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ABSTRACT RESUMO

Doenças autoimunes foram progressivamente reconhecidas 
como complicações potenciais das imunodeficiências primárias, 
especialmente para alguns subtipos genéticos das imunode-
ficiências comuns variáveis. Embora se associe comumente 
a outras doenças autoimunes, a Miastenia gravis autoimune 
adquirida foi raramente associada como complicação neuro-
muscular de imunodeficiências primárias. É descrito neste artigo 
o caso de paciente brasileira do sexo feminino com diagnóstico 
de Imunodeficiência Comum Variável tipo 8 por variante no gene 
LRBA, na qual foi identificada Miastenia gravis em associação a 
anticorpos antirreceptor de acetilcolina. Ela evoluiu com marcante 
melhora clínica após a introdução de terapêutica com imunoglo-
bulina endovenosa.

Descritores: Miastenia gravis, imunodeficiência de variável 
comum, doenças do sistema imunitário, doenças autoimunes.

Autoimmune diseases have been progressively recognized as a 
potential complication of primary immunodeficiency, especially for 
some genetic subtypes of common variable immunodeficiency. 
Although often associated with other autoimmune disorders, 
autoimmune myasthenia gravis is occasionally identified as a 
neuromuscular complication of primary immunodeficiency. We 
report the case of a Brazilian woman with common variable 
immunodeficiency-8 due to an LRBA variant, in which myasthenia 
gravis was identified in association with anti-acetylcholine receptor 
antibody. Marked clinical improvement occurred after intravenous 
immunoglobulin therapy. 
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Introduction

Primary immunodeficiencies have been 
progressively recognized in association with several 
autoimmune disorders, representing a complex 
challenge during the diagnostic work-up and follow-
up treatment. Common variable immunodeficiency 
(CVID) is a complex clinically and genetically 
heterogenous group of inherited disorders of the 
immune system, leading to hypogammaglobulinemia, 

antibody production deficiency, variable reduction 
of T-cell activation/proliferation, and recurrent 
infections, generally with childhood onset. CVID is 
the most common group of primary immunodeficiency 
diseases.1,2 Autoimmune disorders are potential life-
threatening complications of CVID that may involve 
compromised hematological, skin, gastrointestinal, 
neurological, and connective tissue.3,4 The clinical 
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presentation of CVID may vary considerably with 
age at onset of recurrent infectious complications or 
autoimmune disorders, ranging from early childhood 
to late adulthood manifestations.1 Lipopolysaccharide-
responsive beige-like anchor (LRBA) deficiency is a 
rare primary immunodeficiency associated with CVID 
with autoimmunity-8 (CVID8), which leads to a difficult 
clinical scenario involving multiple autoimmunities, 
immune dysregulation, and high risk of malignancy, 
especially lymphoproliferation.5,6

Myasthenia gravis is the most common acquired 
disorder of the neuromuscular junction, having an 
idiopathic or paraneoplastic autoimmune basis. 
Antibodies directed to the postsynaptic acetylcholine 
receptor and other epitopes that complement activation 
play a key role in its pathophysiology.7,8 Specific 
genetic markers, such as HLA polymorphisms (ie, 
HLA-B7, HLA-B8, HLA-DR3, and HLA-DRB115.01) 
and other concurrent autoimmune comorbidities lead 
to a higher risk of myasthenia gravis.9 Myasthenia 
gravis has been identified as a neuromuscular 
complication of primary immunodeficiencies, such 
as selective IgA deficiency.10-12 Here we describe a 
rare case of autoimmune acquired myasthenia gravis 
as a complication of CVID8, which was treated with 
monthly infusions of intravenous immunoglobulin, 
resulting in marked clinical improvement in motor 
symptoms.  

