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2

3

4 34  Abstract

5

6 35 Background & Aims: The new curcumin derivative Theracurmin® has a 27-fold higher absorption
7

g 36  rate than natural curcumin powder. Theracurmin® is an inhibitor of nuclear factor-kB, which mediates
10

11 37 the expression of inflammatory cytokines. The effect of Theracurmin® on inflammatory bowel disease
13 38  in humans has not been explored; therefore, we investigated the efficacy and safety of Theracurmin®
15 39  in patients with Crohn’s disease.

1740 Methods: In this randomized, double-blinded study performed at 5 independent medical centers in
20 41 Japan, Theracurmin® (360 mg/day, n=20) or placebo (n=10) was administered to patients with active
22 42 mild-to-moderate Crohn’s disease for 12 weeks. The agent’s efficacy was assessed by evaluating

24 43  clinical and endoscopic remission, healing of anal lesions, and blood levels of inflammatory markers.
25

;? 44 Results: In the Theracurmin® group, a significant reduction in clinical disease activity was observed
28 . . . . . . .. .

29 45 in week 12 relative to that in week 0 (P=0.005). On intention-to-treat analysis, clinical remission rates
30

31 46 were 35%, 40%, and 40% at weeks 4, 8, and 12, respectively, which were significantly higher than

32

33 47  those in the placebo group (all 0%; P=0.033, P=0.020, and P=0.020, respectively). Furthermore,
34

22 48 reduction in endoscopic Crohn’s disease severity (P=0.032) was observed at week 12 in the
37 . . .. . .

3g 49 Theracurmin® group. The endoscopic remission rates were 15% and 0% in the Theracurmin® and
39

40 50 placebo groups, respectively. Significant healing of anal lesions (P=0.017) was observed at week 8 in

41

42 51  the Theracurmin® group. No serious adverse events were observed in either group throughout the study.
43

j;‘ 52  Conclusions: Theracurmin® shows significant clinical and endoscopic efficacy together with a
46 . . . . . .

47 53 favorable safety profile in patients with active mild-to-moderate Crohn’s disease.

48

49 54

50

51 55  Clinical trial UMIN registration ID: UMIN000015770.
52

>3 56
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Introduction

Crohn’s disease (CD) and ulcerative colitis (UC) are the two major manifestations of chronic
inflammatory bowel disease (IBD). Histologically, CD is characterized by discontinuous but full-
thickness inflammatory granulomas and fistulae that may develop anywhere along the digestive tract.!
The etiology of CD is not fully understood, and no cure exists to date. Therefore, the aim of current
drug therapies is to control inflammation or prevent its exacerbation. As CD symptoms are promoted
by cytokines including tumor necrosis factor (TNF)-a, interleukin (IL)-23, and IL-17,! the
development of anti-TNF-a?? and anti-IL-12/23 antibodies* has improved the natural courses of CD
in recent years. However, these so-called biologics present multiple challenges, including the presence
of primary and secondary non-responders. In fact, many patients require surgical intervention after
failing to achieve remission with biologic therapy; therefore, current biologics are associated with
multiple clinical drawbacks, including serious adverse effects, that cause additional morbidities.
Curcumin is a natural substance that has been used for centuries as a food additive in the form of
yellow turmeric powder extracted from the Curcuma longa Linn plant.’ It strongly inhibits the
expression of nuclear factor-kB (NF-kB) and downstream inflammatory cytokines such as TNF-0..%7
We previously reported that curcumin reverses experimentally induced colitis in mice?; these findings
were also confirmed in a follow-up study.” Additionally, a clinical trial of patients with UC revealed
that curcumin effectively induced and maintained remission while exhibiting no safety concerns.!?
Furthermore, curcumin enemas alone!! and oral administration of curcumin capsules in combination
with 5-aminosalicylic acid (5-ASA)!2 were reported to reduce endoscopic severity in patients with UC.
Nonetheless, data on the therapeutic effect of curcumin on CD are only limited thus far.

Curcumin’s high safety profile may be due to the fact that it is a natural substance; however, its
absorption in the gut is very slow. Meanwhile, the newly synthesized curcumin derivative
Theracurmin® has a 27-fold higher absorption rate than conventional curcumin powder.!'?
Theracurmin® is a highly absorptive form of curcumin produced via microparticle and surface-

controlled colloidal dispersion instead of the method by which natural curcumin is chemically altered

https://mc.manuscriptcentral.com/ecco-jcc
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1 5
2

3 . . . . . .

