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Abstract 

Autoimmune Polyendocrine Syndrome type1 (APS-1), sometimes called, autoimmune polyglandular 
syndrome type 1, and autoimmune-polyendocrinopathy-candidiasis-ectodermal-dystrophy (APECED), is a 
rare recessive disorder with diverse features that occurs due to mutations in the autoimmune regulator 
(AIRE) gene inducing autoimmunity. This report summarizes the diagnosis of APS 1 in a 17-year-old 
young man presenting with vomiting, diarrhea, and limb weakness. Investigation reveals mixed features of 
endocrinopathies including hypoparathyroidism, hypothyroidism, adrenal insufficiency, and 
hypogonadism. Although autoimmune keratitis, hepatitis, pancreatitis, pneumonitis, and nephritis are 
common systemic affection of this condition, the reported case presents with severe sensory-motor 
polyneuropathy and pangastritis. He carries a single heterozygous copy of the missense variant 
(NM_000383.3 c.841G>A chr21:45709913 p.Ala281Thr) in exon 7 of the AIRE. 
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Introduction 
Autoimmune Polyendocrine Syndrome denotes 
a group of hereditary disorders that can be of 
two major clinical types- juvenile and adult.1  
The juvenile type is known as Autoimmune 
Polyendocrine Syndrome type1 (APS 1), 
Autoimmune Polyglandular Syndrome Type 1, 
Autoimmune-Polyendocrinopathy-Candidiasis-
Ectodermal-Dystrophy (APECED), or Whitaker 
syndrome.2,3  
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It occurs due to mutation of the autoimmune 
regulator (AIRE) gene, is monogenic and rare 
with autosomal recessive inheritance.3 On the 
other hand, APS 2, APS 3, and APS 4 are adult 
types, common and polygenic.1 APS 1 has a 
diverse clinical presentation of a variable range 
of endocrine dysfunction and non-endocrine 
features. Hypoparathyroidism, hypofunction of 
adrenals, hypogonadism, vitiligo, and 
candidiasis are common.4Autoimmunity can 
involve multiple systems of the body 
manifesting as autoimmune keratitis, retinitis, 
gastritis, celiac disease, alopecia, hepatitis, 
pancreatitis, pneumonitis, and nephritis.4,5 These 
non-endocrine manifestations are present in 
more than two-thirds of the cases. APS 1 is a 
rare recessive disorder prevalent among certain 
ethnic groups like the Finns, Iranian Jews, and 
Sardinians.5 It is extremely rare among 
Americans, to occur only once in two to three 
million live births.2,6 Reports from Asian 
countries are even fewer in counts. Not only the 
cases are rare but also they are variably insidious 
to manifest.2,3 A Norwegian survey showed that 
one-third of the APS 1 cases manifest at least 
one feature of the disease in childhood and other 
features come to notice at variable ages of 
adulthood.4,5,6 At times the diagnosis is delayed 
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as late as the death of a sibling.2 All these facts 
contribute to the challenges in reaching an 
authentic and confident diagnosis of this 
condition.7 This report is about a young man 
with extreme generalized weakness, limb 
weakness, weight loss, and long-standing 
gastrointestinal symptoms. Investigations 
endorse him as a case of APS 1 with AIRE gene 
mutation. He has manifestations of endocrine, 
gastrointestinal, and peripheral nerve 
involvement which make up a relatively 
uncommon combination of phenotypic features 
of this rare genetic disease.  
 
Case report 
A 17-year-old teenager presented to a private 
clinic in Sylhet, Bangladesh, with extreme 
generalized weakness, loss of appetite, and loss 
of weight for 3 years. His parents mentioned that 
he suffered from failure to thrive as a child. He 
had a history of lethargy, easy fatigability, cold 
intolerance, upper abdominal pain, frequent 
loose stool, and vomiting but had no history of 
fever, rash, oral thrush, pigmentation, cough, 
sputum,muscle cramp, palpitation, 
breathlessness, and exposure to a tuberculosis 
patient. Both of his parents were diabetic but he 
had healthy siblings. He had been a madrasa 
student from where he had to quit on account of 
health issues. He had a mild form of paresthesia 
of limbs, difficulty in rising from squat, but with 
no gross motor paralysis.He had normal linear 
growth, dentition, and sleep. 
 