Case report  

A 31-year-old Brazilian woman presented with a 
7-year history of fluctuating weakness and fatigue 
involving the lower limbs and trunk, which progressed 
to dysphagia, dysphonia, diplopia, and bilateral 
eyelid ptosis after 3 years. In the diagnostic work-up, 
serologic testing was positive for anti-acetylcholine 
receptor antibodies, and increased thymus size was 
found in chest CT imaging, which was compatible with 
thymic hyperplasia. The patient has had 7 myasthenic 
crises since her diagnosis and was treated with 
intravenous immunoglobulin several times during acute 
decompensation. She had no significant response to 
azathioprine, cyclosporin, or cyclophosphamide. 
She has been stable since last year, when monthly 
intravenous immunoglobulin therapy was started. Only 
minimal manifestations of fatigue and mild lower limb 
weakness persist. 

Her medical history showed: (i) recurrent 
infections since childhood (urinary tract infection, 
recurrent sinusitis and pneumonia, including at least 
5 lower respiratory tract infections in the last year); 

(ii) CVID due to abnormal cellular immune response 
and hypogammaglobulinemia (reduced IgG, IgA and 
IgM serum levels); (iii) autoimmune polyglandular 
syndrome type 2 (type 1 diabetes mellitus,  anti-GAD 
antibody-positive, primary adrenal insufficiency, and 
hypothyroidism) at 25 years of age; (iv) celiac disease 
at 24 years of age; (v) dermatitis herpetiformis 
(Duhring-Brocq disease) at 23 years of age; (vi) 
cerebral venous sinus thrombosis at 29 years of 
age; (vii) allergies to numerous foods and drugs 
since childhood, including latex-fruit syndrome at 18 
years of age; (viii) asthma since childhood; and (ix) 
intestinal lymphangiectasia at 27 years of age. In the 
last three months, she reported subacute diarrhea, 
flushing, wheezing, and diffuse erythematous 
plaques lasting 40 days, leading to assessment for 
carcinoid syndrome. Positron emission tomography 
revealed a peripancreatic duodenal nodular lesion 
compatible with neuroendocrine tumor. The family 
history included 4 paternal aunts with malignant 
breast cancer, a paternal cousin with early-onset 
malignant breast cancer at 35 years of age, a 
paternal cousin with lymphoproliferative disorder at 
32 years of age, and a paternal grandmother with 
multiple allergies. Laboratory examinations revealed 
variable immunological parameters, including 
hypogammaglobulinemia (with a mild-to-moderate 
reduction in serum IgG, IgA, and IgM levels), normal 
to mildly reduced TCD4+ cells and normal to mildly 
reduced B cells. Anemia and thrombocytopenia were 
not observed.  

Due to her history of recurrent infection, multiple 
autoimmunities, and predisposition to malignancy, 
we performed next-generation sequencing-based 
multigene testing for autoinflammatory syndromes, 
primary immunodeficiency, and inborn errors of 
immunity, which revealed the heterozygous variant 
c.4367T>C (p.Leu1456Ser) in the LRBA gene 
(NM_001364905.1), fulfilling PM2, PP3 and PP4 
criteria according to American College of Medical 
Genetics and Genomics guidelines (2015). This 
variant is very rare in the gnomAD database (AF 
0.0008% in gnomAD aggregated) and is not included 
in the ClinVar and ABraOM databases (Online Archive 
of Brazilian Mutations). Multiple in silico prediction 
tools indicate that this variant has a deleterious impact 
(MutationTaster, Revel, Varity, SIFT, BayesDel, fitCons, 
GenoCanyon). Due to the highly suggestive clinical 
and genomic predictions and previous reports on 
heterozygous variants13-16, a diagnosis of CVID8 (MIM 
#614700) was established. 
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Discussion

LRBA deficiency (or CVID8) was first described in 
2012 as an autosomal recessive immunodeficiency due 
to biallelic homozygous or compound heterozygous 
variants in the LRBA gene (4q31.3), which codes 
for the LRBA protein.17,18 LRBA, a cytoplasmic 
protein that regulates intracellular vesicle trafficking 
and the endocytosis and exocytosis of receptors, 
which prevents the lysosomal degradation of 
cytotoxic T lymphocyte protein 4, returning it to 
the cell surface.19 Thus, LRBA deficiency results 
in reduced expression of cytotoxic T lymphocyte 
protein 4, an immune checkpoint protein. Affected 
individuals present with variable phenotypes, including 
childhood-onset recurrent infections (particularly 
sinopulmonary infections), hypogammaglobulinemia, 
and often multiple autoimmune disorders, in addition to 
lymphoproliferative and granulomatous diseases.5,20

