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Abstract

immune responses.

We report a patient who was born at term as the first son of consanguineous Saudi parents. He developed IDDM at the
age of 7 months; the initial symptoms included fever and vomiting. The laboratory findings indicated pronounced ketoacidosis,
Initial fluid replacement with normal saline, followed by continuous IV insulin infusion. After a while, the baby was out of
DKA. Our endocrinologist advised us to start administering S/C insulin NPH 1 unit BID. Fortunately, a primary immune
deficiency was suspected after a few days from the first presentation. The WES revealed A homozygous likely pathogenic
variant was identified in the LRBA gene. The result is consistent with a genetic diagnosis of autosomal recessive CVID type
8 with autoimmunity. The LRBA protein regulates the expression of CTLA-4, which is a potent immune checkpoint receptor
expressed by activated and regulatory by the T-cells. CTLA-4 blocks the stimulation/proliferation of T-cells and modulates
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Introduction

Lipopolysaccharide  (LPS)-Responsive Beige-Like = Anchor
(LRBA) is a novel gene that is vital to the stander of the
immune system’s function. [1] In 2012, genetic alterations in

LRBA were associated with early-onset Common Variable
Immunodeficiency (CVID) type eight, [2] characterized by a wide
range of manifestations, including humoral immune deficiency,
lymphoproliferation, hematologic and organ autoimmunity [3],
for instance, recurrent infections, Inflammatory Bowel Disease
(IBD), and Insulin-Dependent Diabetes Mellitus (IDDM). [4] Not
to mention, LRBA variations are among the four genetic causes
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of early-onset diabetes [4]. As a matter of fact, When IDDM is
diagnosed in a patient aged less than 1 year with autoimmune
manifestations, mutations in this gene should be suspected. in the
present study, we describe a 7 months old patient with early-onset
diabetes and further developed recurrent infections. Whole Exome
Sequencing (WES) revealed a homozygous frameshift mutation
LRBA,c.7863 7864del p.(Arg2621Serfs*27) We focused on
blood glucose control and other comorbidities.

Case Presentation

We describe a patient who was born at term as the first son of
consanguineous Saudi parents with an unremarkable family history.
he developed IDDM at the age of 7 months; the initial symptoms
included fever and vomiting with poor oral intake. The laboratory
findings indicated pronounced ketoacidosis (pH of 7.013, Hco3
level of 5.5 mEq/l, pCO2 level of 11.8 mmHg, and urine analysis
showed glucose +3, ketone +3), a blood glucose level of 590 mg/
dL, and a glycated hemoglobin level of 7.73%. The patient was
severely ill with dehydration and then she was admitted to the
pediatric intensive care unit as a case of neonatal diabetes with
severe DKA, kept NPO, we started IV 50 IU regular insulin IN
500 ML normal saline at rate of 6 ml/hour and the IVF was Normal
saline at rare of 45 ml/hour + 10 MEQ KCL after 10 hours the baby
was having hypoglycemic episodes so we allow breastfeeding and
adjust iv fluid to 5% Dextrose and 0.45% Sodium Chloride, after a
while the baby was out of diabetic ketoacidosis, so we discontinued
IVF and IV insulin then shifted to a regular ward, the patient started
on insulin sliding scale, on the next day endocrinologist contacted
and advised to stop insulin sliding scale and started on S/C insulin
NPH 1 unit BID, Fortunately, we suspected a primary immune
deficiency after the few days from the first presentation, and genetic
study sent during the next three days baby was having fluctuated
readings of asymptomatic hypoglycemia and hyperglycemia.
patient discharged with subcutaneous insulin NPH 1 unit BID
with follow-up in our diabetic center, 2 months later genetic study
came with A homozygous likely pathogenic variant identified in
the LRBA gene. The result is consistent with a genetic diagnosis
of autosomal recessive Common variable immunodeficiency type
8 with autoimmunity. At this point allowed us to have frequent
follow-up visits and referred him to the higher center, for early
diagnosis and management of all clinical manifestations.