On examination, he was ill-looking, and 
malnourished (Figure 1), weighed 36 kg, of 
normal mental state, height 154 cm, pulse 
132/min, blood pressure 110/63 mmHg, SPO2 
100%, axillary temperature 97.9o F, height 154 
cm, BMI 15.17. His secondary sex characters 
were normally developed, normally distributed 
body hair and normal external genitalia. He 
showed mild quadriparesis with 4/5 muscle 
power, normal muscle tone, normal gait, and 
diminished jerks in all four limbs. He had an 
intact sensory system and cranial nerves. He had 
no dental abnormality and calcification in the 
tympanic membrane. 
 
Routine blood tests including complete blood 
counts, peripheral blood smear, blood glucose, 

serum creatinine, electrolytes, bilirubin, total 
protein, albumin, globulin, liver enzymes 
including alkaline phosphatase and prothrombin 
time were within normal ranges but serum 
calcium (7.5 mg/dl) was low and phosphate (5.0 
mg/dl) was high. Erythrocyte sedimentation rate 
(ESR) was 12 mm in the first hour and C-
reactive protein (CRP) was 5 mg/dl. His plain 
radiograph and high-resolution computed 
tomographic scan of the chest were normal.  
Stool routine microscopy showed undigested 
muscle fiber, vegetable fiber, numerous budding 
yeast, increased bacterial flora, and positive 
occult blood test. Stool elastase and 
chymotrypsin were normal and fat globules were 
absent. Endoscopy of the upper gastrointestinal 
tract revealed pangastritis (Figure 2) but a 
duodenal biopsy was unremarkable. 
Ultrasonography and computed tomographic 
scan (plain and contrast) of the abdomen and 
pelvis showed mild fatty infiltration of the liver 
with otherwise normal features. Colonoscopy 
and barium follow-through were normal. Serum 
ferritin (132ng/ml), folic acid (7.2 ng/ml) and 
vitamin B12 (454 pg/ml) were normal but 
vitamin D level was low (9.8 ng/ml). Viral 
markers for HIV, HCV, and HBV were 
negative. Antinuclear antibody was negative. 
Food IgG antibody testing showed high IgG 
levels for egg white, plums, corn, and fresh peas.  
Several endocrine abnormalities were noted 
(Table 1). Serum parathormone (PTH), 
testosterone and free thyroxin-4 (FT4) levels 
were low whereas adrenocorticotropic hormone 
(ACTH), thyroid-stimulating hormone (TSH), 
and prolactin levels were high and cortisol, 
follicle-stimulating hormone (FSH), luteinizing 
hormone (LH), insulin-like growth factor (IGF), 
sex hormone-binding globulin (SHBG) levels 
were within normal ranges.     
Next-generation whole-exome sequencing 
studies, done in a national reference laboratory 
of New Delhi, India, revealed (Table 2) a novel 
heterozygous missense variant (NM_000383.3 
c.841G>A chr21:45709913 p.Ala281Thr) in 
exon 7 of the autoimmune regulator (AIRE), a 
Variant of Uncertain Significance (VUS), with 
autosomal dominant inheritance, associated with 
APS-1. MRI of the brain showed bilateral 
frontal, parietal and temporal diffuse T2 
hyperintense signal in white matter. Mild 
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hyperintensity was also seen in the middle 
cerebellar peduncles of both sides extending 
along the dentate nucleus suggesting a 
metachromatic or leukodystrophic picture. 
Nerve Conduction Studies (NCS) revealed 
severe sensory-motor polyneuropathy with no 
response in lower limbs and uniformly 
demyelinating neuropathy in upper limbs 
(Figure 3). Sural nerve biopsy and 
histopathology showed epineurial 
neovascularization with thickening of the vessel 
wall. No inflammation, onion bulbs, or acute 
axonal breakdown were seen. K-pal staining 
revealed severe uniform loss of myelinated 
fibers. Several thinly myelinated fibers, 
suggesting demyelination, were also seen and 
some showed dysmorphic myelin sheath. 
Axonal regeneration was not prominent. All 
these histological features were compatible with 
hereditary neuropathy. Lumbar puncture and the 
cerebrospinal fluid study showed cell 01/cu-mm, 
protein 33mg/dl, glucose 55mg/dl, and chlorides 
104 mmol/L, and absent oligoclonal bands.  
Multidisciplinary consultation and discussion 
based on the clinical and laboratory features led 
to the diagnosis of APS 1 with a rare variant of 
AIRE mutation resulting in an uncommon 
combination of phenotypic manifestations 
comprising of hypoparathyroidism, 
hypothyroidism, hypogonadism, gastritis, and 
hereditary polyneuropathy. 
 