4 85 to improve resorption.'>!'* Curcumin bulk powder particles measure 22.75 um in size and are barely
5

6 86 absorbed from the digestive tract, whereas Theracurmin® has an average particle size of 0.19 um and
7

g 87 is easily absorbed from the digestive tract (probably the small intestine) and transported into the
10

11 88  blood.!* Hence, Theracurmin® is effective not only at the local site in the digestive tract but also in the
13 89  Dblood where immunocompetent cells are contained. Although a previous study investigated the
1590 efficacy of Theracurmin® in a mouse model of experimentally induced enteritis, ' its effect on IBD in
17°91  humans has not been explored. Therefore, in this study, we aimed to assess the efficacy and safety of
20 92 Theracurmin® in patients with active mild-to-moderate CD.

22 93

24 94  Materials and Methods
25

26 95 Ppatients
27

28 . . . .
29 96 Between April 2015 and December 2017, 5 independent medical centers in Japan (Hamamatsu

30
31 97  University School of Medicine, Hamamatsu South Hospital, Shiga University of Medical Science,
32

33 98  Kurume University School of Medicine, and Sapporo Kosei General Hospital) enrolled a total of 30
34

22 99  patients (UMIN ID: UMIN000015770). The inclusion criteria were 1) a definitive diagnosis of CD

37 . . . . . .\ .
3gl00  based on radiologic, endoscopic, and histologic criteria set by the Research Committee of

39
40101  Inflammatory Bowel Disease that is affiliated with the Japan Ministry of Health; 2) age 20-60 years;

41

42102  3) CD of the small intestine, large intestine, or both; 4) a CD activity index (CDAI) score >180 but
43

22103 <450; and 5) use of <10 mg/day prednisolone. CD duration and clinical course were not considered

46 . . .. . . . .
47104 among the inclusion criteria. The exclusion criteria were 1) use of >3 g of a mesalamine preparation

48
49105  daily or having received topical mesalamine (enema/suppository) treatment within 42 weeks before

50

51106  enrollment in this study (these treatments are not allowed under the Japanese medical insurance
52

g 2107 system), 2) use of >10 mg/day prednisolone or topical steroid preparation within 4 weeks prior to

55 .. . .. . .
56108  enrollment, 3) use of medications not covered by insurance at the start of clinical trials in Japan (e.g.,

57
58109  ustekinumab, vedolizumab), 4) being pregnant or nursing, 5) serious renal or hepatic disease, 6) >50%

59
60110  stenosis of the normal lumen observed on small bowel imaging, 7) any malignancy, and 8) short bowel

https://mc.manuscriptcentral.com/ecco-jcc
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syndrome caused by enterectomy. The following patients were withdrawn from the study: 1) those
showing serious complications; 2) those who opted to withdraw owing to personal reasons; and 3)
those who required additional drug therapy (thus violating the inclusion criteria). All adverse events
(AEs) were recorded in a diary maintained by each patient. Laboratory tests including complete blood
counts and blood biochemistry analyses were performed at baseline, week 4, week 8, and at the end of
the treatment period (week 12). All authors had access to the study data and reviewed and approved

the final manuscript.

Treatment design and randomization

We performed a randomized, multicenter, double-blind, placebo-controlled clinical trial. Patients were
assigned to the Theracurmin® or placebo group by a clinical pharmacist using a computer-generated
randomization scheme, usually with 2:1 probability. The clinical pharmacist was employed by the
Department of Medical Management and Informatics, Hokkaido Information University, and was
therefore not involved in administering the drug to the patients. Patients meeting the selection criteria
were administered Theracurmin® 360 mg/day (180 mg in the morning and evening) or placebo for 12
weeks, as outlined in Figure 1.

Patients receiving mesalamine, immunomodulators, biologics, or enteral nutrition were eligible for
inclusion, but the doses of any concomitant medications could not be changed during the study.
However, a reduction in the dose of concomitant corticosteroids was allowed if any corticosteroid-
related AEs occurred. Only the study statisticians and members of the data-monitoring committee had
access to the unblinded data, but no individual had contact with the study subjects. Theracurmin® and
placebo were identical in appearance (white capsule), and both were purchased from Theravalues Co.,

Ltd. (Tokyo, Japan).

