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【 CASE REPORT 】

Adrenomedullin: A Novel Therapy for Intractable Crohn’s
Disease with a Loss of Response to Infliximab
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Abstract:
A 35-year-old man with refractory Crohn’s disease showed a loss of response to infliximab after requiring

treatment with infliximab at 10 mg/kg together with steroid to maintain remission. His symptoms recurred,

and colonoscopy showed extensive active ulcers in the colon. Adrenomedullin therapy was started in addition

to the conventional infliximab therapy. A few days after, his symptoms went into remission. Endoscopy at 2

and 7 weeks revealed significant mucosal remission without steroid therapy. Adrenomedullin promoted mu-

cosal healing and led to the re-induction of remission in Crohn’s disease in a patient with a loss of response

to infliximab.
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Introduction

Adrenomedullin (AM) is a biologically active peptide that

comprises 52 amino acids and was first isolated from human

pheochromocytoma tissue (1). It is expressed ubiquitously in

all body tissues and has a potent vasodilating effect. Its ex-

pression is enhanced by tissue ischemia or hypoxia, and it is

involved in blood and lymph vessel hemostasis. AM is

known to exert a wide range of physiologic effects (2), in-

cluding antiinflammation, mucosal restoration, and organ

protection. We have attempted translational research on in-

flammatory bowel disease (IBD) treatment, with s focus on

these physiological actions (3-5). Based on the results of

this basic research, we recently conducted a preliminary

clinical trial on ulcerative colitis (UC) patients who were

unresponsive to conventional treatments and showed that

AM had a superior treatment effect for active UC and pro-

moted mucosal healing of the colon (6). However, the thera-

peutic effect of AM in patients with Crohn’s disease (CD) is

still unknown.

In this report, we treated a CD patient with AM, making

this, to our knowledge, the first report of its use as a treat-

ment for CD.

Case Report

A 35-year-old man was first diagnosed with colonic CD

at 19 years of age and developed steroid dependency. He

did not have perianal fistula or abscess. At 27 years of age,

bloody diarrhea with deep ulcers in the sigmoid colon led to

the initiation of infliximab (IFX) at 5 mg/kg, every 8 weeks,

which induced remission. However, he developed a loss of

response to IFX one year later. The IFX administration pe-

riod was therefore shortened, and subsequently, the IFX

dose was increased to 10 mg/kg every 8 weeks. Neverthe-

less, since remission was not maintained, combination ster-

oid therapy became necessary from the fourth week of IFX

administration. Because he refused immunosuppressive ther-

apy, IFX was administered as monotherapy.

In March 2016, at 35 years of age, he developed diarrhea,

bloody stool, abdominal pain, and a deteriorating general

condition; at this time the Crohn’s Disease Activity Index

(CDAI) score increased to 487. Elevated serum C-reactive

protein (CRP) and hypoalbuminemia were observed, and the

serum IFX trough levels decreased to 1.5 μg/mL. On endo-
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Figure　1.　Colonoscopy findings. Extensive longitudinal ulcers are observed in the transverse colon 
(a) and sigmoid colon (b) before AM therapy. Two weeks after AM therapy, significant mucosal re-
generation is observed at the base of the ulcers in the transverse colon (c), and there is resolution of 
the ulcers in the sigmoid colon (d). Seven weeks after treatment with AM, the mucosa of the trans-
verse colon (e) and sigmoid colon (f) remain in remission without steroid therapy. AM: adrenomedul-
lin

scopy, active longitudinal ulcers were extensively seen in the

transverse and sigmoid colon (Fig. 1a and b). The addition

of immunomodulators (IM) or switching from IFX to

adalimumab was therefore considered. However, the patient

instead chose to participate in our clinical study on AM

therapy for patients with CD (UMIN000021421).

