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Early-Onset Inflammatory Bowel Disease Caused by 
Mutations in the X-Linked Gene IL2RG

Ogawa A1, Watanabe T1, Natsume T1, Okura E1, Saito S1, Kato S1, 
Nakayama Y1, Furukawa S2, Yamaguchi T3,4, Kosho T3,4, Uehara T2, 
Kobayashi N1, Agematsu K5, Nakazawa Y1, Shigemura T1

1Department of Pediatrics, Shinshu University School of Medicine, 
Matsumoto, Japan
2Department of Laboratory Medicine, Shinshu University 
Hospital, Matsumoto, Japan
3Department of Medical Genetics, Shinshu University School of 
Medicine, Matsumoto, Japan
4Center for Medical Genetics, Shinshu University Hospital, 
Matsumoto, Japan
5Department of Molecular and Cellular Immunology, Shinshu 
University School of Medicine, Matsumoto, Japan

J Investig Allergol Clin Immunol 2021; Vol. 31(1): 69-71 
doi: 10.18176/jiaci.0523

Key words: Severe combined immunodeficiency. Early-onset inflammatory 
bowel disease. X-SCID. Maternal T cells.

Palabras clave: Inmunodeficiencia combinada severa. Enfermedad 
inflamatoria intestinal de aparición temprana. Inmunodeficiencia 
combinada severa ligada a X. Células T maternas.

Mutations in the X-linked gene IL2RG cause severe 
combined immunodeficiency (X-SCID), which is the most 
severe primary immunodeficiency (PID). In typical X-SCID, 
the disease is characterized by an almost complete absence 
of T and NK cells and nearly normal or high numbers of 
functionally deficient B cells [1]. Clinically, X-SCID presents 
in the first few months after birth as severe and persistent 
infection, usually of the lungs and gastrointestinal tract [2]. 
The disease is often fatal unless treated with allogeneic 
hematopoietic stem cell transplantation. Furthermore, patients 
with various PIDs exhibit clinical overlap with inflammatory 
bowel disease (IBD), which is one of their main symptoms at a 
very early age [3]. SCID patients often experience enteropathy 
and failure to thrive and rarely present with manifestations of 
IBD in the absence of severe infection [4]. To our knowledge, 
there have been no previous reports on the pathogenesis of 
X-SCID with manifestations of IBD. 

A 6-month-old boy was referred to our hospital with a 
2-month history of intractable diarrhea and recurrent perianal 
abscess with fever. He had no history of illness until the age 
of 4 months. He had not received live vaccines, such as BCG, 
polio, and rotavirus vaccine. Other than the perianal findings, 
his physical examination was unremarkable. At the time of 
referral, he had persistent chronic diarrhea with bloody stool 
and no sign of respiratory infection, although polymerase 
chain reaction assay yielded positive results for Pneumocystis 
jiroveci in gastric fluid. No other pathogenic microbes were 
detected in blood, respiratory tract secretions, gastric fluid, 
urine, or stool (Supplementary Material, Table 1). The 

immunological work-up revealed hypogammaglobulinemia 
(IgG, 10 mg/dL; IgA, 2 mg/dL; IgM, 9 mg/dL; and IgE 
<25 IU/mL) and severe lymphopenia (1363/μL), with a marked 
reduction in CD3+CD4+ T cells (5%), CD3+ CD8+ T cells (0%), 
and CD3–CD56+ NK cells (1%), but preservation of CD19+ 
B cells (94%). Colonoscopy revealed multiple longitudinal 
ulcers from the transverse colon to the rectum (Figure), and 
biopsies demonstrated neutrophil infiltration, proliferative 
inflammatory granulation tissue, and small granulomata in 
the colon (Supplementary Figure). Immunohistochemistry 
revealed an abundance of CD3-positive cells in the 
inflammatory lesion. In contrast, there were no CD56-positive 
cells (Supplementary Figure). 

Figure. Endoscopic view of a typical ulcer in the sigmoid colon (upper 
part) and transverse colon (lower part).
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P jiroveci infection was treated with sulfamethoxazole/
trimethoprim, and the perianal abscess was treated with 
cefazolin and immunoglobulin replacement therapy. Fever, 
perianal abscess, and bloody diarrhea improved after these 
medical interventions, although watery diarrhea became 
persistent. Fifteen days after the intervention, sigmoidoscopy 
revealed that most of the ulcers in the rectum and sigmoid colon 
were healing. One month after referral, the patient received 
an HLA 8/8 matched cord blood transplant after a preparative 
regimen consisting of fludarabine (30 mg/m2/d for 5 days) 
and melphalan (70 mg/m2/d for 2 days). The watery diarrhea 
gradually ameliorated once the preparative regimen had started. 
Tacrolimus and short-term methotrexate (7 mg/m2/d on day 1 and 
5 mg/m2/d on days 3 and 6) were used for prophylaxis of graft-
versus-host disease (GVHD). The clinical course after cord 
blood transplantation was uneventful and diarrhea resolved 
completely 4 months after transplantation.

DNA sequencing showed a point mutation in the 
IL2RG gene (c.536_552delTGAACCACTGTTTGGAG; 
p.Leu179Argfs*26), representing the T(–)B(+)NK(–) 
phenotype of SCID. However, low numbers of CD3+CD4+ 
T cells had been observed in peripheral blood (81-141/μL). A 
subtle peak in the maternal allele was detected in peripheral 
blood using monitoring of chimerism by short tandem repeat 
analysis. DNA isolated from bead-selected CD3 T cells was 
detected in the maternal allele. All T cells expressed the 
T-lymphocyte activation marker HLA-DR+, and a monoclonal 
peak pattern for T-cell receptor (TCR) γ was detected in 
peripheral blood. Similarly, maternal T cells and TCRγ 
clonality were confirmed in the biopsied gut tissue, which was 
infiltrated by a large number of T cells.