Clinical assessment and trial endpoints

The primary endpoint was the difference in CDAI improvement between the Theracurmin® and

https://mc.manuscriptcentral.com/ecco-jcc
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137  placebo groups when comparing week 12 to week 0. Secondary endpoints included the percentage of
6138 patients in clinical remission (defined as CDAI <150) at weeks 4, 8, and 12; the rate at which the CDAI
g 139  score was reduced by 70 or more points (CR-70); the Simple Endoscopic Score for Crohn's Disease
:(1)140 (SESCD) difference between the Theracurmin® and placebo groups at week 12; the endoscopic
13141  remission rate (SESCD <4) at week 12; percentage of patients with clinical improvement of anal
15142  lesions with Theracurmin® at weeks 4, 8, and 12; clinical laboratory values at week 12 in the
:;143 Theracurmin® and placebo groups; and changes in clinical laboratory values between week 0 and week
s0l44 12 in Theracurmin®-administered patients. With respect to clinical laboratory values, we mainly
22145  focused on C-reactive protein, hemoglobin, and albumin. Physicians examined the patient’s anus at

24146 week 0 for anal lesions; the presence of fistula and anal fissure was confirmed by visual inspection,
25

;3147 whereas the presence of perianal abscess was confirmed by both visual inspection and digital

28 .. . . . .
20148  examination. These anal lesions were evaluated as either improved or not improved based on the

30

31149  physicians’ judgment.
32

33150

34

g 21 51  Ethical considerations

37 . . . .. .
3gl52  The study protocol was reviewed and approved by the Committee on the Ethics of Clinical Trials

39
40153  Involving Human Subjects at each institution. Furthermore, the trial adhered to the principles of Good

41

42154  Clinical Practice and the ethical standards laid down in the 1964 Helsinki Declaration and its
43

22155 subsequent amendments. Informed consent was obtained from all patients after the purpose of the

46 -
47156 study and nature of the procedures were explained to them.

48
49157

50

51158  Statistical analysis
52

g il 59  Owing to the lack of previous data on the expected effect of Theracurmin® on CD, a formal power

55 . . . . .. . .
56160  analysis calculation of sample size was not performed in this pilot trial. Therefore, 30 patients were

57
58161  enrolled in this exploratory trial. Statistical analysis was performed using the SPSS statistical software
59

60162  (SPSS for Windows, Version 16.0, Ekuseru-Toukei 2010; Social Survey Research Information Co.,

https://mc.manuscriptcentral.com/ecco-jcc
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Ltd., Tokyo, Japan). Continuous variables are presented as mean + standard deviation or mean =+
standard error of the mean. Subgroups were compared by applying Student’s t-test or the Mann-
Whitney U-test, unless stated otherwise. Categorical variables are presented as percentages and were
analyzed using Fisher’s exact test. The P values were two-sided, and P values of <0.05 were considered

statistically significant.

Results

Patients’ baseline demographic variables

The patients’ mean age was 35.1 years (range 21-65 years); the average age at diagnosis of CD was
27.1 years (range 13—41 years). The patients’ mean height and weight were 167.6 cm and 56.6 kg,
respectively. The numbers of current smokers, ex-smokers, and never smokers were 7, 3, and 20,
respectively; the overwhelming majority had never smoked. Similarly, the proportions of patients who
had received 5-ASA, immunomodulators, steroids, and anti-TNF-o were 90%, 33.3%, 3.3%, and 6.7%,
respectively. According to the Montreal classification, the numbers of patients with L1, L2, and L3
lesions were 2, 5, and 23, respectively. The mean CDAI score before Theracurmin® administration
was 211.0, while the mean SESCD was 13.2. Patients were randomized to receive 360 mg/day
Theracurmin® (n=20) or placebo (n=10). A total of 10 patients had a history of intestinal resection; of
these patients, 6 (1, ileocecal resection; 5, partial ileum resection) were allocated to the Theracurmin®
group and 4 who all underwent partial ileum resection were assigned to the placebo group. Seventeen
patients in the Theracurmin® group and 9 in the placebo group ultimately completed the study, whereas
3 patients in the Theracurmin® group and 1 in the placebo group dropped out at their own volition

(Figure 1).

