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Background: Autoimmune polyendocrine syndrome type 1 (APS-1) is a rare autosomal recessive disorder
which is characterized by multiple organ-specific autoimmunity as well as ectodermal manifestations.

Design and Setting: A retrospective, hospital-based study conducted at King Khalid University Hospital
(KKUH), Riyadh, Saudi Arabia in the period January 1995 and December 2014.

Material and Methods: Medical records of children with the diagnosis of autoimmune endocrinopathy
were retrospectively reviewed.  Data included age, sex, family history, clinical characteristics and results
of relevant laboratory investigations.

Results: Five patients from three families were diagnosed with APS-1.  All patients had
hypoparathyroidism at variable onset, ranging from two to ten years while only four patients had
autoimmune adrenal-deficiency (AAD).  Several autoimmune disorders were associated.

Conclusion: Autoimmune polyendocrine syndrome (APS-1) is not an uncommon in Saudi children.  It is
associated with several autoimmune disorders.
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INTRODUCTION

The autoimmune polyendocrine syndromes are diverse, and
their diversity is characteristic that is both clinically important
and instructive when their basic immunologic features are
considered (Table 1).  The autoimmune polyendocrine
syndrome type 1 (APS-1), the so called, autoimmune
polyendocrinopathy-candidiasis-ectodermal dystrophy
(APECED), is rare autosomal recessive disorder(1-2) caused by
mutations in a single gene on chromosome 21q 22.3 named
AIRE (auto-immune regulator).(3-6)The gene encodes a protein
with the characteristics of a transcription factor and is
expressed in various tissues including the thymus and the
lymph nodes.(3)

APS-1 is characterized by multiple organ-specific
autoimmunity as well as ectodermal manifestations.(1-2,7-10) The
disease is usually begins in childhood with chronic
mucocutaneous candidiasis, and later the patients contract
autoimmune  destruction of endocrine as well as non-endocrine
organs resulting in a variable phenotype.  Typically, the
patients display a variety of auto-bodies against intracellular

key enzymes 21-hydroxylase (21 OH)), side-chain cleavage
enzyme (SCC), and 17--hydroxylase (17 OH), which are all
present ion the adrenal cortex, and the alter two are also present
in the gonads.(1,11) Auto-antibodies against glutamic acid
decarboxylase 65 (GAD-65), a major auto antigen in type 1
diabetes mellitus, are also common in APS-1.(1,12-14)

The cytochromes P450 are reported in association with
autoimmune hepatitis.  Also, hypoparathyroidism has been
suggested to be the result from an autoimmune reaction
directed against the extracellular domain of the calcium-
sensory receptor (Ca SR) on parathyroid cells.(1) In this report,
we describe five Saudi children with APS-1, from a major
teaching hospital, central province, Riyadh, Saudi Arabia

MATERIALS AND METHODS

This is a retrospective hospital-based study, conducted at the
Pediatric Endocrine Unit, King Khalid University Hospital
(KKUH), Riyadh, Saudi Arabia.  The KKUH is the main
teaching hospital of King Saud University and considered as
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one of the major referral hospitals in the central province of
Saudi Arabia.

Patients with auto-immune disorders were reviewed, including
age, sex, family history, clinical characteristics and the relevant
laboratory investigations.  Autoimmune polyendocrine
syndrome type 1 (APS-1) was diagnosed according to the
specific criteria where mucocutaneous candidiasis,
hypoparathyroidism, and adrenal insufficiency (Addison’s
disease), constituted the classical triad in APS-1 (Table 1).

RESULTS

During the period under review (January 1995 and December
2014), more than 70 patients with autoimmune endocrine
disorders were evaluated, five patients from three families were
diagnosed to have autoimmune polyendocrine syndrome type 1
(APS-1).  The demographic data and clinical features of
patients were summarized in Table 2.  All reported families
were consanguineous; however, there were no familial link
between these families.  All had infantile chronic
mucocutaneous candidiasis (CMC) affecting the nails and
mouth.  Patients with CMC were treated with intermittent
courses of flucoconazole, and local nystatin, aqueous solution
or cream with variable response.(5-16)

All patients had hypoparathyroidism (HP), at variable onset,
ranging from two to ten years.  The majority being presented
with hypocalcemic tetany.  Patients were treated with calcium
supplementation, and one alpha drops (1-alpha-
hydroxycholecalciferol) or calcitriol (1,25
dihydroxycholecalciferol).(12) Four patients had autoimmune
adrenal deficiency (AAD), presented with lethargy, darkening
of skin, and were found to have low cortisol and elevated
adrenocorticotropic hormone ACTH levels.  In, all patients,
positive anti-adrenal antibodies (anti-21-OH) were found.  The
onset of CMG and HT preceded AAD.  Of interest to find three
other siblings in family 1, with other isolated autoimmune
endocrinopathy, a 5 year-old boy with type 1 Diabetes Mellitus
and elevated anti-GAD 65 antibodies, a 3 year-old boy with
hypothyroidism, and a 2 year-old-girl with
hypoparathyroidism.  A patient, from family 1, also developed
celiac disease proved by intestinal biopsy, hypothyroidism, and
keratoconjunctivitis, autoimmune hepatitis and type 1 diabetes
mellitus.  A patient, from family 2, developed type 1 diabetes
mellitus with elevated (anti-GAD-antibodies and alopecia
universalis).

