APS-1
APS-1 (Online Mendelian Inheritance in Man [OMIM] 240300)
has also been called autoimmune polyendocrinopathy–candidiasis–
ectodermal dystrophy (APECED). Mucocutaneous candidiasis,
hypoparathyroidism, and Addison’s disease form the three major
components of this disorder. However, as summarized in Table 409-1,
many other organ systems can be involved over time. APS-1 is rare,
with fewer than 500 cases reported in the literature. It is an autosomal
recessive disorder caused by mutations in the AIRE gene (autoimmune regulator gene) found on chromosome 21. This gene is most
highly expressed in thymic medullary epithelial cells (mTECs) where
it appears to control the expression of tissue-specific self-antigens
(e.g., insulin). Deletion of this regulator leads to decreased expression
of tissue-specific self-antigens and is hypothesized to allow autoreactive T cells to avoid clonal deletion, which normally occurs during
T cell maturation in the thymus. The AIRE gene is also expressed in
epithelial cells found in peripheral lymphoid organs, but its role in
these extrathymic cells remains controversial. A number of mutations have been described in this gene, and there is a higher frequency
within certain ethnic groups including Iranian Jews, Sardinians, Finns,
Norwegians, and Irish.

TAblE 409-2 ComPARiSon of APS-1 AnD APS-2
APS-1
Early onset: infancy
Siblings often affected and at risk
Equivalent sex distribution
Monogenic: AIRE gene, chromosome 21, autosomal recessive
Not HLA associated for entire syndrome, some specific component
risk
Autoantibodies to type 1 interferons and IL-17 and IL-22
Autoantibodies to specific target
organs
Asplenism
Mucocutaneous candidiasis

APS-2
Later onset
Multigenerational
Females > males affected
Polygenic: HLA, MICA, PTNP22, CTLA4
DR3/DR4 associated; other HLA class III
gene associations noted
No autoantibodies to cytokines
Autoantibodies to specific target
organs
No defined immunodeficiency
Association with other nonendocrine
immunologic disorders like myasthenia
gravis and idiopathic thrombocytopenic purpura

Abbreviations: APS, autoimmune polyendocrine syndrome; IL, interleukin.
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Diagnosis The diagnosis of APS-1 is usually made clinically when
two of the three major component disorders are found in an individual patient. Siblings of individuals with APS-1 should be considered
affected even if only one component disorder has been detected due to
the known inheritance of the syndrome. Genetic analysis of the AIRE
gene should be undertaken to identify mutations. Initial sequencing
may detect the common mutations, but rare mutations are continually being noted, and an initial negative genetic analysis should not
dissuade one from the clinical diagnosis until more extensive DNA
sequencing can be performed. Detection of anti–interferon α and
anti–interferon ο antibodies can identify nearly 100% of cases with
APS-1. The autoantibody arises independent of the type of AIRE gene
mutation and is not found in other autoimmune disorders.
Diagnosis of each underlying disorder should be done based on
their typical clinical presentations (Table 409-3). Mucocutaneous
candidiasis may present throughout the gastrointestinal tract, and it
may be detected in the oral mucosa or from stool samples. Evaluation
by a gastroenterologist to examine the esophagus for candidiasis or
secondary stricture may be merited based on symptoms. Other gastrointestinal manifestations of APS-1, including malabsorption and
obstipation, may also bring these young patients to the attention of
gastroenterologists for first evaluation. Specific physical examination
findings of hyperpigmentation, vitiligo, alopecia, tetany, and signs of
hyper- or hypothyroidism should be considered as signs of development of component disorders.
The development of disease-specific autoantibody assays can help
confirm disease and also detect risk for future disease. For example,
where possible, detection of anticytokine antibodies to interleukin (IL)
17 and IL-22 would confirm the diagnosis of mucocutaneous candidiasis due to APS-1. The presence of anti-21-hydroxylase antibody or
anti-17-hydroxylase antibody (which may be found more commonly
in adrenal insufficiency associated with APS-1) would confirm the
presence or risk for Addison’s disease. Other autoantibodies found
in type 1 diabetes (e.g., anti-GAD65), pernicious anemia, and other
component conditions should be screened for on a regular basis (6- to
12-month intervals depending on the age of the subject).
Laboratory tests, including a complete metabolic panel, phosphorous
and magnesium, thyroid-stimulating hormone (TSH), adrenocorticotropic hormone (ACTH; morning), hemoglobin A1c, plasma vitamin B12
level, and complete blood count with peripheral smear looking for
Howell-Jolly bodies (asplenism), should also be performed at these time
points. Detection of abnormal physical findings or test results should
prompt subsequent examinations of the relevant organ system (e.g.,
presence of Howell-Jolly bodies indicates need for ultrasound of spleen).
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Clinical Manifestations APS-1 develops very early in life, often in infancy
(Table 409-2). Chronic mucocutaneous candidiasis without signs of
systemic disease is often the first manifestation. It affects the mouth and
nails more frequently than the skin and esophagus. Chronic oral candidiasis can result in atrophic disease with areas suggestive of leukoplakia,
which can pose a risk for future carcinoma. The etiology is associated
with anticytokine autoantibodies (anti-IL-17A, -IL-17F, and -IL-22)
related to T helper (TH) 17 T cells and depressed production of these
cytokines by peripheral blood mononuclear cells. Hypoparathyroidism
usually develops next, followed by adrenal insufficiency. The time from
development of one component of the disorder to the next can be many
years, and the order of disease appearance is variable.
Chronic candidiasis is nearly always present and is not very responsive to treatment. Hypoparathyroidism is found in >85% of cases, and
Addison’s disease is found in nearly 80%. Gonadal failure appears to
affect women more than men (70% vs 25%, respectively), and hypoplasia of the dental enamel also occurs frequently (77% of patients).
Other endocrine disorders that occur less frequently include type 1
diabetes (23%) and autoimmune thyroid disease (18%). Nonendocrine
manifestations that present less frequently include alopecia (40%), vitiligo (26%), intestinal malabsorption (18%), pernicious anemia (31%),
chronic active hepatitis (17%), and nail dystrophy. An unusual and
debilitating manifestation of the disorder is the development of refractory diarrhea/obstipation that may be related to autoantibody-mediated
destruction of enterochromaffin or enterochromaffin-like cells.

The incidence rates for many of these disorders peak in the first or 2345
second decade of life, but the individual disease components continue
to emerge over time. Therefore, prevalence rates may be higher than
originally reported.

aps-1

Therapy of individual disease components is carried out as outlined
in other relevant chapters. Replacement of deficient hormones (e.g.,
adrenal, pancreas, ovaries/testes) will treat most of the endocrinopathies noted. Several unique issues merit special emphasis. Adrenal
insufficiency can be masked by primary hypothyroidism by prolonging the half-life of cortisol. The caveat therefore is that replacement
therapy with thyroid hormone can precipitate an adrenal crisis in
an undiagnosed individual. Hence, all patients with hypothyroidism
and the possibility of APS should be screened for adrenal insufficiency to allow treatment with glucocorticoids prior to the initiation
of thyroid hormone replacement. Treatment of mucocutaneous
candidiasis with ketoconazole in an individual with subclinical adrenal insufficiency may also precipitate adrenal crisis. Furthermore,
mucocutaneous candidiasis may be difficult to eradicate entirely.
Severe cases of disease involvement may require systemic immunomodulatory therapy, but this is not commonly needed.
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