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for pediatric patients with severe active CD following failure of 

or intolerance to conventional therapies, although recent treat-

ment strategies have evolved into introducing them earlier in 

the course of the disease.5,6

Indigo naturalis is known to have an anti-inflammatory ef-

fect, and it has been used in the treatment of psoriasis, chronic 

hemorrhagic radiation proctitis, and IBD in Japan. However, 

adverse events, including liver dysfunction, headache, GI dis-

turbance, and pulmonary hypertension, have been reported 

with its use.7,8

Here, we report the first case of acute pancreatitis associat-

ed with indigo naturalis in a child with refractory CD.

CASE REPORT

An 11-year-old boy was admitted to Kyungpook National Uni-

versity Children’s Hospital owing to abdominal pain, diarrhea, 

and hematochezia for 3 months. A weight loss of 3 kg, without 
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INTRODUCTION

The incidence of IBD in children is rapidly increasing world-

wide, especially in Asia.1 Approximately 30% of patients devel-

op the disease before 20 years of age.2 In children and adoles-

cents, CD may present with distinct features such as poor 

growth and delayed sexual maturation.3 Current treatment 

options for pediatric CD include 5-aminosalicylic acid (5-ASA); 

corticosteroids; immunosuppressants such as azathioprine 

(AZA), 6-mercaptopurine, or methotrexate; exclusive enteric 

nutrition; and biologics.4 Anti-TNF agents, such as infliximab 

and adalimumab, are recommended as a second-line therapy 
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Fig. 1. Initial gross examination. Anal fistula opening site at the 
11 o’clock position without discharge.

Fig. 2. Initial colonoscopic images. (A) Mucosal erythema with low vascularity is noted in the descending colon and (B) multiple ulcers 
are noted in the entire colon.
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any decrease in growth velocity, was observed. He underwent 

incision and drainage for a perianal fistula, 6 months before 

admission. On admission, his vital signs were stable and with-

in normal limits. An opened perianal fistula was observed at 

the 11 o’clock position beneath the right scrotum (Fig. 1). 

Initial laboratory tests showed the following results: white 

blood cell (WBC) count, 5,060/µL; hemoglobin level, 12.3 g/

dL; platelet count, 352,000/µL; albumin level, 4.4 g/dL; ESR, 3 

mm/hr; CRP level, 0.01 mg/dL. Stool occult blood test was pos-

itive, and fecal calprotectin level was > 2,000 µg/g. No patho-

gens were observed on stool culture and stool PCR. Ileocolo-

noscopy showed small ulcers from the terminal ileum to the 

descending colon with continuous mucosal swelling, erythe-

ma, partial vascularity loss, and friability, favoring a diagnosis 

of UC with backwash ileitis (Fig. 2). Upper GI endoscopy re-

vealed erosions in the stomach. Histologic examination of the 

biopsy samples taken during the endoscopic examinations re-

vealed non-caseating granulomas in the cecum. Magnetic res-

onance enterography detected no involvement of the small 

bowel (Fig. 3). The patient was diagnosed with CD based on 

the findings of non-caseating granuloma showing a pheno-

type of A1b, L3+ L4a, B1p, G0 according to Paris classification. 

His initial Pediatric CDAI (PCDAI) score was 55.

Initial treatment was started with exclusive enteral nutrition, 

mesalazine, and AZA. However, the symptoms of the patient 

failed to improve. Despite treatment with prednisolone (1 mg/

kg/day) for 2 weeks, the symptoms of the patient persisted. Sub-

sequently, infliximab was added to the previous medication; 

after 2 doses of infliximab, the PCDAI decreased to 25. How-

ever, his symptoms aggravated 5 weeks later when corticoste-

roids were tapered to 0.25 mg/kg/day. The patient had a PC-

DAI score of 60 and was readmitted for re-evaluation.

Ileocolonoscopy showed no improvement, and PCR of the 

biopsied samples showed negative results for cytomegalovi-

rus. Laboratory examination showed the following results: 

ESR, 21 mm/hr; CRP level, 2.2 mg/dL; amylase level, 41 U/L; 

and lipase level, 39 U/L. Stool occult blood test was positive, 

and fecal calprotectin level was 1,525 µg/g. No pathogens were 

detected on stool culture or stool bacterial PCR. Treatment 

with intravenous prednisolone at doses of 1.5 mg/kg/day was 

started and infliximab infusion was shortened to 4-week inter-

vals. Oral mesalazine and AZA were discontinued owing to GI 

discomfort, and low-dose oral methotrexate at 15 mg/wk was 

started.

Two months later, the patient relapsed while being treated 
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with tapering oral prednisolone and was readmitted. His PC-

DAI score was 35, and follow-up sigmoidoscopy and blood tests 

provided nonspecific findings except the following results: he-

moglobin level, 9.8 g/dL; ESR, 58 mm/hr; CRP level, 0.03 mg/

dL; fecal calprotectin level > 2,000 µg/g. As long-term cortico-

steroid use could be associated with severe adverse events, we 

decided to use indigo naturalis considering that the colon of 

the patient showed a UC-like appearance on endoscopy.

Indigo naturalis was added to the treatment at initial doses 

of 0.3 g/day per oral. However, after only 2 doses of indigo nat-

uralis, the patient experienced epigastric pain and vomiting. 

