed, Scopus, Embase, Web of Knowledge, Cochrane, and Google Scholar databases. The searches were conducted using relevant queries for “title and abstract” up to May 2024, with restrictions to English-language publications (Supplementary Table 1).



2.2 Inclusion/exclusion criteria

We included randomized controlled trials (RCTs) that compared curcumin with placebo in patients with any form of IBD, regardless of the type of curcumin preparation, route of administration, concomitant treatments, disease severity, and criteria for outcome measures. The authors also performed a snowball search through the references of the chosen manuscripts to include additional articles that were not part of this study. Studies were excluded if: (1) outcome measures for clinical effectiveness (i.e., clinical remission, endoscopic remission, and clinical response) were not clearly defined or could not be extracted; (2) the design was non-randomized, single-arm trials, observational studies, or case-series; (3) the full text was not available; (4) the reported result was repetitive data from another RCT; or (5) the study was not written in English.



2.3 Study selection

The articles identified were managed using Mendeley. Four independent researchers (SM, HG, NP, MS) independently screened the aggregated library obtained from the database searches, read the full texts to evaluate eligibility (second screening), extracted or transformed the target data from the eligible studies, and assessed the risk of bias (RoB) for the studies included in the quantitative analysis. Any disagreements during these processes were resolved through discussion, achieving consensus in all cases.



2.4 Data extraction

A comprehensive spreadsheet was prepared to include all targeted information and statistics from the studies included in the quantitative analysis. This checklist comprised: general data (first author’s name, publication year, study period, and country), intervention descriptions (intervention and comparator, daily dose, intervention duration, daily use interval, and concomitant treatment), group-specific data (study design, setting, IBD characteristics [type, severity, anatomical location], intention-to-treat (ITT) and per-protocol (PP) sample sizes, mean age, male-to-female ratio), outcomes (clinical remission, endoscopic remission, clinical response, drug-related adverse events, and withdrawal rates) with their definitions, and the Cochrane Collaboration’s tool for assessing RoB. Outcomes were extracted using both ITT and PP methods. The quality assessment used the Cochrane Collaboration tool, evaluating each study on (1) random sequence generation, (2) allocation concealment, (3) blinding of participants and personnel, (4) blinding of outcome assessments, (5) incomplete outcome data, and (6) selective reporting. Each study was ranked as having a “low risk of bias,” “high risk of bias,” or “unclear” for these items.



2.5 Statistical analysis

Statistical analysis was conducted using RevMan software (Cochrane Collaboration; v5.4.1; released Sep. 2020). As all included study outcomes were dichotomous, the pooled estimates (summary or overall effect sizes) were reported as risk ratios (RR) with 95% confidence intervals (CI). Forest plots were constructed to visualize the effect sizes (with 95% CIs) of individual studies and the calculated summary effect size (with 95% CI). Heterogeneity around the summary effect size was assessed using the χ2 test and I2 statistic, with p-values <0.1 or an I2 > 50% indicating significant heterogeneity. Additionally, the Z(u) test was used for hypothesis testing of group comparisons, with a p-value <0.05 indicating statistical significance. Due to high heterogeneity, random-effects models were used to calculate the summary effect size.



2.6 Ethical considerations

No ethical approval was deemed necessary for the systematic review and meta-analysis, as the data were obtained from already published sources.




3 Results


3.1 Description of included studies into the meta-analysis

Initially, 507 records were retrieved through a systematic search of databases. After removing duplicates, 362 records underwent screening for retrieval, resulting in 25 records. These records were assessed for eligibility through a full-text review. Finally, after excluding 12 records, 13 placebo-controlled RCTs were included in the meta-analysis (9–21) (Figure 1).
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FIGURE 1
 PRISMA 2020 flow diagram for systematic review and meta-analysis of placebo-controlled RCTs assessing curcumin efficacy for IBD.


Eleven RCTs were conducted among UC patients and two among CD patients (20, 21). Nearly all trials were published after 2010. The aggregated sample sizes designated to receive curcumin and placebo were 322 and 308 in RCTs involving UC patients, and 51 and 41 in RCTs involving CD patients, respectively. The total randomized sample sizes in the included RCTs ranged from 30 to 89.

Of these 13 RCTs, all utilized oral purified curcumin as the intervention, except for 5 RCTs that utilized dual-drug combinations such as Curcumin-QingDai (CurQD) (10), curcumin enema (NCB-02) (13), curcuminoids nanomicelles (14), bioenhanced curcumin (BEC; VALDONE) (19), and curcumin derivative (Theracurmin®) (20). Seven RCTs were conducted among patients with mild-to-moderate UC.

Furthermore, the cumulative daily dose of curcumin ranged from 0.1 to 10 g, with treatment durations ranging from 1 to 6 months. The most common concomitant treatment was mesalamine. Tables 1, 2 provide the relevant data retrieved from the included RCTs involving UC and CD patients, respectively. A summary of the Risk of Bias (RoB) in these studies is depicted in Figure 2 and Supplementary Figure 1.



TABLE 1 Retrieved data from 11 placebo-controlled RCT investigating the clinical efficacy of curcumin in UC.
[image: Table1]



TABLE 2 Retrieved data from 2 placebo-controlled RCT investigating the clinical efficacy of curcumin in CD.
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FIGURE 2
 ROB graph of 13 included RCTs in the meta-analysis.