Figure 1: General ill health and emaciation in 
the patient 

 
 
 
 
 

Figure 2: Endoscopy of upper gastrointestinal 
tract showing pangastritis  

 
 
Figure 3: Nerve conduction study tracing 
upper limb (left) and lower limb (right) 

 
 
 
Table 1: Hormone levels  

S/N Test Patient 
value 

Normal 
range 

Remarks 

1 Serum  PTH 6.7 
pg/ml  

9.2-44.6 
pg/ ml 

Low 

2 Serum ACTH 83.7 
pg/ml  

7.2-63.3 
pg/ml  

High 

3 Morning  
Cortisol  

16.74 
ug/dl   

10-20 
ug/dl 

Normal 

4 Serum 
Testosterone 

97.98 
ng/dl 

249-836 
ng/dl 

Low 

5 Serum SHBG 15.2 
nmol/L 

10-57 
nmol/L 

Normal 

6 Serum FSH 1.56 
mIU/ml 

1.7-12 
mIU/ml 

Low 

7 Serum LH 1.65 
mIU/ml 

1.42-15.4 
mIU/ml 

Normal 

8 Serum TSH 6.4 
uIU/ml 

0.5-5.0 
uIU/ml 

Increased 

9 Serum FT4 1.21 
ug/dl  

5.0-11.0 
ug/dL 

Low 

10 Serum IGF  310 
ng/ml  

173-414 
ng/ml 

Normal 

11 S. Prolactin 44.4 
ng/ml  

3-25 
ng/ml 

Increased 
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Table 2: Gene sequencing report (Next generation sequencing) 
 

Gene Chromosomal 
coordinates 

Exon 
location 

Variant Zygosity Condition 
group 

Significance Inheritance 

AIRE chr21:45709913 
NM_000383.3 

7 c.841G>A 
p.Ala281Thr 

Heterozygous APECED VUS Autosomal 
dominant 

Secondary findings and interpretation 

Gene Chromosomal 
coordinates 

Exon 
location 

Variant Zygosity Condition 
group 

Significance Inheritance 

None 

 
Discussion 
Autoimmune Polyendocrine Syndrome Type 1 
(APS-1) is a rare hereditary disorder causing 
autoimmune dysfunction of many organs of the 
body including endocrine glands, 
liver,gastrointestinal tract, pancreas, kidneys, 
lungs, and tissues of ectodermal origin.7 It 
results from mutations in the AIRE gene which  
causes unwanted immune responses against 
body tissues due to defect in cell mediated 
immunity.5 The extensive nature of involvement 
makes this clinical condition too diverse and 
obscure to be recognized with ease.Clinical 
features are dependent on the organs involved, 
and the degree of clinical severity, course of 
manifestations also vary from case to case.6 This 
article reports a case of APS 1 manifested in 
early teens initially with gastrointestinal 
symptoms later on with peripheral neuropathy 
on top of variable degree of subclinical 
hypoparathyroidism, hypothyroidism, adrenal 
insufficiency, and hypogonadism. The 
peripheral nerves affected by autoimmunity is 
less frequently encountered in APS 1 case 
reports.2 
Most of the classical APS 1 cases present in 
early childhood with mucocutaneous 
candidiasis, sometimes appearing in newborns.1 
Some of the older researchers considered this 
feature as one of the diagnostic triad comprising 
of candidiasis, autoimmune hypoparathyroidism, 
and Addison’s disease.8,9 The AIRE gene 
mutation generates immunity against proteins of  
the IL-17 pathway that are important for defense 
against Candida.10,11 There was no history of 
oro-genital candidiasis in the reported case but  