Effects of Theracurmin® on the CDAI score
The CDAI score in the Theracurmin® group was significantly decreased at week 12 relative to that at

week 0 (P=0.005) (Figure 2A). Subsequently, we examined whether there was a significant difference

https://mc.manuscriptcentral.com/ecco-jcc
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189  in CDAI score at all time points between the placebo and Theracurmin® groups. No difference in CDAI
6190 score was observed between the placebo and Theracurmin® groups at weeks 4 and 8; however, the
S 191  Theracurmin® group had significantly lower CDAI score at week 12 (P=0.035). Moreover, we further
:(1)192 evaluated the stool frequency and abdominal pain parameters separately in relation to the CDAI score
13193  before and after Theracurmin® administration. The stool frequency parameter showed a significant
15194  reduction, from 92.7 + 18.1 before Theracurmin® administration to 70.8 + 30.9 at week 12 (P=0.02,
1;195 data not shown). The abdominal pain parameter also decreased from 40.0 & 20.2 before Theracurmin®
20196  administration to 25.8 +21.9 at week 12, albeit with no significant difference (P=0.08, data not shown).
22197  Therefore, both the stool frequency and abdominal pain parameters seemed to be involved in the CDAI

24198  score reduction caused by Theracurmin®; nevertheless, it was suggested that stool frequency might be
25

;?199 more involved. Likewise, clinical remission rates (CDAI score <150) in the Theracurmin® group were
28
2200 35% at week 4 and 40% at weeks 8 and 12; these were significantly higher than the rates in the placebo
30
31201 group, which were all 0% (P=0.033, P=0.020, and P=0.020, respectively) (Figure 2B). Furthermore,

32

33202  the rate at which the CDAI score achieved a reduction of 70 points or more (CR-70) was 10% in the
34

g 2203 placebo group and 40% in the Theracurmin® group (Figure 2B).
37

35204

39

40205  Changes in the endoscopic index

41

4206  As shown in Figure 3A, the SESCD significantly decreased at week 12 relative to week 0 in the
43

22207 Theracurmin® group (P=0.032), but not in the placebo group (P=0.220). At week 12, although there
23208 was no significant difference between the two groups, the SESCD tended to be lower in the
22209 Theracurmin® group than in the placebo group. To investigate the effect of Theracurmin® on
5(12)210 endoscopic improvement limited to small intestinal lesions only, the SESCD was examined in 16

g 2211 patients with small intestinal lesions in the Theracurmin® group; of these 16 patients, 10 were able to
55 .. . . .

5212 follow the course of endoscopy. The SESCD limited to the small intestine of these patients was 6.1 +
57

58213 3.0 before Theracurmin® administration and 3.9 & 2.1 after 12 weeks of administration; while there

59
60214  was no statistically significant difference (P=0.073, data not shown), a trend for improvement was

https://mc.manuscriptcentral.com/ecco-jcc
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observed. The endoscopic remission rate (SESCD <4) was 15% in the Theracurmin® group and 0% in
the placebo group (Figure 3B). As examples, an open, active longitudinal ulcer observed at week 0 in
a Theracurmin® group patient healed and scarred at week 12; mucosal healing was also observed in

another patient (Figure 4).

Efficacy of Theracurmin® on anal lesions

At baseline, 18 of the 30 patients presented with typical CD anal lesions (13 in the Theracurmin® group
and 5 in the placebo group). By week 8 after the initiation of treatment, significant differences were
found between the 2 groups, with anal lesion improvement rates of 0% and 63.3%, respectively
(P=0.017) (Figure 5). Patients in the Theracurmin® group experienced better anal lesion healing than
those in the placebo group at weeks 4 and 12; however, the difference was not significant. No serious

AEs were observed in either group throughout the observation period.

Changes in blood test results after Theracurmin® administration

At week 0, the blood urea nitrogen level was significantly higher in the placebo group (13.1 vs. 9.6
mg/dL, P=0.007); however, other measured items showed no significant difference (Supplemental
Table 1). At the end of Theracurmin® or placebo administration (week 12), no differences in blood
parameters were observed between the 2 groups (Supplemental Table 2). The serum sodium level in
the Theracurmin® group was significantly lower at week 12 than at week 0 (139.7 vs. 140.8 mEq/L,
P=0.041); however, no significant differences were observed with respect to the other components,

including C-reactive protein and hemoglobin levels (Supplemental Table 3).

Adverse events

No serious adverse events were identified in this study. Only one patient exhibited appetite loss as a

very minor event, which did not interfere with the completion of the clinical trial.

https://mc.manuscriptcentral.com/ecco-jcc
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241  Discussion

6242  Ours was the first study to evaluate the efficacy and safety of Theracurmin® in patients with active
S 243  CD. Overall, Theracurmin® was effective in patients with active mild-to-moderate CD as it
:(1)244 significantly improved both clinical and endoscopic measures of this disease. Furthermore, mucosal
13245  healing was achieved in some patients, and significant improvements in anal lesions were observed by
1246  week 8 of Theracurmin® administration. Additionally, Theracurmin® appeared to have a favorable
:;247 safety profile, as no agent-related serious AEs were observed throughout the study.