Laboratory examination showed the following results: WBC 

count, 8,540/µL; hemoglobin level, 9.2 g/dL; platelet count, 

379,000/µL; albumin level, 4.0 g/dL; ESR, 32 mm/hr; CRP lev-

el, 0.05 mg/dL; amylase level, 199 U/L; and lipase level, 476 U/

L. Indigo naturalis was discontinued, and the patient was put 

under fasting. Symptoms subsided after 2 days, and amylase 

and lipase levels normalized to 42 U/L and 46 U/L, respec-

tively, after 1 week. Oral tacrolimus was started at doses of 2 

mg/day.

Fig. 4. Initial abdominal ultrasonography images. Suspected mild swelling is observed in the pancreas with peripancreatic fat infiltration 
(arrow in A and B).

A B

Fig. 3. Initial magnetic resonance enterography images. Wall thickening is observed in the entire colon, especially the descending colon 
and transverse colon. (A, C) Mild wall thickening of descending colon, (B) mild wall thickening of descending colon and pericolic fat infil-
tration.

A B C
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Treatment with oral tacrolimus was not effective for 1 month, 

and we decided to try indigo naturalis with lower starting dos-

es of 0.15 mg/day. However, after 2 doses of indigo naturalis, 

the patient again experienced epigastric pain and vomiting. 

Laboratory exams showed the following results: WBC count, 

11,150/µL; hemoglobin level, 10.8 g/dL; platelet count, 400,000/

µL; albumin level, 3.6 g/dL; ESR, 36 mm/hr; CRP level, 0.12 

mg/dL; amylase level, 144 U/L; and lipase level, 345 U/L. The 

peripancreatic fluid collection or fat stranding was not very 

evident by abdominal ultrasonogram, so that acute pancreati-

tis could be diagnosed by clinical correlation (Fig. 4). Subse-

quently, indigo naturalis was discontinued, and the patient 

was kept fasting. His symptoms subsided after 3 days, and his 

amylase and lipase levels normalized to 50 U/L and 43 U/L, 

respectively, after 10 days. Written informed consent was ob-

tained from the patient and his parents.

DISCUSSION

Indigo naturalis (Qing-Dai) has been traditionally used in the 

treatment of various inflammatory diseases and psoriasis in 

China and Japan.9 It is also used in various diseases such as ul-

cers in the mouth, chronic myeloid leukemia, and ulcerative 

proctitis.10,11 Currently, it is mainly used in the treatment of UC 

alone or as an adjuvant drug.12 There are some reports of the 

medicinal effects of indigo naturalis when used in patients 

with refractory UC.13 Xilei-san (a component of Indigo natu-

ralis) enema made using Xilei-san, known as a compound of 

indigo naturalis, has been shown to be as effective as dexa-

methasone enema in mild-to-moderate ulcerative proctitis, 

showing a significant improvement in clinical, endoscopic, 

and histologic scores.14,15

Treatment of IBD with indigo naturalis has recently been 

reported, and studies on its efficacy have been carried out. 

There have been reports of the clinical efficacy and safety of 

Qing-Dai enema for the treatment of chronic hemorrhagic ra-

diation proctitis.16 Another report states that Qing-Dai is clini-

cally and endoscopically effective in patients with UC.13 In ad-

dition, it has been reported that the oral capsule Qing-Dai is 

clinically and endoscopically effective in patients with UC 

when treated for 8 weeks, and is effective in inducing remis-

sion in patients with moderate UC activity.17 Indigo naturalis 

has been tried in adults and was proven to be effective at a 

doses of 0.5 to 2 g/day without major side effects.7,17

The mechanism of indigo naturalis is mediated by its indigo 

molecule that acts like a human aryl hydrocarbon receptor 

(AhR) ligand.12 The AhR ligand plays an important role in gen-

erating AhR-expressing type 3 innate lymphoid cells, which 

produce interleukin 22 (IL-22) in the gut mucosa. IL-22 stimu-

lates the expression of tight junction molecules, which can en-

hance epithelial permeability and produce antimicrobial pep-

tides. In addition, IL-22 induces signal transducer and activa-

tor of transcription 3 (STAT3) phosphorylation, which plays 

an important role in IL-22-dependent epithelial regeneration 

as well as organoid growth. Through these mechanisms, IL-22 

contributes to the homeostasis of the intestinal immune sys-

tems and healing of the gut mucosa.12

Adverse events, such as pulmonary hypertension, liver dys-

function, GI disturbances, and headaches, have been reported 

with the use of indigo naturalis medication.7,18 However, to 

date, there are no reports of pancreatitis as an adverse event 

during treatment using indigo naturalis. In the present case, 

pancreatitis occurred briefly after the addition of indigo natu-

ralis, without any changes in previous medications. The pan-

creatitis improved after indigo naturalis was discontinued. 

This was observed twice in this patient, confirming the associ-

ation of indigo naturalis and pancreatitis in this case.

In a study of patients with CD, the causes of pancreatitis were 

gallstone (21%), purine drug (6-mercaptopurine, AZA) (13%), 

duodenal involvement of CD (12%), and other drugs (mesala-

mine, sulfasalazine, and 5-ASA) (4%).19 Although the mecha-

nism underlying the development of pancreatitis is not entire-

ly clear, pancreatitis associated with AZA, 5-ASA, and sulfasala-

zine is dose independent and is thought to occur through hy-

persensitivity reactions.20 Considering that pancreatitis occurred 

just after 2 doses of indigo naturalis, a similar hypersensitivity 

reaction may have caused the pancreatitis in the current case.

In conclusion, we report a case of acute pancreatitis that was 

associated with treatment using indigo naturalis. To the best 

of our knowledge, this is the first case to report the association 

between pancreatitis and indigo naturalis in the English litera-

ture.
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