PIDs affecting intestinal immune and epithelial function 
can sometimes lead to IBD-like disease. PIDs caused by 
immune dysregulation, such as lipopolysaccharide-responsive 
beige-like anchor protein (LRBA) deficiency, also resemble 
symptoms of enteropathy presenting in immunocompetent 
individuals [5,6]. Azizi et al [6] showed the efficacy of 
sirolimus, which blocks the mammalian target of rapamycin 
for patients with LRBA deficiency refractory to conventional 
therapies. Therefore, it is considered that some of the PIDs 
associated with noninfectious enteropathy are caused by 
immune abnormalities. Little is known about the underlying 
mechanism of X-SCID.

Maternal T cells from fetal or perinatal transplacental 
passage can be engrafted and expanded in hosts with SCID, 
as they are unable to reject circulating maternal T cells due 
to severe cellular immune dysfunction, as occurs in 40% of 
patients with SCID [7]. Most SCID patients with maternal 
T-cell engraftment are asymptomatic, although some have 
mild symptoms and signs such as skin rash, elevated liver 
enzyme associated with an increased number of palpable 
lymph nodes, hepatosplenomegaly, and eosinophilia. In 
some rare cases, maternal T-cell engraftment causes GVHD 
manifesting as severe erythematous skin rash or chronic liver 
disease [7,8]; however, to date, the manifestations of GVHD 
due to maternal T cells have been limited to the skin and liver. 
In the present case, the patient showed no clinical signs other 
than gastrointestinal symptoms.

Various animal models for IBD have been developed, 
and the T-cell transfer model has been widely used. The 
IBD mice model showed that donor CD4+ T cells induced 
colitis resembling IBD in SCID mice [9]. In general, CD4+ 
T cells direct appropriate immune responses, maintain 
immune tolerance, and support differentiation of memory 
cells. However, CD4+ T-cell subsets have also been shown to 
contribute to chronic intestinal inflammation, accumulating 
in the mucosa of IBD patients [10]. In the case we report, 
it was assumed that maternal CD3+CD4+ T cells expanded 
monoclonally in peripheral blood and caused colitis, similar 
to that in the IBD murine model. Following antimicrobial 
treatment, endoscopic findings improved. The colitis may have 
been associated with infection, although we were unable to 
detect any pathogenic microbes in the patient’s stool. 

Since the T-cell count was very low in the present case, we 
were unable to investigate detailed CD3+CD4+ T-cell subsets. 
Moreover, we were unable to rule out the coexistence of 
autologous T cells. Nonetheless, we showed the presence of 
maternal cells in the intestinal lesions, with significant T-cell 
infiltration despite there being only a few T cells in peripheral 
blood. Therefore, it is likely that these cells were strongly 
associated with pathogenesis of early-onset inflammatory 
bowel disease in the case we report.
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Senna (Cassia angustifolia) is a scrub plant belonging 
to the Fabaceae family that is widely used as a medicinal 
plant owing to its laxative effects, which are associated with 
sennosides. In addition, because it contains anthraquinones, 
it is also used as a coloring agent in hair dyes [1]. Senna is a 
frequent component of herbal teas marketed for weight loss.

We report the case of a 19-year-old man who presented 
with rhinoconjunctivitis, dyspnea, disfiguring facial edema, 
and disseminated hives 10 minutes after eating rice with 
clams, fried eggs, lettuce, and yoghurt, followed by an infusion 
(Delgaxan Plus, Pompadour Ibérica) containing artichoke, 
horsetail, peppermint, and senna. No other drugs or cofactors 
were associated with the episode. The patient recovered 
promptly with intramuscular epinephrine and intravenous 
methylprednisolone and dexchlorpheniramine.

The allergology work-up consisted of the following: 
(1) Skin prick tests with all the foods involved, common 
inhalant allergens, and vegetal pan-allergens such as natural 
profilin/Pho d 2 and peach LTP/Pru p 3, as well as natural latex 
and Anisakis extracts; (2) Skin tests (prick-prick) with Delgaxan 
infusion and its separate components (artichoke, horsetail, mint, 
and Cassia leaves); (3) complete blood count, biochemistry, 
tryptase, total and specific IgE, and C3-C4; (4) oral challenge 
tests with the food ingested and the components of the infusion; 
(5) SDS-PAGE immunoblotting with extracts from Cassia leaf 
and the Delgaxan infusion. Informed consent was obtained 
from the patient for all in vitro and in vivo tests. 

The skin test results were positive for Delgaxan and senna 
leaf extracts in the patient and negative in 22 controls (healthy 
or atopic). Skin tests were negative to artichoke, horsetail, and 
peppermint, as well as to egg and milk proteins, rice, clam, 
mussel, shrimp, codfish, Anisakis, lettuce, wheat, corn, lentil, 
peanut, walnut, soy, peach, kiwi, latex, and native profilin and 
LTP extracts. Prick tests with inhalant allergens were positive 
to Dermatophagoides species and negative to storage mites, 
molds, cat and dog dander, and a variety of pollens, including 
Fagales. The patient subsequently tolerated ingestion of rice, 
clams, egg, and dairy products, as well as artichoke, horsetail, 
and peppermint.
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