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To the Editor

The gastrointestinal tract is the largest lymphoid organ in the body. One of the major
functions of the gastrointestinal tract is maintaining of the balance between active immunity,
tolerance and immunosuppression. Dysregulation of this physiologic process can lead to
diseases such as food allergy, celiac disease (CD) or inflammatory bowel disease [1].
Therefore, gastrointestinal symptoms such as chronic diarrhea and malabsorption might be
indicative of primary immunodeficiency diseases [1].

A 10-year-old girl referred to our clinic with a six-year history of chronic watery diarrhea
and unresponsiveness to a gluten free diet. She had been evaluated and treated previously for
chronic diarrhea, intermittent fever, recurrent pneumonia, candida esophagitis, pancytopenia,
hypoalbuminemia, hypolipidemia, vitamin B12 and folic acid deficiencies. She was
diagnosed with CD, based on serologic and histopathological findings. She was placed on a
strict gluten free diet for a year, but diarrhea did not improve. She has two healthy brothers.
Her parents were consanguineous. On physical examination, she was cachectic; with height
for age below 3 % (height SDS —5.18) and weight for age below 3 % (weight SDS -5.27).
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Bone age and height age of the patient were 6 years, 10 months and 5 years, 3 months,
respectively. She had protuberant abdomen and clubbing. Liver and spleen were palpable at
1 cm and 4 cm below the costal margins. Laboratory tests revealed mildly increased liver
transaminases. Hemoglobin was 8.32 g/dl; MCV, 85 fL; RDW, 23.4 %; white blood cell,
5570/mm3; platelet, 230,000/mm3; reticulocyte count, 1 % and ferritin, 2.8 ng/ml. Coombs
test was negative. Sedimentation rate was 18 mm/h, C-reactive protein, 1.78 mg/dl. Stool
examinations were normal. 25-hydroxi vitamin D level was 25.7 ng/ml. Insulin like growth
factor 1 (IGF-1) was 3.5 ng/mL (Normal, 108-648 ng/mL) and insulin like growth factor
binding protein (IGFBP-3), 580 ng/mL (Normal, 2690-7200 ng/mL). Stimulated IGF-1 and
IGFBP-3 were 2.85 ng/mL and 720 ng/mL, respectively, both markedly reduced. Basal and
stimulated growth hormone levels were compatible with growth hormone insensitivity (12.9
ng/mL and 9.79 ng/mL, respectively). Anti-tissue transglutaminase IgA was positive with a
titer of 200 IU/ml. Thyroid auto-antibodies, anti-saccharomyces cerevicea antibody and
pANCA were negative. Bone mineral density showed severe osteoporosis (Z score, —5).
Chest X-ray showed reticular density in the parenchyma of the lung. High-resolution chest
tomography showed bilateral tubular bronchiectasis. Smear staining for acid resistant
bacteria and tuberculosis PCR, and culture were negative. Upper gastrointestinal endoscopic
examination revealed scalloping in the duodenal mucosa. Colonoscopy showed nonspecific
nodularity in the colon mucosa. Histopathological examination of duodenum revealed total
villous atrophy, crypt hyperplasia and intraepithelial lymphocytosis. Biopsies of the other
parts of the gastrointestinal tract demonstrated mild reflux esophagitis, chronic active
gastritis and focal cryptitis in the colon. She suffered from sepsis, disseminated intravascular
coagulation, severe dehydration, metabolic acidosis, severe electrolyte imbalance and renal
tubulopathy. Her clinical findings were improved by antibiotherapy and intravenous fluid
therapy. Oral prednisone was started with the diagnosis of refractory CD, but she was not
responsive.

Immunologic investigation was undertaken for primary immunodeficiency disease because
of her chronic diarrhea, celiac antibody positivity, celiac-like mucosal findings, recurrent
pulmonary infections with bronchiectasis, severe sepsis and severe growth retardation.

Immunological evaluation revealed normal 1gG, elevated IgA and slightly decreased IgM
levels with normal isohemagglutinin titer, normal T, B, NK cell counts and normal activation
response to PHA and anti-CD3 (Tables 1 and 2 in supplementary data). She has slightly
decreased switched memory B cells.

In light of the clinical and biochemical findings, initial genetic studies focused on
sequencing the gene for STAT5B, which proved to be wild type. A novel homozygous
frameshift mutation in the LRBA-gene ¢.5505delT (p.11e1836*) was highlighted as the
causal variant in whole exome sequencing analysis (Fig. 1). Sanger sequencing confirmed
this variant to be homozygous in the patient and absent in the unaffected brother (Family
Studies and Gene Analysis in Supplementary data).
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Hematopoietic Stem Cell Transplantation

As she has HLA fully matched healthy sibling donor and multiple organ dysfunction
(bronchiectasis, tubulopathy and severe colitis), a novel non-myeloablative conditioning
regimen consisting of BU/FIu/ATG [2], was applied. She received 8 x 10° peripheral blood
CD34"cells/kg from her brother. CsA (-1) and methotrexate (+1,+3, +6) was used for
GVHD prophylaxis. The early post-transplantation period was uncomplicated and she was
discharged at +37. She has herpes zoster at +5 mo. treated with acyclovir. She is now 1 year
post-transplant, with 97 % donor chimerism. Her health improved markedly, with an
increased growth velocity (15 kg/ year and 10 cm/year) following the HSCT.