3.2 Clinical efficacy of curcumin versus placebo in UC

Intention-to-treat data regarding the efficacy of curcumin for achieving clinical remission and clinical response in UC patients were extracted from 7 different RCTs, with 220 and 190 participants in the curcumin group, and 206 and 177 participants in the placebo group, respectively. The analysis produced a combined relative risk (RR) of 2.45 (95% CI: 1.09, 5.51; Z: 2.17, P: 0.03) for clinical remission (Figure 3A) and 1.93 (95% CI: 1.15, 3.25; Z: 2.48, P: 0.01) for clinical response (Figure 3C), both of which favored curcumin significantly. Notably, significant heterogeneity was observed in both analyses (clinical remission = χ2: 50.20, p < 0.0001, I2: 88%; clinical response = χ2: 19.20, P: 0.004, I2: 69%).
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FIGURE 3
 Forest plots of comparing curcumin with placebo in improving UC in terms of (A) clinical remission [PP] = RR: 3.04 [95% CI: 0.93, 9.96], Z: 1.84, P: 0.07; (B) endoscopic remission [ITT] = RR: 3.81 [95% CI: 0.95, 15.18], Z: 1.89, P: 0.06; (C) clinical response [PP] = RR: 2.04 [95% CI: 1.30, 3.20], Z: 3.08, P: 0.002.


Furthermore, the per-protocol analyses also showed a significant difference in clinical response, with an RR of 2.04 (95% CI: 1.30, 3.20; Z: 3.08, P: 0.002); however, the difference between curcumin and placebo was marginally insignificant for clinical remission, with an RR of 3.04 (95% CI: 0.93, 9.96; Z: 1.84, P: 0.07).

Based on per-protocol data from 7 RCTs (148 participants in the curcumin group and 142 participants in the placebo group), curcumin demonstrated statistically higher efficacy in achieving UC endoscopic remission compared to placebo, with an RR of 2.11 (95% CI: 1.23, 3.62; Z: 2.71, P: 0.007). There was moderate heterogeneity observed among these RCTs (χ2: 0.23, P: 0.04, I2: 55%) (Figure 3B). However, the intention-to-treat data did not show a significant result, with an RR of 3.81 (95% CI: 0.95, 15.18; Z: 1.89, P: 0.06).

Among the participants, 16 (7.80%) experienced adverse events (AEs) and 41 (15.16%) withdrew from the intervention in the curcumin group, compared to 14 (7.29%) and 36 (13.85%) of participants in the placebo group. The pooled analysis indicated no significant difference in the frequency of AEs, with an RR of 1.03 (95% CI: 0.55, 1.92; Z: 0.08, P: 0.93) (Figure 3D), and withdrawal rates, with an RR of 1.04 (95% CI: 0.65, 1.66; Z: 0.17, P: 0.87) (Figure 3E), between the curcumin and placebo groups, although lower rates were reported in the placebo group. There was no heterogeneity detected in these studies (AEs frequency = χ2: 1.90, P: 0.86, I2: 0%; withdrawal rates = χ2: 9.76, P: 0.28, I2: 18%).



3.3 Clinical efficacy of curcumin versus placebo in CD

According to the intention-to-treat data from 2 RCTs evaluating the efficacy of curcumin for clinical and endoscopic remission in CD patients (with 51 participants in the curcumin group and 41 participants in the placebo group), curcumin did not show significant superiority over placebo in terms of clinical remission, with an RR of 2.23 (95% CI: 0.24, 20.51; Z: 0.71, P: 0.48; χ2: 2.85, P: 0.09, I2: 65%) (Figure 4A) and endoscopic remission, with an RR of 0.91 (95% CI: 0.34, 2.45; Z: 0.18, P: 0.86; χ2: 1.15, P: 0.28, I2: 13%) (Figure 4B).
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FIGURE 4
 Forest plots of comparing curcumin with placebo in improving CD in terms of (A) clinical remission [ITT] and (B) endoscopic remission [ITT].





4 Discussion

This meta-analysis of 13 placebo-controlled RCTs found that curcumin showed significant benefits in achieving remission and clinical response in UC patients. However, in CD patients, curcumin did not show superiority over placebo for remission or endoscopic improvements.

The efficacy of curcumin for IBD is believed to be attributed to its various mechanisms of actions. Curcumin has potent anti-inflammatory effects by inhibiting inflammatory pathways such as NF-κB (nuclear factor kappa-light-chain-enhancer of activated B cells) and cytokines involved in the inflammatory response (22). Curcumin acts as an antioxidant, scavenging free radicals, and reducing oxidative stress, which is known to play a role in the pathogenesis of IBD (2, 23). Curcumin has been shown to influence the composition of the gut microbiota, promoting a healthy balance of beneficial bacteria, which can help in the management of IBD (24). It can modulate the immune system by regulating immune cell function, cytokine production, and immune reactions, thereby potentially reducing excessive inflammation seen in IBD (25). Curcumin can also help maintain the integrity of the intestinal barrier by enhancing the expression of tight junction proteins, which may prevent leakage of harmful substances into the bloodstream and reduce inflammation in the gut (26). Curcumin can inhibit enzymes such as cyclooxygenase-2 (COX-2) and lipoxygenase (LOX) that are involved in the inflammatory pathways in IBD, too (27). These mechanisms collectively contribute to the potential efficacy of curcumin in managing IBD.

Curcumin is used in different parts of the world for managing IBD, such as ulcerative colitis and Crohn’s disease. It is commonly consumed as a dietary supplement or included in traditional remedies in various cultures. Research on the use of curcumin for treating IBD has been conducted in various countries around the world such as: United States, India, United Kingdom, Australia, Canada, China, Germany, South Korea, Iran, and Italy published in scientific journals, clinical trials, and reviews exploring the efficacy, mechanisms of action, and safety of curcumin in the context of IBD (28–30).