20248  Our study demonstrated the clinical and endoscopic effects of Theracurmin® but did not show a
22249  significant improvement in systemic biomarkers. In actual clinical practice, there exist numerous cases

2250  in which clinical and endoscopic symptoms are highly active in patients with IBD despite normal
25

;?251 biomarkers. In the present study, clinically “moderately ill” patients were targeted; nevertheless, it was
28 . . . . . .
2252 considered that inflammatory biomarkers were low at the start of the study owing to the inclusion of
30

31253  several patients with relatively mild disease. Therefore, it seems that the endoscopic and clinical scores

32

3254  were significantly improved but the biomarkers were not.
34

22255 In this study, the rate of steroid use appears to be low among patients at the start of the study (Table
37 . . . . . . .
3256 1). The reasons for this are as follows: First, this study targeted patients with relatively mild to
39

40257  moderate disease severity. Second, because patients treated with budesonide were excluded from this

41

42258  study, it is considered that the rate of steroid use consequently decreased, as described above.
43

22259 Curcumin and 5-ASA share some pharmacological properties, even though curcumin (and
23260 Theracurmin®) has better safety profiles; 5SASA can suppress arachidonic acid metabolism via the
22261 cyclooxygenase enzyme, inhibit NF-kB activity, block phospholipase D breakdown, and inhibit the
5(12)262 pro-inflammatory cytokine IL-1B.!'6 Similarly, curcumin blocks the activation of NF-kB and inhibits

g 2263 the release of cyclooxygenase-2 and TNF-a%7; the latter is the most widely recognized inflammatory
55 .. e e e Cq

56264  cytokine in the context of IBD. Notably, curcumin inhibits the JAK/STAT pathway (which induces
57

5865  the expression of several cytokines'”) and upregulates IL-22,'81° which promotes healing of ulcers. As

59
666 curcumin may induce mucosal regeneration in patients with CD through such mechanisms,?°

https://mc.manuscriptcentral.com/ecco-jcc
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Theracurmin® ought to be an effective intervention as well. Because we did not collect mucosal biopsy
specimens at the lesion site in all cases before and after this study, we did not examine whether
Theracurmin® suppressed NF-kB in the inflammatory mucosa. Nonetheless, we would like to conduct
more research on this subject. Additionally, although fecal calprotectin can be measured to assess
inflammatory reaction in the intestinal mucosa,?' we did not evaluate it in this pilot study. However, it
seems important to evaluate this point; hence, we would definitely include it among the evaluation
items in future additional studies.

As described above, curcumin elicits several anti-inflammatory effects. However, unmodified natural
curcumin exhibits very low bioavailability owing to its poor absorption when administered orally,
which impedes its use in the clinical setting.?> Therefore, new drug delivery systems, adjuvants, or
curcumin analogues that improve the bioavailability of curcumin have been developed.??
Theracurmin® is a nanoparticle-based drug delivery system with a high absorption rate, as has been
demonstrated in preliminary studies involving healthy volunteers and individuals with cancer.?3-23
With respect to Theracurmin® dosage in previous clinical trials,??-2¢ patients with knee osteoarthritis
were administered 2,100 mg/day for 4 weeks,?* whereas patients with pancreatic cancer who were
refractory to conventional treatment were administered 400 mg/day for at least 9 months; no AEs were
reported in these studies.??2¢ Considering the dose ranges used in preliminary studies, we selected a
Theracurmin® dose of 360 mg/day for patients with mild-to-moderate CD; no Theracurmin®-related
AEs were observed during the 3 months of administration, indicating the agent’s safety at this dose.
Nevertheless, further studies are warranted to confirm its long-term profile.

In this study, the clinical and endoscopic efficacy of Theracurmin® in patients with mild-to-moderate
CD, albeit modest, was very encouraging, particularly owing to this compound’s favorable safety
profile. However, its efficacy as a monotherapeutic remission induction agent may be limited in
patients with severe CD. In a study involving patients with UC, unmodified curcumin in combination
with 5-ASA had significantly better clinical and endoscopic efficacy than curcumin alone.!?

