
40	 J.-L. Wemeau ET AL

thyroid disease, type 3 autoimmune thyroid disease 
+ other auto-immune disease except adrenal failure, 
type 4 association of other autoimmune endocrine 
disorders.3 However, individualization of types 2, 
3 and 4 are not really justified by epidemiological, 
genetic or pathogenic features.4 Therefore, polyendo-
crine autoimmune syndromes (PEAS) are now more 
commonly divided into two types: the rare juvenile 
PEAS 1 and the more frequent adult PEAS 24 (Table 
1). Polyendocrine is somewhat of a misnomer since 
many of the manifestations of the diseases do not 
concern endocrine organs.

Here we will focus on thyroid diseases observed in 
patients suffering from the two types of PEA. We will 
also consider thyroid disorders observed in the very 
rare IPEX (Immunodysregulation Polyendocrinopathy 
Enteropathy X-linked) and POEMS (Polyneuropa-
thy, Osteomalacia, Endocrinopathies, Monoclonal 
dysglobulinemia, Skin disorders) syndromes.

Polyendocrine syndrome 
type 1 (or APECED: autoimmune 
polyendocriopathies, candidiasis, 
ectodermal dystrophy)

The disease is rare with an incidence lower than 1 
in 100,000 inhabitants per year.4,5 A higher prevalence 
is observed in some populations, regarding a founder 
effect or consanguinity: 1 case per 25,000 in Finland, 
1 per 600 to 9,000 in Iranian Jews and in Sardinia. 
In a population of 9 million inhabitants in North-
Western France, we observed 19 cases, suggesting a 
prevalence in France of 1/500,000.6

The disease is genetically determined by an au-

tosomal recessive transmission. Parents are safe, 
but the disease is statistically clinically evident in 1 
child out of 4.

The disease was first reported in 1929 by Thorpe 
and Hardley in a 4-year old child suffering from 
tetanus and mycelial stomatitis. In 1956, Whitaker 
described the emblematic triad: adrenal insufficiency, 
hypoparathyroidism and moniliasis.7 A more complete 
description of the disease and mention of ectodermic 
dystrophia were furnished in Finland by Ahonen,8 
while the relation to mutations on the 21st chromo-
some was reported in 1994.9 Eventually, the disease 
was related to abnormalities of the AIRE gene, on the 
long arm of 21st chromosome comprised of 14 exons.

The AIRE gene encodes for the AIRE protein. 
The AIRE protein is a transcriptional factor ex-
pressed in the thymus (medullary thymic epithelial 
cells, dendritic cells), spleen, lymph nodes (stromal 
cells), monocytes and CD4 lymphocytes. AIRE in-
terferes with immune regulation. At the thymus 
level, the AIRE protein contributes to the negative 
selection of autoreactive thymocytes. Therefore, its 
impairment allows the production and spread of au-
toreactive lymphocytes active against proteins of the 
one self. At the peripheral level, the AIRE protein 
is expressed in eTACs (extra-thymic Aire expressing 
cells) and controls the proliferation of autoreactive 
lymphocytes. Finally, AIRE also regulates reactions 
against microbial agents, especially against mycosis. 
The T helpers have a natural immune activity against 
Candida Albicans. AIRE deficiency leads to alteration 
of intracellular communication between monocytes 
and T helpers. Moreover, emergence of antibodies 
against interleukin 17 and 22 was recently demon-

Table 1. Thyroid diseases in the polyendocrine syndromes

Denomination PEAS 1
APS 1
APECED
Juvenile Autoimmune Polyendocrinopathy

PEAS 2
APS2

Frequency Rare Common

Occurrence Childhood onset Adult onset

Transmission Monogenic (AIRE) Polygenic (HLA)

Main features Hypoparathyroidism
Addison’s disease
Candidiasis
RARE THYROID DISEASES

Diabetes
Addison’s disease
Ovarian failure
FREQUENT THYROID DISEASES 




