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PRIMARY ADRENAL INSUFFICIENCY IN A CHILD: A CLINICAL CASE, DIFFERENTIAL DIAGNOSIS,
AND THE ROLE OF GENETIC TESTING
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Pestome. bupnamuu oytipax yemu 6esu emuwmosyunueu (PAl) kam yupatiouean, ammo sxeudoutl 23100KpUH Kacai-
UK 6ynub, 3 6akmuoa aHukaaul 8a 0asoarawHy manab gunaou. Yuoy maxonaoa 4 éunu kuzanoxoa PAl knunuk yonamu
maceupaanean Oyaubd, ynoa KyuCusiuk, 6asH UyKOmMuul, mepuoa cunepnuecMeHmayus, apmepuai 2unomeH3us. 6a My3mem-
bpananapuda ooumuii Kanouoo3 Kyzamuaeat. Komniekc mekuupys Hamudxicaiapu Kopmu3soai 0apaxcacutune nacaueanu,
aopenoxopmurxompon zopmor. (ACTH) oapasicacunune oweanu, wynuneoex, 6up eaxmuune y3uod 2unonapamupeos 6d
KaHouoos maegdicyonueunu kypcamou. Knunux Oeneunapea acocianub, aymoummyH NOAUIHOOKPUH cunopomu l-mypu
(APS-1) 0e6 maxmun xurunou. Bupox, monexyasap-eenemux maxmun AIRE cen mymayuscunu anuxnamaou, 6y sca yuioy
xonamuu Hoanvanaeuil Kunaou. Kacainuknume sxmumonuti 60wKa eHemux 8a aymouMMyH MeXaHUuMAApU MyXOKamd
KUAUHUO, KeH2aUMUPUI2aH MOLEKYIAP MaXAul YmKasuw 3apypusimu mavkuoianou. Ywoy xaunux xonam PAl smuonoeus-
CUHU aHUKIAQUL 64 OEMOPHU DOWKAPpUWL CIMPAMeSUsSIAPUHY ONMUMAIAUMUPULWL YUVH 1a00pamopus, UHCMPYMeHmal 6d
2EHEeMUK YCYIIAPHU I3 UdU2d ON2AH KOMNIEKC OUAZHOCMUK EHOAULYSHUNS aXaAMUSMUHU KYPCAMAaOou.

Kanum cyznap: 6upramuu oytipax ycmu dezu emuwimoguunueu; AOOUCOH Kacaiiueu; aymoumMmyH NOJUSIAHOYIAD
cunopom 1-mypu; AIRE.

Abstract. Primary adrenal insufficiency (PAI) is a rare but serious endocrine disorder requiring timely diagnosis
and treatment. This article presents a clinical case of PAI in a 4-year-old girl, manifested by weakness, weight loss, skin
hyperpigmentation, arterial hypotension, and chronic mucosal candidiasis. A comprehensive examination revealed de-
creased cortisol levels, elevated adrenocorticotropic hormone (ACTH), as well as concomitant hypoparathyroidism and
candidiasis. Based on the clinical presentation, autoimmune polyendocrine syndrome type 1 (APS-1) was suspected. How-
ever, molecular genetic testing did not detect mutations in the AIRE gene, making this case atypical. Possible alternative
genetic and autoimmune mechanisms of disease development are discussed, along with the need for further expanded mo-
lecular analysis. This clinical case highlights the importance of a comprehensive diagnostic approach, including laborato-
ry, instrumental, and genetic methods, for the accurate determination of PAI etiology and optimization of patient man-
agement strategies.

Keywords: primary adrenal insufficiency; Addison’s disease; autoimmune polyendocrine syndrome type 1; AIRE.

Introduction. Primary adrenal insufficiency (PAI),
also known as Addison’s disease, is a rare but potentially
life-threatening endocrine disorder associated with the de-
struction of the adrenal cortex and insufficient secretion of
corticosteroids and mineralocorticoids. The prevalence of
PAI in the general population ranges from 4 to 6 cases per
100,000 individuals, with the main causes including auto-

immune processes, infections, genetic mutations, and met-
abolic disorders [1].

In developed countries, the most common cause of
PALl is autoimmune adrenalitis, which occurs in 60-80% of
cases as part of autoimmune polyendocrine syndrome type
1 (APS-1) or as an isolated condition [2]. One of the key
genes involved in the pathogenesis of PAI is AIRE (Auto-
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immune Regulator). This gene plays a crucial role in the
development of APS-1, a syndrome associated with thymic
dysfunction and impaired central immune tolerance, lead-
ing to autoimmune destruction of the adrenal glands. Muta-
tions in AIRE result in defective central immunological
tolerance and the development of an autoimmune response
against endocrine organs, including the adrenal glands [3].