Continuous infusion of AM at 1.5 pmol/kg/min for 8 h/

day on days 1-7 in combination with IFX at 10 mg/kg on

day 1 was used. The patient tolerated this treatment well

without adverse events, such as reduced blood pressure or

headache, during AM administration. Improvement in

bloody stools, diarrhea, and abdominal pain was seen fol-

lowing the administration of IFX and AM. Colonoscopy two

weeks later revealed that the transverse and sigmoid colon

ulcers were healing and were covered with regenerating epi-

thelium (Fig. 1c and d).

Four weeks after the administration of IFX with AM, he

remained free from abdominal symptoms, and remission was

maintained without the use of steroids. The serum CRP level

became negative, and his hypoalbuminemia improved

(Fig. 2). Mucosal healing was maintained, as seen during

endoscopic evaluation at week 7 (Fig. 1e and f), suggesting

that AM potentiated the effect of IFX. The serum IFX

trough levels increased to 3.0 μg/mL, which was twice the

level before the addition of AM. His condition was main-

tained using IFX monotherapy for over one year after the

administration of AM.
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Figure　2.　Clinical course of the patient. Remarkable improvement of the CDAI and an increase in 
the IFX trough level are seen after AM administration. PSL was discontinued after AM administra-
tion. Alb: albumin, AM: adrenomedullin, CDAI: Crohn’s disease activity index, CRP: C-reactive 
protein, IFX: infliximab, PSL: prednisolone, W: weeks
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Discussion

In Japan today, 40-60% of CD patients are reportedly

given biologics, which have come to play a central role in

the treatment of CD. However, there are patients who expe-

rience a loss of effect during biologic maintenance therapy,

which is generally dealt with by increasing the dose or

switching to other biologics. Despite this, a fair number of

patients do not obtain sustained relief and face difficulties in

treatment.

In an experimental animal model, AM has been shown to

be effective in improving enteritis, the mechanisms for

which have been reported to be suppression of inflammatory

cytokines (4, 7), maintenance of epithelial intracellular junc-

tions (4), improved microvascular flow (8), and facilitation

of mucosal healing, as seen on wound healing assays (9).

Our patient, who was unresponsive to treatment and had a

loss of response to IFX, showed improvement of abdominal

symptoms and significant mucosal healing after the addition

of AM therapy, such that the use of steroids was unneces-

sary.

Along with mucosal healing, the patient’s markedly re-

duced serum IFX trough level increased to nearly twice the

lowest level. The factors reported to affect serum IFX trough

levels include leakage from mucosal lesions into feces (10)

and the appearance of antibodies to IFX (ATI) (11). In re-

cent years, reports on patients who have lost their response

to IFX showed that the serum IFX trough levels increased

again with the additional administration of IM, the mecha-

nism for which was presumed to be suppression of ATI pro-

duction by IM (12, 13). However, it seems unlikely that AM

would inhibit ATI production. In the present patient, the se-

rum CRP level decreased while that of serum albumin in-

creased with the induction of remission, suggesting that IFX

consumption may have been decreased by the inhibition of

CD activity and that leakage of IFX to the intestine may

have decreased with mucosal healing.

AM has been reported to enhance tumor progression and

metastasis in various organs, including the gastrointestinal

tract (14). IBD patients are prone to develop gastrointestinal

tumors due to chronic inflammation. Although AM is not a

carcinogenic substance, it does promote tumor growth;

therefore, careful endoscopic surveillance for tumors is cru-

cial. In addition, we excluded patients with a history of tu-

mor, even if it had been cured. Nevertheless, we presumed

that the suppression of inflammation and an improved de-

gree of mucosal healing due to the administration of AM

could help prevent tumorigenesis in the future (15).

AM was able to revive the response to IFX or prevent the

negative cycle of loss of response to IFX by increasing the

serum IFX level and maintaining mucosal healing. AM is a

promising novel therapeutic agent for both UC and CD. The

effective period of AM remains unclear at present, so we are

currently investigating the long-term prognosis with AM in

an ongoing clinical trial on CD. If a sufficiently long effec-

tive period is detected, e.g. six months or longer, AM may

be used as an agent for remission maintenance.
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