DISCUSSION

Autoimmunepolyendocrine syndrome type 1 (APS-1), also
called autoimmune polyendocrinopathy candidiasis ectodermal
dystrophy (APECED), is a rare autosomal recessive disorder,
due to mutation in AIRE gene “autoimmune regulator”, with an
incidence of 1:100,000.(1-2) It is more common among Finns,
Sardinians and Iranians Jews.(18-19) In Saudi Arabia, Bin Abbas
et al(19) has shown that it is not that uncommon which was
supported by our study.  In a country were the consanguineous
mating is very high, approaching 60% this is not unusual.(20,21)

The diagnosis is made when a child has at least two of the
following pathologies; muco-cutaneous candidiasis (CMC),
hypoparathyroidism or Addison disease (ADD),(1-2) chronic
muco-cutaneous candidiasis (CMC) generally presenting early
in life, as in our series, and is the most frequent finding in APS.
Hypoparathyroidism (HP) is the first endocrine disorders and
usually occurs after CMC and before autoimmune adrenal
insufficiency (AAD), and can occurs as late in
adulthood.(1,2,7,10,15,19) In this series, all patients had CMC and
HP.  Autoimmune adrenal insufficiency (AAD) is usually the
third disease to appear during the course of APSI, with a peak
incidence of 15 years.(19) The 21-hydroxylase (21-OH)
antibodies were considered the most common antibodies in
APS-I.(11)

Table 1 Features of autoimmune polyendocrine
syndromes

Feature APS-1 APS-II

X-linked
polyendocrinopathy
immune dysfunction

and diabetic
Prevalence Rare Common Very rare

Time of onset Infancy
Infancy /
adulthood

Neonatal period

Gene and
inheritance

AIRE (on
chromosome 21)

recessive
Polygenies X-linked

Common
phenotype

Candidiasis
Hypoparathyroidism

Addison’s disease

Addison’s
disease

Type 1 DM
Chronic

thyroiditis

Neonatal diabetes,
malabsorption

Immune
deficiency

Asplenism,
susceptibility to

candida
None

Overwhelming
autoimmunity

Loss of regulating T-cell
Associated

with diabetes Yes (18%) Yes (20%) Yes (majority)

Type 1 DM – type 1 diabetes mellitus
APS – autoimmune polyendocrine syndrome

Table 2 The demographic data and clinical features of patients with APS1

Patient No. Family No. Sex Age at onset Clinical feature
Remarks

Other associated autoimmune disease

1

1

M 10 y
CMC (Infancy), HP (10 y),

AAD (10 y)
Atrophic gastritis, pernicious

anemia

2 F 8 y
CMC (Infancy), HP (8 y),

AAD (9 y)
Celiac disease, hypothyroidism,

pernicious anemia,
Keratoconjunctivitis, acute

autoimmune, hepatitis, type 1
diabetes mellitus

Died at 15 y acute fulminant
hepatitis, over-wheeling sepsis

3 M 6 y
CMC (Infancy), HP (6 y),

AAD (9 y)

4 2 F 4 y
CMC (Infancy), HP (4 y),

AAD (6 y)
Atropic gastroenteritis type 1

diabetes mellitus
An older boy died suddenly at 3

years of age

5 3. F 3 y
CMC (Infancy), HP (3 y),

AAD (6 y)
Iridiocyclitis

A 10 year-old sister died with APS-1

M – male, F- female, Y-year, chronic mucocutaneous-candidiasis (CMC), hypoparathyroidism (HP), autoimmune adrenal deficiency (AAD)
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APS-1 is associated with other autoimmune disorders (type 1
diabetes mellitus, vitiligo, alopecia, hepatitis, pernicious
anemia and primary hypothyroidism and has been also been
linked to asplenism.(9,22,23)

Of interest in our series, type 1 diabetes mellitus has been
described in two patients, both of them had islet cell antibodies
(GAD 65), i.e. 40%, which indicates that type 1 diabetes is
common compared to other report.(13-14)

The first description of autoimmune thyroiditis in patients with
APS-1 was in 1964. Betterle et al reported Hashimoto’s
thyroiditis in 10% of their patients, developing at a mean age of
20 years, all were positive for thyroid microsomal auto-
antibodies.  Thyroid auto-antibodies in the absence of clinical
thyroid disorders, were found in 27% of the remaining patients,
all of whom maintained normal thyroid function during follow-
up.(24)

Malabsorption due to atrophic gastritis and celiac disease are
commonly associated with APS-1.  The prevalence of celiac
disease was 12.5%.  This can lead to pernicious anemia.(25,26)

Autoimmune hepatitis has described in 8-26% of APS-1
patients.  The age of clinical presentation ranged from 5 to 21
years, and the clinical course could vary from asymptomatic to
fulminant hepatic failure.  Autoimmune hepatitis was found in
one patient who presented at 11 years of age.(19)

An association with alopecia was reported for the first time in
1946.  The frequency of this disorder varies from 29-32%.  It
may involve scalp, eyelashes, eyebrows, axilla and pubis, and it
may appear at any age from 3 to 30 years.  Alopecia universalis
(AV) is uncommon in APS-1 patients.  In our series, one
patient had AV which was a striking feature.(19)

Finally, autoimmune polyendocrine syndrome type 1 (APS-1),
is not that uncommon in Saudi children.  It was associated with
various other autoimmune organ-specific disorders, such as
hypothyroidism, type 1 diabetes, pernicious anemia,
malabsorption, celiac disease, autoimmune hepatitis and
alopecia, some can be life-threatening conditions.
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