Discussion

LRBA protein regulates the expression of cytotoxic
T-lymphocyte-associated protein 4 (CTLA-4), which prevents
lysosomal degradation of the CTLA-4 receptor. [5,6] CTLA-4 is a
potent immune suppressor located in T lymphocytes with the task of
blocking the co-stimulation of T cells, downregulating autoimmune
processes by binding to CD80 and CD86, and transmitting
inhibitory signals. [7,8] Sufficient storage of intracellular CTLA-4

is obligatory in sequence for the protein to mobilize expeditiously
to the cell surface and accomplish its function. [9] The LRBA
gene comprises 57 exons and encodes 2863 amino acid protein,
which is expressed in diverse tissues, involving lymphocytes
[10,11]. Low expression of CTLA-4 in patients with LRBA
deficiency results in partial loss of the regulatory effects on T-cell
activation, leading to increased but inappropriate activation of T-
and B-cells with impaired immune surveillance. This increases
the risks of cancer and autoimmunity. [5,6] LRBA mutations were
first described in 2012" by Lopez Herrera et al. who reported four
consanguineous families with childhood-onset humoral immune
deficiency and features of autoimmunity [5]. LRBA deficiency is a
class within the immune dysregulation disorders family medically
categorized as common variable immunodeficiency (CVID)
[5]. CVID is described as increased vulnerability to infection or
autoimmunity additionally to decreased IgG and IgA and relatively
normal T cell levels [12] The patients may present with a wide
range of manifestations, including humoral immune deficiency,
lymphoproliferation, hematologic and organ autoimmunity [13],
for instance, recurrent infections, idiopathic thrombocytopenic
purpura, Inflammatory Bowel Disease (IBD), Insulin-Dependent
Diabetes Mellitus (IDDM), autoimmune hemolytic anemia, and
chronic lung disease [5]. Our patient presented a very early onset,
7 months old, with diabetic ketoacidosis as the first presentation
of IDDM. Fortunately, we suspected a primary immune deficiency
after the first few weeks of the disease, and thus, a genetic diagnosis
was available when he was 8 months old. Our patient exhibited a
homozygous likely pathogenic variant that was identified in the
LRBA gene. The result is consistent with a genetic diagnosis
of autosomal recessive Common variable immunodeficiency
type 8 with autoimmunity, The LRBA variant c.7863 7864del
p-(Arg2621Serfs*27) creates a shift in the reading frame starting
at codon 2621. The new reading frame ends in a stop codon 26
positions downstream, Mode of Inheritance: Autosomal recessive
(OMIM®: 614700), This point allowed us to have frequent
follow-up visits and early diagnosis of all clinical manifestations,
therefore transferred to a higher center for further investigations
and management. No etiological treatment is available, but
various immunomodulators have been considered, focusing on the
several clinical presentations of the disease, including abatacept,
cyclosporin, mofetil, glucocorticoids, sirolimus, mycophenolate
mofetil, and azathioprine along with symptomatic, antibacterial
therapy and immunoglobulin replacement should be given.
[3,14,15] Particularly for patients with IDDM, adequate control
of inflammatory processes is fundamental to regulating the blood
glucose level. [16,17] In the last 20 years, a substantial amount
of progressive immunomodulatory treatment variations for T1IDM
have been delineated by researchers and clinicians, however, the
majority of the treatments were not efficacious in achieving insulin
independence or were not applicable due to disproportionately
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unfavorable effects. [18,19] curiously, auspicious consequences in
newly diagnosed T1DM patients were accomplished by autologous
nonmyeloablative hematopoietic stem cell transplantation [19,20].
There is a poor correlation between the clinical phenotype and
the location of the mutation in the LRBA gene [14]. Members in
the same family with the same mutation exhibit variable clinical
symptoms [1,20].

Conclusion

This is a report of an infant with early onset diabetes
mellitus, The patient carried a new variant of LRBA gene
mutation, and the WES revealed a homozygous frameshift
mutation LRBA,c.7863 7864del p.(Arg2621Serfs*27), The result
is consistent with a genetic diagnosis of autosomal recessive
Common variable immunodeficiency type 8 with autoimmunity.
kept in mind Primary immune deficiency must be taken into
consideration as a differential diagnosis in all patients aged less
than 1 year presenting with IDDM.
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