The failure rate of routine medical systems to treat IBD can vary among individuals. It is important to note that conventional treatments for IBD, including medications such as anti-inflammatory drugs, immunosuppressants, biologics, and surgery, are generally effective in managing symptoms and inducing remission in many patients (3). However, some individuals may experience treatment failures for various reasons, including: (1) disease severity; in some cases, IBD may be more severe or aggressive, making it challenging to achieve adequate symptom control and disease remission with standard treatments. (2) Individual differences; each person’s response to treatment can vary based on factors such as genetics, immune system function, and presence of comorbidities, which can influence the effectiveness of medications. (3) Development of drug resistance; over time, some individuals with IBD may develop resistance to certain medications, leading to treatment failure and the need to explore alternative therapies. (4) Adverse reactions; side effects or intolerances to medications used to treat IBD can result in treatment discontinuation or failure to achieve desired outcomes. (5) Non-adherence to treatment; failure to adhere to prescribed medication regimens, lifestyle modifications, or follow-up appointments can also contribute to treatment failure in managing IBD (3, 31). While the failure rate of routine medical systems in treating IBD is not specifically quantified, healthcare providers work closely with patients to monitor disease activity, adjust treatment plans as needed, and explore alternative therapies to improve outcomes for individuals with IBD (4, 32). A multidisciplinary approach including use of evidence-based herbal preparations to care can help enhance the effectiveness of treatment strategies for IBD.

While curcumin is generally considered safe for most people when taken in appropriate doses, there are some potential side effects and considerations to be aware of when using curcumin for treating IBD. Some possible side effects of curcumin supplementation include: (1) Gastrointestinal issues; high doses of curcumin may cause gastrointestinal discomfort, such as nausea, bloating, and diarrhea, particularly in individuals with sensitive stomachs or digestive issues (33). (2) Interaction with medications; curcumin may interact with certain medications, such as beta blockers, blood thinners, antiplatelet drugs, and medications that affect blood sugar levels (34–36). (3) Allergic reactions; some individuals may be allergic to curcumin or components of turmeric, leading to allergic reactions such as skin rash, itching, or swelling (37). (4) Blood clotting; curcumin may have antithrombotic properties, which could increase the risk of bleeding in individuals with bleeding disorders or those taking anticoagulant medications (38). (5) Pregnancy and breastfeeding; pregnant and breastfeeding women should consult with a healthcare provider before using curcumin supplements, as its safety during pregnancy and lactation is not well-established (39). (6) Iron absorption; curcumin may inhibit iron absorption in the body, which could be a concern for individuals with iron deficiency anemia or those at risk of iron deficiency (40). Therefore, monitoring for adverse reactions and discussing any changes in symptoms or health status while using curcumin is also advisable.

UC is primarily characterized by continuous inflammation of the colon’s mucosal layer, often associated with superficial ulceration. In contrast, CD can affect any part of the gastrointestinal tract and manifests with transmural inflammation (3). This fundamental difference in pathology may influence the efficacy of curcumin, given its predominantly anti-inflammatory properties, which may be more advantageous in a predominantly mucosal disease like UC.

Furthermore, we will address sample size considerations by acknowledging that our cohort’s composition may limit the generalizability of our findings. Smaller sample sizes can lead to variability in response rates and may not adequately represent the broader patient population. We will suggest that future studies with larger and more diverse cohorts are warranted to further elucidate the therapeutic roles of curcumin in both UC and CD. Finally, the variations in current treatment protocols for UC and CD (1) may also play a significant role in how effective curcumin is perceived across these conditions.

Curcumin has demonstrated promising effects in managing rheumatoid arthritis (RA), as evidenced by a study encompassing six publications with a total of 539 patients (41). The activity of RA was assessed using various clinical measures, including erythrocyte sedimentation rate (ESR), disease activity score (DAS), tender joint count (TJC), and swollen joint count (SJC). Notably, significant improvements were observed in ESR (MD = −29.47, p = 0.02), DAS28 (MD = −1.20, p = 0.0003), SJC (MD = −5.33, p = 0.02), and TJC (MD = −6.33, p = 0.006) in patients treated with curcumin compared to controls. These findings highlight curcumin’s potential as an effective anti-inflammatory agent in reducing disease activity and improving patient outcomes in other inflammatory diseases, such as RA. Although there is currently no supporting evidence, additional research is necessary to thoroughly clarify the specific regulatory genes and pathways that curcumin targets in these diseases.

We recognize that racial and ethnic factors can significantly impact health outcomes, disease prevalence, and treatment responses in IBD patients (42). While there is evidence indicating a higher risk of IBD among individuals of white ethnicity, we could not find sufficient evidence in our included trials to support this point in the current study (43) due to a lack of information on patients’ ethnicity. It is important to consider this factor in future trials involving IBD patients to explore any possible correlation between race and treatment response.

The present systematic review and meta-analysis study faces certain constraints, such as a notable proportion of low-quality pooled studies, research conducted in settings of varying quality, different curcumin dosage forms, and samples that might not accurately represent the broader community. Nonetheless, to overcome these limitations, it is essential to prioritize specific actions in ongoing research, such as incorporating recently published trials. By addressing these issues, this systematic review and meta-analysis study has the potential to enhance the credibility of its results and advance our comprehension of the efficacy of curcumin in alleviating IBD like UC and CD.



5 Conclusion

In general, the findings indicate that curcumin might be more beneficial in addressing UC in contrast to CD, likely due to varying mechanisms like anti-inflammatory and antioxidant effects. Despite curcumin’s widespread use for IBD treatment worldwide, it’s crucial to take into account possible adverse reactions and interactions with medications.

To enhance future clinical trials, we recommend ensuring diverse patient recruitment to assess variations in treatment response, standardizing dosages and formulations of curcumin, and employing longitudinal designs to monitor long-term effects. It’s crucial to control for confounding variables like disease severity and include health-related quality of life assessments to capture the treatment’s overall impact. Additionally, incorporating mechanistic studies can help clarify the biological pathways through which curcumin operates. By adhering to these guidelines, future research can provide robust evidence regarding the efficacy and safety of curcumin in IBD, ultimately improving patient outcomes.



Data availability statement

The original contributions presented in the study are included in the article/Supplementary material, further inquiries can be directed to the corresponding author.