 
he passed significant quantity of budding yeast 
in stool. His mother had chronic oral thrush 
refractory to treatment, but she was not screened 
for AIRE mutation. Gastrointestinal features in 
the form of chronic abdominal pain, chronic 
loose motion and vomiting were the presenting 
features in this patient. Extensive gut evaluation 
for organic lesion and malabsorption only 
revealed pangastritis on endoscopy. About one 
tenth to one third of patients with Celiac disease 
have polyglandular abnormality but is more 
related to APS 2.12 Fat malabsorption is found in 
20% of APS 1 cases but stool fat globules were 
absent in the index case.10Vitamin D deficiency 
was found with normal levels of iron, folic acid 
and vitamin B12. Hypovitaminosis D could be 
attributed to inadequate diet and sun exposure.  
Of the endocrine abnormalities occurringin APS 
1, the most common one ishypoparathyroidism, 
and in some, this is the only endocrinopathy 
present.4 Though the reported patient did not 
have overt tetany, but had lethargy and easy 
fatigability. The low serum calcium could be 
attributed to low vitamin D or 
hypoparathyroidism, but marginally raised 
serum phosphate with low parathormone and 
normal alkaline phosphatase imposes the 
likelihood of this endocrine abnormality. He had 
cold intolerance, and generalized weakness with 
raised TSH and low FT4 indicating primary 
hypothyroidism, though autoimmune thyroid 
disease and type 1 diabetes mellitus are more 
common in APS 2.4,13 
Addison’s disease is the second common 
endocrine abnormality in APS 1 and can also be 
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present in APS 2.7,14 Elevated serum ACTH and 
low cortisol levels are expected in Addison’s 
disease, but the case report shows elevated 
ACTH with normal levels of the latter, 
suggesting early adrenal insufficiency.15The 
patient had low serum testosterone, normal sex 
hormone binding globulin and raised prolactin in 
the absence of any striking clinical feature, and 
with normal pubertal progression. APS 1 is an 
uncommon cause of hypogonadism in young 
adults but this is a common endocrine 
abnormality among the AIRE mutants.The mild 
form of hyperprolactinemia found in the patient 
may be due to hypothyroidism.16,17 
Polyneuropathies as a whole have a low (1%) 
prevalence rates among general population18, 
and the subcategories of it are even lower in 
prevalence. The authors did not find any central 
nervous system deficitin spite of the MRI 
featuresin the patient.Clinicaland neuro-physical 
features resembled Chronic Inflammatory 
Demyelinating Polyneuropathy (CIDP).But, 
sural nerve histopathology revealedabsence of 
inflammation and presence of epineurial 
neovascularization, severe uniform loss of 
myelinated fibers suggesting hereditary 
polyneuropathy.20 This re-demonstrates the fact 
that clinical diagnosis can be changed by 
histopathological findings in around 40% of 
patients with neuropathy.21Gastritis in APS 1 is 
associated with sub-acute combined 
degeneration caused by vitamin B12 deficiency, 
which was not found in this report.22Moreover, 
the absence of oligoclonal bands in 
cerebrospinal fluid excluded multiple sclerosis 
and other immune mediated disorders of the 
central nervous system.4,20 
The AIRE gene mutations related to classical 
APS 1 have autosomal recessive mode of 
transmission.7,8 However, cases have been 
identified with mono-allelic mutations of this 
gene with dominant inheritance, with milder 
clinical features, and reduced penetrance.22 

Oftedal et al found out heterozygous dominant-
negative mutations in the AIRE gene.23 Genetic 
studies in the index case revealed single copy 
(heterogenous) mutations of the AIRE gene in 
exon location 7 (NM_000383.3 c.841G>A 
chr21:45709913 p.Ala281Thr), with dominant 
inheritance. Moreover, researchers find that 
monogenetic mutations causing autoimmunity 

are less identified than they exist in reality, and 
also that the penetrance of the disease is variable 
(30-40%), rarely reaching hundred percent even 
among monozygotic twins.1,25,26 Though only 
one of the copies of the AIRE gene was found to 
be mutated in the reported case, other epigenetic 
issues might have hampered expression of the 
other gene. Authors consider that both of the 
parents should undergo exome sequencing to 
prove whether the genetic defect was transmitted 
from one of them or it was a result of 
spontaneous mutation.  
Different endocrine gland specific antibodies 
could serve as evidences for autoimmune 
process, but were not asked for in this patient, on 
the ground that the presence of AIRE mutation 
practically imposes a valid causal relationship 
with the endocrine dysfunctions and also due to 
financial reasons.Type1 interferon alpha and 
omega autoantibodies are important tool for 
diagnosis of APS 1 in the absence of overt 
phenotypic features.4 Interestingly enough, it has 
been hypothesized from recent study results that 
these antibodies are associated with severe 
forms of COVID-19 pneumonitis.27,28 The 
reported case has been closely observed during 
the ongoing COVID-19 pandemic with no 
clinical or radiological features of this viral 
infection. Revised criteria for diagnosis of APS 
1include testing interferon autoantibodies 
nowadays, however, genetic analysis is 
considered to suffice as an alternate tool if 
antibody detection is not possible.17 

 
Conclusion 

Autoimmune Polyendocrine Syndrome type 1 is 
a rare hereditary disease of autoimmunity that 
has potentials to produce clinical features of 
multiple endocrine and non-endocrine organs. 
Prior knowledge about the condition can save 
from making a wrong diagnosis or a missed 
diagnosis in clinical practice. 
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