Discussion

Celiac disease is a chronic immune mediated enteropathy precipitated by exposure to dietary
gluten in genetically predisposed people [3]. CD is associated with autoantibody positivity,
HLA-DQ?2 or DQ8 and typical histological findings including increasing intraepithelial
lymphocytes, crypt hypertrophy and villous atrophy [3]. Treatment of the disease is strict
life-long gluten-free diet and most of the CD patients respond well to this diet. In patients
who respond poorly to gluten free diet, issues of non-compliance to the gluten-free diet,
refractory CD (persistent or recurrent malabsorption symptoms and signs with villous
atrophy despite a strict gluten-free diet for more than 12 months (3)) or other possible
disorders with similar histopathological findings, should be considered. In children
compliant to gluten free diet, differential diagnosis of refractory CD should include
autoimmune enteropathy and primary immunodeficiency syndromes.

Here, we describe LRBA deficiency in a Turkish girl who presented with refractory CD,
severe malnutrition, growth hormone insensitivity, chronic pulmonary infection,
bronchiectasis, osteoporosis, severe tubulopathy and with slightly decreased IgM levels.

Recent reports demonstrate that deleterious mutations of LRBA cause CVID and
autoimmunity, and are associated with inflammation [4-6]. The manifestations of LRBA
deficiency include hypogammaglobulinemia due to defective B-cell differentiation, recurrent
infections and various autoimmune disorders, such as idiopathic thrombocytopenic purpura,
autoimmune hemolytic anemia, autoimmune thyroiditis, type-1 diabetes, and inflammatory
bowel diseases. Other clinical presentations may include severe growth retardation and
failure to thrive, growth hormone deficiency, asthma, monoarthritis, seizures, granulomatous
infiltration, finger clubbing, hepatosplenomegaly, allergic dermatitis, and nephrotic
syndrome. The LRBA gene encodes a large broadly expressed protein that is involved in
intracellular vesicle trafficking [7], and, interestingly, it was recently reported that LRBA
deficiency was associated with loss of CTLAA4, a potent inhibitory immune receptor [8].
Only twenty-five cases of LRBA deficiency have been published to date [4-6, 8-11].

Celiac like histopathological findings, inflammatory bowel disease-like manifestations and
autoimmune enteropathy were reported in 11 out of 16 patients with LRBA deficiency [4-6,
9, 10]. These symptoms were associated with unresponsiveness to gluten free diet and
corticosteroids as observed in our patient.
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Immunological evaluation of our patient revealed normal 1gG, IgA and slightly decreased
IgM level with normal T, B, NK cell numbers, normal isohemagglutinin titer, normal B cell
subsets and normal activation response to PHA and anti-CD3. Immunological picture of
LRBA deficiency has been described as CVID, CID, ALPS-like or IPEX-like in published
reports [4, 5, 9, 11]. These patients also presented with autoimmunity. Metabolic
dysfunction and increased apoptosis of Treg cells have been hypothesized as a key
mechanism in the development of humoral autoimmunity in patients with LRBA deficiency

[9].

As LRBA is highly expressed in immune cells [4]. HSCT seems to be a viable therapeutic
option for these patients. The only published case of HSCT in LRBA deficiency was a 19-
year-old patient with ALPS-like phenotype [11]. He received allogeneic HLA-identical stem
cells from his mother after conditioning consisting of Flu/ATG/Mel and engrafted
successfully, but after 4 years of transplantation idiopathic thrombocytopenic purpura
relapsed and he needed immuno-suppressive treatment. A successful, uncomplicated
transplantation was achieved in our patient with non-myeloablative conditioning although
she has multi-organ dysfunction. She is 1 year post-transplant with full donor chimerism and
excellent clinical improvement. She will continue to be monitored.

In conclusion, LRBA deficiency should be considered in patients with either combined
immunodeficiency or CVID, as well as in children with refractory celiac disease, early-onset
colitis and autoimmunity. HSCT following non-myeloablative conditioning regimens
appears to be a viable treatment option for these patients. Long-term follow-up and
identification of more patients with LRBA mutations will provide valuable insights into the
full phenotypic spectrum as well as the treatment options.

Supplementary Material

Refer to Web version on PubMed Central for supplementary material.
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Fig. 1.

Hgmozygous frameshift mutation in the LRBA-gene ¢.5505delT (p.11e1836*). A.
Electropherogram showing ¢.5505delT; B. Loss of ¢.5505 T causes a frameshift, which does
not alter Leu1835 but results in predicted early protein termination at the adjacent amino
residue p.l11e1836*
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