Author contributions

SM: Conceptualization, Validation, Writing – original draft, Data curation, Software. AT: Conceptualization, Data curation, Writing – original draft, Methodology, Supervision. HG: Data curation, Writing – original draft, Investigation, Validation. NP: Data curation, Investigation, Writing – original draft, Formal Analysis. RZ: Data curation, Writing – original draft, Conceptualization, Methodology. TR: Methodology, Investigation, Validation, Writing – review & editing. MS: Methodology, Validation, Writing – review & editing, Software. MP: Methodology, Validation, Writing – review & editing, Conceptualization, Formal Analysis, Writing – original draft.



Funding

The author(s) declare that no financial support was received for the research and/or publication of this article.



Conflict of interest

The authors declare that the research was conducted in the absence of any commercial or financial relationships that could be construed as a potential conflict of interest.



Publisher’s note

All claims expressed in this article are solely those of the authors and do not necessarily represent those of their affiliated organizations, or those of the publisher, the editors and the reviewers. Any product that may be evaluated in this article, or claim that may be made by its manufacturer, is not guaranteed or endorsed by the publisher.



Supplementary material

The Supplementary material for this article can be found online at: https://www.frontiersin.org/articles/10.3389/fnut.2025.1494351/full#supplementary-material



References

 1. Seyedian, SS, Nokhostin, F, and Malamir, MD. A review of the diagnosis, prevention, and treatment methods of inflammatory bowel disease. J Med Life. (2019) 12:113–22. doi: 10.25122/jml-2018-0075 

 2. Zhang, YZ, and Li, YY. Inflammatory bowel disease: pathogenesis. World J Gastroenterol. (2014) 20:91–9. doi: 10.3748/wjg.v20.i1.91 

 3. Cai, Z, Wang, S, and Li, J. Treatment of inflammatory bowel disease: a comprehensive review. Front Med. (2021) 8:765474. doi: 10.3389/fmed.2021.765474 

 4. Dubey, RK, and Shukla, S. Exploring novel herbal compounds and formulations for inflammatory bowel disease (IBD) management. Zhongguo Ying Yong Sheng Li Xue Za Zhi. (2023) 39:e20230003. doi: 10.62958/j.cjap.2023.003

 5. Shirzad, M, Ahmadian-Attari, MM, Ghafoori, SMS, Kashani, LMT, Pasalar, M, Abbassian, A , et al. Formulation, standardization, and a preliminary before-after clinical trial on effect of a traditional herbal formula (Maqliasa) on manifestations of ulcerative colitis. Curr Drug Discov Technol. (2021) 18:113–9. doi: 10.2174/1570163817666200127145125 

 6. Langhorst, J, Varnhagen, I, Schneider, SB, Albrecht, U, Rueffer, A, Stange, R , et al. Randomised clinical trial: a herbal preparation of myrrh, chamomile and coffee charcoal compared with mesalazine in maintaining remission in ulcerative colitis – a double-blind, double-dummy study. Aliment Pharmacol Ther. (2013) 38:490–500. doi: 10.1111/apt.12397 

 7. Pulido-Moran, M, Moreno-Fernandez, J, Ramirez-Tortosa, C, and Ramirez-Tortosa, M. Curcumin and health. Molecules. (2016) 21:264. doi: 10.3390/molecules21030264 

 8. Karthikeyan, A, Young, KN, Moniruzzaman, M, Beyene, AM, do, K, Kalaiselvi, S , et al. Curcumin and its modified formulations on inflammatory bowel disease (IBD): the story so far and future outlook. Pharmaceutics. (2021) 13:484. doi: 10.3390/pharmaceutics13040484 

 9. Kedia, S, Bhatia, V, Thareja, S, Garg, S, Mouli, VP, Bopanna, S , et al. Low dose oral curcumin is not effective in induction of remission in mild to moderate ulcerative colitis: results from a randomized double blind placebo controlled trial. World J Gastrointest Pharmacol Ther. (2017) 8:147–54. doi: 10.4292/wjgpt.v8.i2.147 

 10. Ben-Horin, S, Salomon, N, Karampekos, G, Viazis, N, Lahat, A, Ungar, B , et al. Curcumin-QingDai combination for patients with active ulcerative colitis: a randomized, double-blinded, placebo-controlled trial. Clin Gastroenterol Hepatol. (2024) 22:347–356.e6. doi: 10.1016/j.cgh.2023.05.023 

 11. Hanai, H, Iida, T, Takeuchi, K, Watanabe, F, Maruyama, Y, Andoh, A , et al. Curcumin maintenance therapy for ulcerative colitis: randomized, multicenter, double-blind, placebo-controlled trial. Clin Gastroenterol Hepatol. (2006) 4:1502–6. doi: 10.1016/j.cgh.2006.08.008 

 12. Lang, A, Salomon, N, Wu, JC, Kopylov, U, Lahat, A, Har-Noy, O , et al. Curcumin in combination with mesalamine induces remission in patients with mild-to-moderate ulcerative colitis in a randomized controlled trial. Clin Gastroenterol Hepatol. (2015) 13:1444–1449.e1. doi: 10.1016/j.cgh.2015.02.019 

 13. Singla, V, Pratap Mouli, V, Garg, SK, Rai, T, Choudhury, BN, Verma, P , et al. Induction with NCB-02 (curcumin) enema for mild-to-moderate distal ulcerative colitis – a randomized, placebo-controlled, pilot study. J Crohns Colitis. (2014) 8:208–14. doi: 10.1016/j.crohns.2013.08.006 

 14. Masoodi, M, Mahdiabadi, MA, Mokhtare, M, Agah, S, Kashani, AHF, Rezadoost, AM , et al. The efficacy of curcuminoids in improvement of ulcerative colitis symptoms and patients' self-reported well-being: a randomized double-blind controlled trial. J Cell Biochem. (2018) 119:9552–9. doi: 10.1002/jcb.27273 

 15. Banerjee, R, Medaboina, K, Boramma, GG, Amsrala, S, and Reddy, DN. Novel bio-enhanced curcumin with mesalamine for induction of remission in mild to moderate ulcerative colitis. Gastroenterol. (2017) 152:S587. doi: 10.1016/S0016-5085(17)32111-X