Furthermore, an increase in IL-1 expression played a role in the loss of response to anti-TNF

https://mc.manuscriptcentral.com/ecco-jcc
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293  biologics?’; since curcumin inhibits IL-1 generation,?® it may help reverse the loss of response to
6294  infliximab.?®

g 295  Theracurmin® treatment lasted 3 months in our study, which might be too short for assessing its long-
:(1)296 term efficacy and safety. Its modest efficacy as a remission induction therapy may indicate that
1297  Theracurmin® would be a better maintenance therapy than induction therapy in patients with IBD,
15298  particularly given its safety profile. Conventionally, 5-ASA preparations or immunomodulators are
1;299 often used as maintenance therapies for patients with IBD; however, these medications are associated
20300  with serious AEs. In contrast, Theracurmin® as maintenance therapy ought to be superior because of
22301 its lack of AEs. These notions need to be validated in future studies of Theracurmin® as remission

24302  maintenance therapy.
25

;?303 There were some limitations in this study. First, this pilot exploratory trial consisted of a relatively
28 . .

29304 modest sample size. Our results showed a remarkable advantage of Theracurmin® over placebo, but
30

31305  no formal power calculations were performed owing to the lack of data prior to testing the efficacy of

32

33306  Theracurmin® in this particular setting. Therefore, larger trials are needed to support our findings
34

g 2307 before Theracurmin® can be widely introduced into routine clinical practice for treating CD. Second,
37 . .. . . . .
36308  Theracurmin® was administered only at a dose of 180 mg twice daily (i.e., 360 mg/day), and we did

39
40309  not perform a dose-response study. Although we found that 360 mg/day was effective, it remains

41
42310  unknown if Theracurmin® is similarly effective at lower doses. Third, the study period of 3 months
43

22311 was relatively short, and the potential longer-term efficacy of Theracurmin® was not adequately

46
4312 evaluated. Fourth, only 21 of the 30 patients included in the study (70%) had access to endoscopic

48
49313 evaluation at week 12 (15 in the Theracurmin® group and 6 in the placebo group).

50

51314  In conclusion, this first-of-its-kind study in patients with active mild-to-moderate CD showed that
52

g 23 15  Theracurmin® exhibits definitive but modest clinical efficacy as well as ulcer-healing properties. Given

55 . .
56316 that Theracurmin® has a favorable safety profile, the outcomes of this study should promote further

57
58317  clinical investigations of Theracurmin® in patients with more severe CD as well as in those with UC,

59
60318  the other major IBD manifestation. The overall therapeutic efficacy of Theracurmin® as maintenance
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therapy in the IBD setting also warrants additional exploration.
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Figure legends

Figure 1. Summary of the study design and treatment outcomes.

Figure 2. Clinical improvement (A) and remission (B) with Theracurmin®. Clinical remission, CDAI

score <150. CR-70 represents the rate at which the CDAI score decreased by 70 points or more.

CDALI, Crohn’s disease activity index.

Figure 3. Theracurmin®-induced efficacy as verified clinically and endoscopically. SESCD, Simple

Endoscopic Score for Crohn’s Disease.

Figure 4. Endoscopic efficacy of Theracurmin®. SESCD, Simple Endoscopic Score for Crohn’s

Disease.

Figure 5. Efficacy of Theracurmin® for treating anal lesions.
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Variable Theracurmin® (n=20) Placebo (n=10) P value
Sex (male/female) 13/7 8/2 0.398
Age (years) 36.3 £ 8.9 (21-60) 329+ 13.4 (21-65) 0.418
Age at diagnosis (years) 27.9+£7.8(14-41) 25.5+7.3 (13-38) 0.462
Duration of disease (years) 9.1 £8.1(0-27) 8.0+ 12.2 (0-38) 0.787
Height (cm) 167.9£10.8 167.0+£3.4 0.809
Weight (kg) 56.5+10.4 57.0+8.9 0.909
Smoking, n (%)

Current/ex-/never smoker 5(25.0)/2 (10.0)/13 (65.0) 2 (20.0)/1 (10.0)/7 (70.0) 0.953
Perianal disease, n (%) 13 (65.0) 5(50.0) 0.429
History of surgery, n (%) 6 (30.0) 4 (40.0) 0.584
Concomitant use, n (%)

5-Aminosalicylates 18 (90.0) 9(90.0) 1.000

Immunomodulators 6 (30.0) 4 (40.0) 0.584

Elemental diet 10 (50.0) 4 (40.0) 0.605

Corticosteroid 1(5.0) 0(0) 0.472

Biologics 1 (5.0) 1(10.0) 0.605
Montreal classification, n (%)

