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Inflammatory bowel disease (IBD) is a disease where an inap-
propriate inflammatory response occurs because of impaired 
tolerance of the immune system to intraluminal substances in 
a genetically susceptible host.1 Many drugs, such as steroid, 
5-aminosalicylic acid, and immune modulators, have been used 
in patients with IBD, and the introduction of anti-tumor necro-
sis factor (anti-TNF) agents has led to a dramatic improvement 
in treatment response in patients with severe IBD.2 Despite the 
best medical and surgical treatment, a significant proportion of 
patients with IBD continue to suffer. Stem cell therapies, includ-
ing hematopoietic stem cell transplantation (HSCT) and mesen-
chymal stem/stromal cell (MSC) treatment, are carefully being 
implemented in select patients who have failed conventional 
treatment.

HSCT has been carefully attempted in patients with severe 
Crohn’s disease (CD) who are refractory to conventional therapy 
after case reports in the late 1990s indicated complete remission 
of CD post HSCT in patients with both hematological malig-
nancy and severe CD.3 HSCT theoretically resets the background 
of the host adaptive immune response, including the imbalance 
between T helper (Th)1/Th17 cells and regulatory T lymphocytes 
(Treg). Most patients with CD who undergo HSCT experience 
recurrence; however, the relapse is mild and can be treated.3 
Therefore, HSCT could be an alternative for patients with refrac-
tory severe CD. However, HSCT has major disadvantages, as it 
requires myeloablative or nonmyeloablative conditioning, and 
is still limited to being as a standard treatment for CD. 

MSCs are pluripotent progenitor cells that can differentiate 
into various cells, such as osteoblasts, adipocytes, and chondro-

blasts, and can be isolated from the bone marrow (BM), umbili-
cal cord (UC), adipose tissue, and other connective tissues of 
most organs.4 In addition to this plasticity, it has been shown 
that MSCs have powerful immunomodulatory effects and they 
are useful for the treatment of several autoimmune diseases, 
including CD.4 MSCs inhibit the differentiation of monocytes to 
dendrite cells; proliferation B lymphocytes and the subsequent 
production of immunoglobulin; and the proliferation and ac-
tivation of Th1, Th2, and Th17 lymphocytes, and natural killer 
cells.3-5 Moreover, MSCs can promote the differentiation of 
regulatory T cells. These effects are caused by direct cell-to-cell 
contact and secreted cytokines, such as transforming growth 
factor b, interleukin-6, interleukin-10, prostaglandin E2 and 
hepatocyte growth factor.4,5 MSCs also have immune-privilege 
potential because they do not express human leukocyte antigen 
(HLA) class II nor co-stimulatory molecules (CD80, CD86, or 
CD40).4 Therefore, unlike HSCT, MSC treatment do not require 
HLA matching or cytotoxic chemotherapy before treatment; 
have no fatal side-effects, such as immune rejection, associated 
with it; and can standardize cell therapy through commercial-
ization.

In the current issue of Gut and Liver, a prospective open label 
trial performed by Zhang et al.6 aimed to investigate the effi-
cacy and safety of systemic infusion of MSCs from UC (UC-MSC) 
in patients with steroid dependent CD. In this study, 82 patients 
with steroid dependent CD were randomized, and 42 patients 
who were assigned to the MSC infusion group received UC-
MSCs via peripheral intravenous infusion of 1×106 cells/kg once 
a week, for 4 weeks. At 12 months after treatment, the Crohn’s 
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disease activity index (CDAI), Harvey-Bradshaw index, and 
corticosteroid requirement had decreased by 62.5±23.2, 3.4±1.2, 
and 4.2±0.84 mg/day, respectively, in the UC-MSC group, while 
they decreased by 23.6±12.4, 1.2±0.58, and 1.2±0.35 mg/day, 
respectively, in the control group (p<0.01, p<0.05, and p<0.05, 
UC-MSC vs control, respectively). No serious adverse events 
were observed, as only four patients experienced fever after cell 
infusion. There are only a few studies regarding systemic infu-
sion of MSCs in patients with CD. Duijvestein et al.7 showed that 
autologous BM-MSCs alleviated the condition of patients with 
CD, with mild adverse effects. In the study by Forbes et al.,8 al-
logeneic BM-MSCs were infused four times, achieving favorable 
improvements of CDAI with only one serious adverse event, 
probably not caused by MSCs. 

Currently, MSCs are mainly clinically isolated from the BM, 
adipose tissue, and UC; however, it is still unclear which source 
of MSCs is most beneficial in terms of immunomodulation. In 
the clinical aspect, however, the advantage of UC-MSCs is the 
absence of additional invasive steps to obtain MSCs because 
they use donated UC. Mayer et al.9 reported that UC-MSCs ap-
peared to be safe and well-tolerated in subjects with treatment-
resistant CD in their Phase I trial. All six subjects who received 
two infusions of 2×108 cells (low dose) achieved a clinical 
response. In six patients in the high dose group (two infusions 
of 8×108 cells), two patients achieved response because of more 
severe disease activity. The most adverse events were mild to 
moderate in severity, and included headache, nausea, fever, and 
infusion site reactions.9

There are some limitations and concerns in this study. Al-
though the authors suggested that UC-MSC treatment improved 
the patients’ clinical manifestations, most patients, however, 
still received the steroid treatment after 12 months. This means 
this stem cell therapy does not solely work compared with other 
therapies like anti-TNF agents. In addition, they did not confirm 
histological improvement of the inflamed lamina propria to 
show direct evidence of MSC’s action.

Another issue is safety. The safety of MSC is generally ac-
ceptable.10 In a meta-analysis of 36 trials and 1,087 patients, 
only transient fever was associated with MSC administration. 
There were no direct associations between MSC infusion and the 
development of acute infused toxicity, organ system complica-
tions, infection, death or malignancy.3,10 However, since MSC 
infusion is still an experimental treatment, there is no standard 
protocol for isolation and preparation of MSC, optimal infusion 
cell dose, and injection frequency. Additionally, the authors did 
not monitor HLA antibodies to check potential immunogenicity 
by UC-MSC. Therefore, the concerns about patient safety are 

not completely resolved.
Regardless of this limitation, this study provides useful infor-

mation about systemic MSC infusion in patients with refractory 
CD. Therefore, the standard protocol for systemic infusion of 
MSCs and large-scale prospective studies are needed to deter-
mine the role of UC-MSC in patients with refractory CD.
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