 16. Kumar, S, Dutta, U, Shah, J, Singh, P, Vaishnavi, C, Prasad, KK , et al. Impact of curcuma longa on clinical activity and inflammatory markers in patients with active ulcerative colitis: a double-blind randomised placebo-controlled trial. J Crohns Colitis. (2019) 13:S322–3. doi: 10.1093/ecco-jcc/jjy222.551

 17. Sadeghi, N, Mansoori, A, Shayesteh, A, and Hashemi, SJ. The effect of curcumin supplementation on clinical outcomes and inflammatory markers in patients with ulcerative colitis. Phytother Res. (2020) 34:1123–33. doi: 10.1002/ptr.6581 

 18. Shivakumar, V, Sharonjeet, K, Dutta, U, Lallan, K, Vaishnavi, C, and Prasad, K. A double blind randomised controlled trial to study the effect of oral Curcumina longa versus placebo in patients with active ulcerative colitis. Indian J Gastroenterol. (2011) 30:1–105. doi: 10.1007/s12664-011-0142-4 

 19. Banerjee, R, Pal, P, Penmetsa, A, Kathi, P, Girish, G, Goren, I , et al. Novel bioenhanced curcumin with mesalamine for induction of clinical and endoscopic remission in mild-to-moderate ulcerative colitis: a randomized double-blind placebo-controlled pilot study. J Clin Gastroenterol. (2021) 55:702–8. doi: 10.1097/MCG.0000000000001416 

 20. Sugimoto, K, Ikeya, K, Bamba, S, Andoh, A, Yamasaki, H, Mitsuyama, K , et al. Highly bioavailable curcumin derivative ameliorates Crohn's disease symptoms: a randomized, double-blind, multicenter study. J Crohns Colitis. (2020) 14:1693–701. doi: 10.1093/ecco-jcc/jjaa097 

 21. Bommelaer, G, Laharie, D, Nancey, S, Hebuterne, X, Roblin, X, Nachury, M , et al. Oral curcumin no more effective than placebo in preventing recurrence of Crohn's disease after surgery in a randomized controlled trial. Clin Gastroenterol Hepatol. (2020) 18:1553–1560.e1. doi: 10.1016/j.cgh.2019.08.041 

 22. Moudgil, KD, and Venkatesha, SH. The anti-inflammatory and immunomodulatory activities of natural products to control autoimmune inflammation. Int J Mol Sci. (2022) 24:95. doi: 10.3390/ijms24010095 

 23. Borra, SK, Gurumurthy, P, Mahendra, J, Jayamathi, K, Cherian, C, and Chand, R. Antioxidant and free radical scavenging activity of curcumin determined by using different in vitro and ex vivo models. J Med Plant Res. (2013) 7:2680–90. doi: 10.5897/JMPR2013.5094

 24. Scazzocchio, B, Minghetti, L, and D'Archivio, M. Interaction between gut microbiota and curcumin: a new key of understanding for the health effects of curcumin. Nutrients. (2020) 12:2499. doi: 10.3390/nu12092499 

 25. Kahkhaie, KR, Mirhosseini, A, Aliabadi, A, Mohammadi, A, Mousavi, MJ, Haftcheshmeh, SM , et al. Curcumin: a modulator of inflammatory signaling pathways in the immune system. Inflammopharmacology. (2019) 27:885–900. doi: 10.1007/s10787-019-00607-3 

 26. Ghosh, SS, He, H, Wang, J, Gehr, TW, and Ghosh, S. Curcumin-mediated regulation of intestinal barrier function: the mechanism underlying its beneficial effects. Tissue Barriers. (2018) 6:e1425085. doi: 10.1080/21688370.2018.1425085 

 27. Menon, VP, and Sudheer, AR. Antioxidant and anti-inflammatory properties of curcumin. Adv Exp Med Biol. (2007) 595:105–25. doi: 10.1007/978-0-387-46401-5_3

 28. Meng, ZW, Chang, B, and Sang, LX. Use of curcumin and its nanopreparations in the treatment of inflammatory bowel disease. World J Gastroenterol. (2024) 30:280–2. doi: 10.3748/wjg.v30.i3.280 

 29. Gilardi, D, Fiorino, G, Genua, M, Allocca, M, and Danese, S. Complementary and alternative medicine in inflammatory bowel diseases: what is the future in the field of herbal medicine? Expert Rev Gastroenterol Hepatol. (2014) 8:835–46. doi: 10.1586/17474124.2014.917954 

 30. Lin, Z, Wu, H, Fu, Y, and Dai, S. Application of herbaceous medications for inflammatory bowel disease as a complementary and alternative therapy. Inflamm Bowel Dis. (2019) 25:1886–95. doi: 10.1093/ibd/izz190 

 31. Na, SY, and Moon, W. Perspectives on current and novel treatments for inflammatory bowel disease. Gut Liver. (2019) 13:604–16. doi: 10.5009/gnl19019 

 32. Zhu, MZ, Yang, MF, Song, Y, Xu, HM, Xu, J, Yue, NN , et al. Exploring the efficacy of herbal medicinal products as oral therapy for inflammatory bowel disease. Biomed Pharmacother. (2023) 165:115266. doi: 10.1016/j.biopha.2023.115266 

 33. Hsu, C-H, and Cheng, A-L. Clinical studies with curcumin In: BB Aggarwal, Y-J Surh, and S Shishodia, editors. The molecular targets and therapeutic uses of curcumin in health and disease. Boston, MA: Springer US (2007). 471–80.