A1/A2/A3 1 (5.0)/17 (85.0)/2 (10.0) 1 (10.0)/9 (90.0)/0 (9.5) 0.530

L1/L2/L3 1 (5.0)/4 (20.0)/15 (75.0) 2 (20.0)/1 (10.0)/7 (70.0) 0.382

B1/B2/B3 13 (66.7)/4 (19.0)/3 (14.3) 5(50.0)/4 (40.0)/1 (10.0) 0.503
CDAI (points) 210.9 +38.7 211.2+32.1 0.981
SESCD (points) 124+5.8 15.0+5.8 0.268

Al: 16 years and under, A2: between 17 and 40 years, A3: over 40 years

L1: ileal, L2: colonic, L3: ileocolonic, L4: isolated upper disease

B1: non-stricturing, non-penetrating, B2: stricturing, B3: penetrating

CDAL, Crohn’s disease activity index; SESCD Simple Endoscopic Score for Crohn’s disease
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Supplemental Table 1. Clinical laboratory values at week 0 in the Theracurmin® and placebo

groups
Theracurmin® (n=20) Placebo (n=10) P-value

Total protein (g/dL) 7.3+0.7 7.6+0.8 0.418
Albumin (g/dL) 3.9+0.7 3.7+0.6 0.439
BUN (mg/dL) 9.6+22 13.1+£4.0 0.007
Creatinine (mg/dL) 0.7+0.2 0.8+0.2 0.403
Total cholesterol (mg/dL) 162.2 +30.6 144.1+£23.4 0.153
LDH (IU/L) 141.8£29.0 127.9 £ 40.9 0.329
HDL cholesterol (mg/dL) 48.7+12.2 51.0+ 8.0 0.634
Triglyceride (mg/dL) 128.1 £113.9 90.3+424 0.375
Total bilirubin (mg/dL) 0.6£0.3 0.5+0.2 0.465
Blood sugar (mg/dL) 945+ 149 105.0 £41.5 0.354
AST (IU/L) 21.1+10.6 20.9 £ 8.6 0.958
ALT (IU/L) 19.5+11.3 17.8 £ 8.1 0.683
yGT (IU/L) 39.3+43.8 25.0+ 8.1 0.319
CRP (mg/dL) 1.04 +1.49 1.49 +1.34 0.425
Sodium (Eq/L) 140.8+ 1.4 1404+ 1.6 0.557
Potassium (mEq/L) 39+04 41+04 0.192
Chloride (mEq/L) 103.7+2.7 103.3+£2.8 0.722
White blood cells (/uL) 6085.2 £2697.4 5812.5+2315.3 0.788
Platelet (/uL) 30.4+10.3 67.5 +104.8 0.132
ESR (mm/hour) 28.8 £23.5 42.6 £29.9 0.197
Hemoglobin (g/dL) 12.7+1.7 125+1.6 0.709
Hematocrit (%) 38.1+4.6 384+43 0.871
MCYV (fL) 86.5+5.4 84.9 + 8.1 0.523
Serum iron (ng/dL) 72.2 £54.1 45.1 £28.3 0.154
Ferritin (ng/dL) 48.1 £36.2 47.9 £40.7 0.991
UIBC (pg/dl) 248.6 + 81.0 271.1+78.7 0.543

BUN, blood urea nitrogen; LDH, lactate dehydrogenase; HDL, high-density lipoprotein

cholesterol; AST, aspartate transaminase; ALT, alanine transaminase; YGT, y-
glutamyltransferase; CRP, C-reactive protein; ESR, erythrocyte sedimentation rate; MCV, mean

corpuscular volume; UIBC, unsaturated iron-binding capacity.
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Supplemental Table 2. Clinical laboratory values at week 12 in the Theracurmin® and placebo
groups
Theracurmin® (n=20) Placebo (n=10) P-value