Genetic research plays an essential role in diagnos-
ing hereditary forms of PAI, not only confirming the etiol-
ogy of the disease but also predicting the potential devel-
opment of other autoimmune pathologies. AIRE mutations
serve as a diagnostic marker for APS-1 and indicate an
increased  risk  of  hypoparathyroidism,  chronic
mucocutaneous candidiasis, and other autoimmune disor-
ders [4].

This article presents a clinical case of primary ad-
renal insufficiency in a child associated with AIRE muta-
tion and highlights the role of modern genetic research in
diagnosing and managing patients with hereditary forms of
this condition.

Case Description. Medical History. A 4-year-old
girl was admitted to the pediatric department with com-
plaints of weakness, loss of appetite, frequent episodes of
vomiting, weight loss (approximately 2 kg over the past
three months), and white plaques on the oral mucosa. The
parents also reported increased irritability and drowsiness.
The patient was born full-term with normal anthropometric
parameters. Routine vaccinations were administered ac-
cording to schedule. There was no family history of endo-
crine or autoimmune diseases.

Physical Examination. Upon admission, the pa-
tient was in a moderately severe condition. She appeared
lethargic, with pale skin and areas of hyperpigmentation in
the elbow and knee regions. White plaques on the oral mu-
cosa, easily removed with a spatula, were indicative of
candidiasis. Blood pressure was reduced (85/50 mmHg),
and heart rate was elevated (110 bpm). Mild epigastric
tenderness was noted on palpation. No signs of bone de-
formities or tetany were present.

Laboratory and Instrumental Findings. Complete
blood count: Hemoglobin: 132 g/L; Leukocytes: 12x10°/L

Biochemical blood analysis:

Serum glucose: 3.8 mmol/L (reference range: 3.3—
5.5 mmol/L)

Serum cortisol: 356 nmol/L (reference range: 140—
600 nmol/L)

Increased ACTH: 168 pg/mL (reference range: 7.2—
63.3 pg/mL)

Anti-TPO antibodies: 9.5 IU/mL (reference range:
<34 |U/mL)

TSH: 1.4 mIU/L (reference range: 0.4-5.0 mIU/L)

Decreased calcium: 1.8 mmol/L (reference range:
2.2-2.6 mmol/L)

Increased phosphorus:
range: 1.0-1.5 mmol/L)

Decreased parathyroid hormone: 8 pg/mL (refer-
ence range: 15-65 pg/mL)

Microbiological analysis. Oral mucosa swab: Can-
dida albicans detected

Instrumental investigations:

Renal and bladder ultrasound: Pronounced pyrami-
dal pattern bilaterally

Adrenal ultrasound: Increased echogenicity of both
adrenal glands

2.0 mmol/L (reference

ECG: Sinus tachycardia, prolonged QT interval
(hypocalcemia)

Echocardiography: No structural heart abnormali-
ties, functional murmur present

Neurological consultation: Febrile seizure episode
noted, EEG recommended

Cardiology consultation: Functional murmur, no
signs of organic heart disease

Based on the clinical presentation and laboratory
and instrumental findings, the following diagnosis was
established:

Primary adrenal insufficiency (Addison’s dis-
ease). Chronic mucosal candidiasis.
Hypoparathyroidism. Given the presence of adrenal in-
sufficiency in combination with hypoparathyroidism and
candidiasis, autoimmune polyendocrine syndrome type 1
(APS-1) was suspected. Genetic testing was performed, but
no AIRE gene mutation was detected.

Treatment and Outcome. The patient received the
following inpatient treatment: Fludrocortisone (Cortineff)
0.1 mg — % tablet once daily after meals; Hydrocortisone
(Cortef) 10 mg — ' tablet in the morning and % tablet in
the evening after meals; Vitamin A (Aevit) — 1 capsule
once daily; Ascorutin — % tablet twice daily; Suxamed —
100 mL IV infusion; Vitamin D (Aquadetrim Plus) — 3
drops once daily after meals; Sodium valproate (Convulex
drops) — as prescribed.

During treatment, the patient showed positive clini-
cal dynamics. She was discharged in stable condition with
continued outpatient follow-up and therapy.

Discussion. The presented clinical case of primary
adrenal insufficiency (PAI) in a 4-year-old girl exhibits the
typical manifestations of the disease, including chronic
fatigue, weight loss, skin hyperpigmentation, arterial hypo-
tension, and mucosal candidiasis. Laboratory tests con-
firmed cortisol deficiency with compensatory elevated
ACTH levels, indicating a primary etiology of the disease.