 34. Maideen, NMP, Rajkapoor, B, Muthusamy, S, Ramanathan, S, Thangadurai, SA, and Sughir, AA. A review on pharmacokinetic and pharmacodynamic drug interactions of adrenergic β-blockers with clinically relevant drugs-an overview. Curr Drug Metab. (2021) 22:672–82. doi: 10.2174/1389200222666210614112529 

 35. Bahramsoltani, R, Rahimi, R, and Farzaei, MH. Pharmacokinetic interactions of curcuminoids with conventional drugs: a review. J Ethnopharmacol. (2017) 209:1–12. doi: 10.1016/j.jep.2017.07.022 

 36. Mashayekhi-Sardoo, H, Mashayekhi-Sardoo, A, Roufogalis, BD, Jamialahmadi, T, and Sahebkar, A. Impact of curcumin on microsomal enzyme activities: drug interaction and chemopreventive studies. Curr Med Chem. (2021) 28:7122–40. doi: 10.2174/0929867328666210329123449 

 37. Haftcheshmeh, SM, Mirhafez, SR, Abedi, M, Heydarlou, H, Shakeri, A, Mohammadi, A , et al. Therapeutic potency of curcumin for allergic diseases: a focus on immunomodulatory actions. Biomed Pharmacother. (2022) 154:113646. doi: 10.1016/j.biopha.2022.113646 

 38. Keihanian, F, Saeidinia, A, Bagheri, RK, Johnston, TP, and Sahebkar, A. Curcumin, hemostasis, thrombosis, and coagulation. J Cell Physiol. (2018) 233:4497–511. doi: 10.1002/jcp.26249 

 39. Filardi, T, Varì, R, Ferretti, E, Zicari, A, Morano, S, and Santangelo, C. Curcumin: could this compound be useful in pregnancy and pregnancy-related complications? Nutrients. (2020) 12:3179. doi: 10.3390/nu12103179 

 40. Saeidnia, M, Fazeli, P, Erfani, M, Nowrouzi-Sohrabi, P, Tamaddon, G, and Karimi, M. The effect of curcumin on Iron overload in patients with Beta-thalassemia intermedia. Clin Lab. (2022) 68. doi: 10.7754/Clin.Lab.2021.210629 

 41. Kou, H, Huang, L, Jin, M, He, Q, Zhang, R, and Ma, J. Effect of curcumin on rheumatoid arthritis: a systematic review and meta-analysis. Front Immunol. (2023) 14:1121655. doi: 10.3389/fimmu.2023.1121655 

 42. Venkateswaran, N, and Sultan, K. Racial and ethnic disparities in clinical presentation, management, and outcomes of patients with inflammatory bowel disease: a narrative review. Transl Gastroenterol Hepatol. (2024) 9:28. doi: 10.21037/tgh-23-43 

 43. Lewis, JD, Parlett, LE, Jonsson Funk, ML, Brensinger, C, Pate, V, Wu, Q , et al. Incidence, prevalence, and racial and ethnic distribution of inflammatory bowel disease in the United States. Gastroenterology. (2023) 165:1197–205.e2. doi: 10.1053/j.gastro.2023.07.003 


Copyright
 © 2025 Mohseni, Tavakoli, Ghazipoor, Pouralimohamadi, Zare, Rampp, Shayesteh and Pasalar. This is an open-access article distributed under the terms of the Creative Commons Attribution License (CC BY). The use, distribution or reproduction in other forums is permitted, provided the original author(s) and the copyright owner(s) are credited and that the original publication in this journal is cited, in accordance with accepted academic practice. No use, distribution or reproduction is permitted which does not comply with these terms.

OPS/images/fnut-12-1494351-t001.jpg
Author Kedia etal. (9)

Double-blind

Study type
y type -
Publication year 2017
Study period 2003-5
Country India
Patients
Mild-to-
Severity
moderate

Proctitis/left
Anatomical location
colitis/pancolitis

Intervention Curcumin
Mean age 36+12
MIE 123
Sample size

T 29
PP 16
Daily dose 150 mg TID

Comparator Placebo
Mean age 347
M/E 312
Sample size

T 33
PP 2

Intervention duration 2 months

Concomitant treatment | ML [2.4g QD]

Outcomes
Clinical remission
Definition DAL <2

Intervention

T 9
23 9
Comparator
T 9
23 9

Endoscapic remission*
Definition BES<1

Intervention

ITT 10

PP 10
Comparator

ITT 10

PP 10

Clinical response
Definition IDAI >3

Intervention

T 6
PP 6
Comparator
T 12
PP 12
AEs
Intervention 0
Comparator 1

Withdrawal rate
Intervention 13

Comparator 8

Ben-Horin etal. (10)

Multicenter 2-phase
double-blind RCT
[part I included]

2024
N/A

Israel/Greece

Mild-to-severe UC

Left colitis/extensive

Curcumin-QingDai
(CurQD)

35 [IQR: 23-48]

115

2
23

500 mg + 500 mg TID

Placebo

25 [IQR: 23-30]
0625

13

7

2 months

soC

DAI<2

MES <1

21

21

DAL >3

24

5

6

Studies with endoscopic improvement as an outcome are also included.

"Out of 22 and 16 subjects in intervention and comparator groups, respectively.
‘Mean change in MES between intervention and comparator groups: ~
n betwween intervention and comparator groups: 1.71 % 1.84 vs. 2,68 + 2.09.

“Endpoint SCCAI compari
AUSCCAI/UCDA.

Hanai etal. (1)

Multicenter
double-blind
RCT

2006

2004-5

Japan

Quiescent

(inactive)

Curcumin

4524158

105

45
43

1gBID

Placebo
3974142

L44

a1
39
6 months

SZ1-3gQD]/

ML[15-3g

Qo]

DAI<4

3

a1

36

31

N/A

£0.795.0.15 £ 0.49.