Total protein (g/dL) 7.4+0.5 74+1.0 0.969
Albumin (g/dL) 39+0.6 3.6 0.7 0.265
BUN (mg/dL) 9.6+42 13.0+54 0.095
Creatinine (mg/dL) 0.7£0.2 0.8+£0.2 0.146
Total cholesterol (mg/dL) 162.8+29.3 139.1 £ 31.0 0.065
LDH (IU/L) 1443 +£29.2 135.6 £23.1 0.436
HDL cholesterol (mg/dL) 46.8 £ 124 47.8 £8.3 0.832
Triglyceride (mg/dL) 108.5 £54.5 97.1+554 0.617
Total bilirubin (mg/dL) 0.6+0.3 0.5+0.3 0.323
Blood sugar (mg/dL) 99.1 £18.5 102.5 £30.5 0.735
AST (IU/L) 23.2+11.7 21.1+£5.7 0.603
ALT (IU/L) 20.6 £ 15.3 19.3+10.0 0.815
vGT (IU/L) 51.1 +80.9 23.5+9.1 0.297
CRP (mg/dL) 1.29+2.22 1.63+1.48 0.672
Sodium (Eq/L) 139.7+£1.5 140.3 £ 1.8 0.403
Potassium (mEq/L) 40+04 424+0.2 0.192
Chloride (mEq/L) 103.2+2.5 103.7+2.4 0.617
White blood cells (/uL) 6141.3 £2473.5 6532.7 +3698.4 0.753
Platelet (/uL) 29.7+11.3 71.5+£115.5 0.173
ESR (mm/hour) 23.4+25.8 37.8+31.0 0.275
Hemoglobin (g/dL) 13.0+ 1.7 127+ 1.7 0.586
Hematocrit (%) 38.5+3.9 38.6 £4.7 0.965
MCV (fL) 86.3+5.0 84.4+6.7 0.43
Serum iron (pg/dL) 81.2+45.9 474 +343 0.073
Ferritin (ng/dL) 53.4+543 50.2+41.9 0.879
UIBC (pg/dl) 231.4+£41.2 268.6 £ 52.1 0.09

BUN, blood urea nitrogen; LDH, lactate dehydrogenase; HDL, high-density lipoprotein

cholesterol; AST, aspartate transaminase; ALT, alanine transaminase; yGT, -
glutamyltransferase; CRP, C-reactive protein; ESR, erythrocyte sedimentation rate; MCV, mean

corpuscular volume; UIBC, unsaturated iron-binding capacity.
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Supplemental Table 3. Changes in clinical laboratory values between weeks 0 and 12 in
Theracurmin®-administered patients

Week 0 Week 12 P-value

Total protein (g/dL) 7.3+£0.7 74+0.5 0.765
Albumin (g/dL) 39+0.7 39+0.6 0.967
BUN (mg/dL) 9.6+22 9.6+4.2 0.986
Creatinine (mg/dL) 0.7+0.2 0.7£0.2 0.9

Total cholesterol (mg/dL) 162.2 +£30.6 162.8 £29.3 0.958
LDH (IU/L) 141.8+£29.0 1443 +29.2 0.806
HDL cholesterol (mg/dL) 48.7+12.2 46.8+12.4 0.67
Triglyceride (mg/dL) 128.1+113.9 108.5 + 54.5 0.545
Total bilirubin (mg/dL) 0.6+0.3 0.6+0.3 0.562
Blood sugar (mg/dL) 945+ 149 99.1 £18.5 0.455
AST (IU/L) 21.1+10.6 23.2+11.7 0.588
ALT (IU/L) 195+£11.3 20.6+15.3 0.807
yGT (IU/L) 39.3+43.8 51.1+80.9 0.59
CRP (mg/dL) 1.04 +1.49 1.29+2.22 0.698
Sodium (Eq/L) 140.8 + 1.4 139.7+1.5 0.041
Potassium (mEq/L) 39+0.4 40+0.4 0.421
Chloride (mEq/L) 103.7+2.7 103.2+2.5 0.558
White blood cells (/uL) 6085.2 +£2697.4 6141.3 +£2473.5 0.951
Platelet (/uL) 30.4+10.3 29.7+11.3 0.849
ESR (mm/hour) 28.8 £23.5 23.4+258 0.564
Hemoglobin (g/dL) 127+ 1.7 13.0+ 1.7 0.6

Hematocrit (%) 38.1+4.6 385+3.9 0.779
MCYV (fL) 86.5+5.4 86.3+5.0 0.907
Serum iron (ng/dL) 72.2+ 54.1 81.2+459 0.622
Ferritin (ng/dL) 48.1 £36.2 53.4+54.3 0.744
UIBC (pg/dl) 248.6 + 81.0 231.4+41.2 0.48

BUN, blood urea nitrogen; LDH, lactate dehydrogenase; HDL, high-density lipoprotein

cholesterol; AST, aspartate transaminase; ALT, alanine transaminase; yGT, y-
glutamyltransferase; CRP, C-reactive protein; ESR, erythrocyte sedimentation rate; MCV, mean

corpuscular volume; UIBC, unsaturated iron-binding capacity.
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