Autoimmune diseases are a common clinical 
feature in patients with LRBA deficiency (61%), 
including idiopathic thrombocytopenia purpura, 
autoimmune hemolytic anemia, autoimmune thyroid 
disease (hypothyroidism), inflammatory bowel 
disease, autoimmune enteropathy, type I diabetes 
mellitus, early-onset chronic polyarthritis, asthma, 
and interstitial pneumonia.20-22 Less common 
manifestations include chronic atrophic gastritis, 
myasthenia gravis, juvenile idiopathic arthritis, 
anterior uveitis, autoimmune hepatitis, pancytopenia, 
neutropenia, allergic dermatitis, alopecia, vitiligo, 
urticaria and celiac disease.21-24 Besides autoimmune 
myasthenia gravis, other neurological complications 
include cerebral lesions, nervous tissue atrophy, 
cerebral granulomas (with strabismus, hemiplegia, 
and seizures as complications), and granuloma-like 
lesions with demyelination, which result in unilateral 
optic nerve atrophy, opportunistic neuroinfectious 
diseases due to baseline immunosuppression 
(both humoral and cellular immune defects), and 
longitudinally extensive transverse myelitis.25

Burkitt lymphoma, marginal zone lymphoma, 
lymphoproliferative diseases, and malignant 
gastrointestinal neoplasms have been associated 
with LRBA deficiency.26 Patients with autoimmune 
myasthenia gravis are at high risk of developing thymic 
and extrathymic neoplasms.27,28 Myasthenia gravis 
has also been associated with carcinoid syndrome 
in a paraneoplastic context.29,30 On rare occasions, 
pathogenic LRBA variants have been associated 
with autoimmune myasthenia gravis, especially in 
LRBA deficiency with autoantibodies, regulatory T 

cell defects, autoimmune infiltration, and enteropathy 
syndrome.23 This case emphasizes the complex 
scenario of a monogenic mechanism leading to 
multiple autoimmune disorders, malignancies, and 
the risk of paraneoplasia. 

Different medications have been used to treat LRBA 
deficiency, including intravenous immunoglobulin, 
corticosteroids, sirolimus, infliximab, rituximab, and 
azathioprine.31 More recent studies have found 
abatacept effective in controlling the disease, 
especially in immune dysregulation phenotypes, 
although no validated consensus exists to guide 
dosage, frequency, or follow-up.32 Complete or partial 
remission has been achieved with hematopoietic 
stem cell transplantation, including better immune 
hyperactivity control than abatacept, sirolimus, or 
conventional immunosuppressive therapy.19

A review of the current literature on single 
heterozygous variants due to possible de novo 
variants or an autosomal dominant pattern of 
inheritance revealed the case of a 7-year-old boy 
with autoimmune epilepsy, hypogammaglobulinemia, 
and recurrent infections.13 Genetic testing revealed 
a single heterozygous LRBA variant (c.6695T>C, 
p.Ile2232Thr), which has been previously associated 
with compound heterozygous variants in LRBA 
deficiency.13 Other confirmed cases of heterozygosity 
have been described in at least 3 clinical contexts: 
an adult with CVID complicated by hemophagocytic 
lymphohistiocytosis;14 a girl with monogenic 
inflammatory bowel disease who had childhood-onset 
chronic active colitis without granulomas;15 and an 
older man with juvenile-onset recurrent infections due 
to CVID and autoimmune thyroiditis.16

CVID with autoimmunity must be included in 
the differential diagnosis of patients with several 
associated multiple autoimmunities,33,34 even without 
a well-established family history. Autoimmune 
myasthenia gravis may be a neuromuscular 
complication in autoimmunities associated with primary 
immunodeficiencies, as well as in paraneoplastic 
syndromes. Recognizing the monogenic basis of 
immune dysregulation in these clinical scenarios is 
essential for more specific, effective, and safe therapy 
in neuromuscular junction disorders. 
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