Langetal. (12)

Multicenter
double-blind
RCT

2015
2011-14

Tsrael/Hong
Kong/Cyprus

Mild-to-

moderate

Proctitis/left

colitis/extensive

Curcumin

4045127

109

2
25

15gBID

Placebo
4145139

200

2
2
1 month

ML [4gQD]

DAI<2

MES <1

DAL >3

Singla etal. (13)

Double-blind
pilot RCT

2014
N/A

India

Mild-to-
moderate UC

Proctitis/

proctosigmoidi

Curcumin
enema [NCB-02]

327489

109

23
1

140 mg (enema)

Placebo
3554138

100

2
16
2months

ML [0.8 g BID]

DAI<3

IMES > 1*

IDAL23

Masoodi et al
(4)

Double-blind
RCT
2018

2017

Iran

Mild-to-
moderate

Proctitis/left
colitis/

extensive

Curcuminoids

nanomicelles

382+ 164

115

2
2

80 mg TID

Placebo
360+ 118

087

29
2
1 month

ML [3gQD]

Banerjee etal.
(15)

Double-blind
RCT
2017

2016-17

India

Mild-to-

moderate

SMEDDS

Curcumin

N/A

N/A

2
19

50 mg QD/
BID

Placebo
N/A

N/A
2
2

3 months

ML

MES<1

1PMS >3

Kumar etal.
(16)

Double-blind
RCT

2019

N/A

India

Mild-to-

severe UC

Curcuma

longa

NIA

N/A

2

10gN/A

Placebo
N/A

N/A

2

2 months

ML[24g
Qo]

DAL > 3

Sadeghi etal. (17)

Double-blind
RCT

2020

2018

Iran

Mild-to-moderate

Proctitis/left
colitis/extensive/

pancolitis

Curcumin

401132

030

35
31

500 mg TID

Placebo
4064124
059

35

32

2 months

ML

DAI<2

2

IDAI23

2

Shivakumar

etal. (18)

RCT

2011
NIA

India

Active UC

Curcumin

N/A

N/A

2

10gN/A

Placebo
N/A

N/A

2
2months

ML

IMES >1*

Banerjee etal.
(19)

Double-blind
pilot RCT
2021

2016-17

India

Mild-to-

moderate

Left colitis/

pancolitis

Bioenhanced
Curcumin (BEC;
VALDONE)

38 [median]

183

34
30

50 mg BID

Placebo
38 [median]

150

35
32
1.5 months

ML [1gQD]

PMS <1

MES <1

1PMS 22

ML, mesalamine; SZ, sulfasalazine; DAI, disease activity index; MES, partial Mayo endoscopic score; BES, Baron endoscopic score; PMS, partial Mayo score; AEs, adverse events; RCT, randomized controlled clinical trial; UC, ulcerative colits; IT'T intention-to-treat;

PP, per-protocol; M/F, male-to-female raio





OPS/images/fnut-12-1494351-t002.jpg
Author Sugimoto etal. (20)  Bommelaer etal. (21)

Multicenter double-

Study type i Multicenter double-blind RCT
2020 2019
Study period 2015-17 2014-18
Country Japan France
Patients
Severity Mild-to-moderate | CD with bowel resection
active CD
Anatomical [ileal/colonicfileo- ileal/colonic/ileo-colonic
location colonic]
Intervention ‘Theracurmin® Curcumin
[Curcumin
derivative]
Mean age 363489 3504105
ME 1.86 094
Sample size
T 20 31
3 17 2%
Daily dose 180 mg BID 1gTID
Comparator Placebo Placebo
Mean age 329+ 134 376+138
ME 400 024
Sample size
T 10 31
13 9 27
Intervention duration | 3 months 6 months
Concomitant
s0C AZA [2-25 mg/kg QD]
treatment
Outcomes
Clinical remission
Definition CDAI <150 CDAI<150
Intervention
T 8 19
3 - 19
Comparator
T 0 17
3 - 17
Endoscopic remission
Definition SESCD <4 Rutgeerts' index score <2
Intervention
T 3 10
13 3 10
Comparator
T 0 13
13 0 13
AEs
Intervention 0 5
Comparator 0 2
Withdrawal rate
Intervention 3 5
Comparator 1 4

‘Out of 23 subjects in both groups.
AZA, Azathioprine; SOC, standard of care; CDAL CD activity index; SESCD, simple
endoscopic score for Crohns disease; AEs, adverse events; RCT, randomized controlled
clnical trial; CD, Crohn disease; IT', intention-to-treat; PP, per-protocol; M/E, male-to-
fermale ratio.