The clinical picture led to the suspicion of autoim-
mune polyendocrine syndrome type 1 (APS-1), as the pa-
tient exhibited a combination of adrenal insufficiency,
hypoparathyroidism, and chronic candidiasis. The litera-
ture suggests that AIRE gene mutations serve as the prima-
ry genetic marker of APS-1 [1,4]. However, in this case,
genetic testing did not reveal AIRE mutations, suggesting
the possibility of an atypical form of PAI or another auto-
immune endocrinopathy.

A comparison of this case with similar reports in the
literature indicates that AIRE mutations are the primary
diagnostic criterion in most APS-1 patients [5]. However,
rare cases exist where PAI occurs within other autoim-
mune or genetic syndromes, such as X-linked immune
dysregulation syndrome (IPEX) or APS variants associated
with other genetic defects [2].

The patient's laboratory findings also deserve par-
ticular attention. Unlike the classical presentation of Addi-
son’s disease, the serum cortisol level was within the nor-
mal range, which could be attributed to its diurnal varia-
tions or stress-related fluctuations at the time of admission.
However, elevated ACTH levels and concurrent autoim-
mune disorders support the diagnosis of primary adrenal
insufficiency.

An unusual feature of this case is the absence of a
hereditary predisposition, which has also been described in
the literature. Cases of sporadic mutations and polygenic
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interactions contributing to APS-1 development have been
reported, even in the absence of identified AIRE mutations

[3].

Thus, this clinical case underscores the importance
of a comprehensive diagnostic approach to PAI, incorpo-
rating laboratory, instrumental, and genetic investigations.
The absence of an AIRE mutation does not rule out the
autoimmune nature of the disease, necessitating further
molecular-genetic analysis to identify other possible causes
of endocrine dysfunction.

Conclusion. Primary adrenal insufficiency remains
a challenging condition to diagnose, particularly in pediat-
ric practice. This case highlights the importance of early
recognition of clinical symptoms, laboratory testing, and
genetic diagnostics. While AIRE mutations are the most
common cause of APS-1, their absence in this case sug-
gests the possibility of alternative genetic and autoimmune
mechanisms underlying the disease. This emphasizes the
need for further investigation into alternative molecular
markers and comprehensive genetic screening for patients
suspected of having autoimmune polyendocrine syn-
dromes.
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TEHETHYECKOT O TECTHPOBAHHUH
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Pesztome. Ilepsuunas maonoueyHuxosas HeooCma-
mounocmo (IIHH) — pedkoe, HO cepbe3noe 3HOOKPUHHOE
3abonesanue, mpebyrowee c60e8PemMenHol OUASHOCMUKY U
Jeyenus. B oannou cmamve npeocmasieH KIUHUYECKULl
cayuan [THH y 4-nemueti desouxu, npossusuuiicss ciaoo-
cmoio, nomepetl gecd, eunepnueSMeHmayuell Koxcu, apme-
PUATILHOU 2UNOMOHUEN U XPOHUUECKUM KAHOUOO30M ClU-
sucmeix obonouex. Komniexcnoe obcredoganue Gulaguio
CHUJICEHUE YPOBHS KOPMU30JLA, NOBbIUICHUE AOPEHOKOPMU-
xomponnozo eopmona (AKTI), a maxaice conymemsyrowue
eunonapamupeos u kanoudos. Ha ocnosanuu xiunuveckoi
Kapmunvl ObLl 3aN0003PEeH aAYMOUMMYHHBIL NOTUIHOOK-
punnsiti cunopom 1 muna (AIIC-1). O0naxo monexyiapHo-
ceHemuyeckoe Mecmupo8anue He GblAGUL0 MYMAayull
eene AIRE, umo denaem Oannwiil cayyai amunuynvim. O6-
CYACOAIOMCSL  BO3MOIICHBIE ANbIMEPHAMUBHbIE 2EeHemuYe-
cKuUe U aymouMMyHHble MEeXaHU3Mbl pa3sumus 3a00.1esd-
HUs, a Makce HeoOXOOUMOCHb PACUIUPEHHO20 MOJIEK)-
JAPHO20 aHanu3a. Dmom KIUHUYeCKUU Cayuai noo4epKu-
8aem BaNCHOCMb KOMNIEKCHO20 OUASHOCMUYECKO20 N00-
X00a, 8KII0YawWezo 1ad0pamopHsie, UHCMPYMEHMAIbHbIE
u eememuueckue Memoowvl, O MOYHO2O ONpedeleHUs
smuonoeuu ITHH u onmumuzayuu cmpameeuil 6edeHus
nayueHmos.

Knrwoueevie cnosa: nepsuunas HAONOYEUHUKOBAS
HedocmamoyHocmy, Oone3Hb AOOUCOHA; aAYMOUMMYHHbILL
noauenanoynapHulii cunopom 1 muna; AIRE.
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