OPS/images/fnut-12-1494351-g003.jpg
Banerjee et al., 2021 15 34 0 e 6.1% 31.89 [1.98, 512.66] o T e o
Ben-Horin et al., 2024 14 28 - | 13 9.8% 6.50 [0.95, 44.30]
Hanai et al., 2006 43 45 36 44 21.8% 1.17 [1.00, 1.36]
Kedia et al., 2017 9 29 9 33 18.3% 1.14 [0.52, 2.48] —
Lang et al., 2015 14 26 0 24 6.2% 26.85 [1.69, 426.90] e —————
Sadeghi et al., 2018 26 35 14 35 20.6% 1.86 [1.18, 2.91] e
Singla et al., 2014 10 23 s 22 17.3% 1.91(0.78, 4.71] T
Heterogeneity: Tau? = 0.78; Chi? = 50.20, df = 6 (P < 0.00001); I* = 88%
Tespfonoversllstiscy Z=2:17:(F-=10.03) Favours [Placebo]  Favours [Curcumin]
Kedia et al., 2017 10 16 10 25 23.a% 1.56 [0.85, 2.88] b
Lang et al., 2015 8 22 o 16 3.4% 12.57([0.78, 203.03] i CT
Total (95% CI) 148 142 100.0% 2.11[1.23, 3.62] =
Heterogeneity: Tau® = 0.23; Chi® = 13.34, df = 6 (P = 0.04); I’ = 55%
B
Banerjee et al., 2021 18 34 5 35 13.5% 3.71[1.55, 8.86] —_—
Ben-Horin et al., 2024 24 28 4 13 14.0% 279 (1.22, 6.38)
Kedia et al., 2017 6 29 12 33 13.8% 0.57 [0.24, 1.32] ——r
Lang et al., 2015 17 26 3 24 11.1% 5.23 [1.75, 15.63) _—
Singla et al., 2014 13 23 8 22 16.0% 1.55 [0.80, 3.00) T
Total (95% CI) 190 177 100.0% 1.93 [1.15,3.25] -
Heterogeneity: Tau? = 0.33; Chi? = 19.20, df = 6 (P = 0.004); I = 69%
[od
Study or Subgroup Events Total Events Total Weight M-H, Random, 95% CI M-H, Random, 95% CI
Banerjee et al., 2021 1. 34 2 35 7.1% 0.51 [0.05, 5.42) Y F—
Ben-Horin et al., 2024 1 28 o 13 4.0% 1.45 [0.06, 33.34]
Kedia et al., 2017 o 29 1 33 3.9% 0.38 [0.02, 8.93]
Kumar et al., 2019 8 28 8 25  58.9% 0.89 [0.39, 2.02] ——
Sadeghi et al., 2018 T 35 o 35 3.9% 3.00[0.13, 71.22] e
Total (95% CI) 205 192 100.0% 1.03 [0.55, 1.92]
Heterogeneity: Tau? = 0.00; Chi* = 1.90, df = 5 (P = 0.86); I’ = 0% 001 To 100
Jestforoveralleffece 2,2 0.08(=.0:93) Favours [Curcumin] Favours [Placebol
D
Banerjee et al., 2017 3 22 2 25 6.7% 1.70[0.31, 9.28]
Banerjee et al., 2021 a 34 3 ] 9.2% 1.37[0.33, 5.68]) —1
Ben-Horin et al., 2024 B 28 6 13 16.4% 0.39 [0.14, 1.04) —
Hanai et al., 2006 2 45 5 a4 7.6% 0.39 [0.08, 1.91] —1
Masoodi et al., 2018 0 28 1 29 2.1% 0.34 [0.01, 8.12)
Sadeghi et al., 2018 4 35 3 35 9.2% 1.33[0.32,5.53]) —_—
Total (95% CI) 270 260 100.0% 1.04 0.65, 1.66] >
Heterogeneity: Tau? = 0.09; Chi’ = 9.76, df = 8 (P = 0.28); I* = 18%





OPS/images/fnut-12-1494351-g004.jpg
Curcumin Placebo Risk Ratio Risk Ratio

Study or Subgroup Events Total Events Total Weight M-H,Random, 95% CI M-H, Random, 95% CI
Bommelaer et al., 2019 19 31 17 31 66.7% 1.12[0.73, 1.71]
Sugimoto et al., 2020 8 20 0 10 333%  8.90[0.57,14031]
Total (95% CI) 51 41 1000%  2.23(0.24,2051]
Total events 27 17
Heterogeneity: Tau® = 1.87; Chi® = 2.85, df = 1 (P = 0.09); I* = 65%

001 01 1 10 100
Testfor overalleffectiz =0.71 (P=,0.49) Favours [Placebo] Favours [Curcumin]

A
Curcumin  Placebo Risk Ratio Risk Ratio

Study or Subgroup Events Total Events Total Weight M-H, Random, 95% CI M-H, Random, 95% CI
Bommelaer et al., 2019 0 31 13 31 89X 0.77[0.40, 1.48]
Sugimoto et al., 2020 3 20 0 10 10.9%  3.67[0.21,64.80]
Total (95% CI) 51 41 100.0% 0.91[0.34, 2.45]
Total events 13 13
Heterogeneity: Tau? = 0.17; Chi* = 115, df = 1 (P = 0.28) I = 13% 5T i ot

Test for overall effect: Z = 0.18 (P = 0.85) P Toaedial Favoues et

B





OPS/xhtml/Nav.xhtml




Contents





		Cover



		Curcumin for the clinical treatment of inflammatory bowel diseases: a systematic review and meta-analysis of placebo-controlled randomized clinical trials



		1 Introduction



		2 Methods



		2.1 Search strategy and databases



		2.2 Inclusion/exclusion criteria



		2.3 Study selection



		2.4 Data extraction



		2.5 Statistical analysis



		2.6 Ethical considerations









		3 Results



		3.1 Description of included studies into the meta-analysis



		3.2 Clinical efficacy of curcumin versus placebo in UC



		3.3 Clinical efficacy of curcumin versus placebo in CD









		4 Discussion



		5 Conclusion



		Data availability statement



		Author contributions



		Funding



		Conflict of interest



		Publisher’s note



		Supplementary material



		References



















OPS/images/fnut-12-1494351-g001.jpg
Records identified from:
Databases (n=505)
Registers (n=2)

Records removed before
screening:
Duplicate records removed
(=132)
Records removed for other
reasons (n=13)

!

(n=25)

Records screened Records excluded
(n=362) (n=337)
Reports soughtfor retrieval Reports notretrieved
(n=25) n=0)
Reports assessed for eligibility

Reports excluded:

Caseseries(n=2)
Repetitive data (n = 6)
Single arm clinical trial (n = 4)

Studies included in review
(n=13)

Reports of included studies
n=13)






OPS/images/fnut-12-1494351-g002.jpg
Random sequence generation (selection bias) [ NMMMMIIIIEN |

Allocation concealment (selection bias) [ I N NMNDD |

Blinding of participants and personnel (performance bias) [ NRMBEEEEE |
Blinding of outcome assessment (detection bias) [ N
Incomplete outcome data (attrition bias) [ NNMNDIIEEE N

Selective reporting (reporting bizs) [ MMM I

otner bias [

0% 25% 50% 75%  100%
[ Low risk of bias [ unclear risk of bias [l High risk of bias






OPS/images/cover.jpg
& frontiers | Frontiers in Nutrition

Curcumin for the clinical
treatment of inflammatory bowel
diseases: a systematic review and

meta-analysis of
placebo-controlled randomized
clinical trials












OPS/images/crossmark.jpg
©

2

i

|






OPS/images/logo.jpg
¥ frontiers Frontiers in Nutrition






