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Alopecia (baldness) is a pathological hair loss. A chronic relapsing course leads to a violation of the emotional sphere of the child, worsens
the quality of life. Alopecia is considered autoimmune, since it is characterized by hair loss due to lymphocytic infiltration around the hair follicles.
It can be secondary as a result of infectious and inflammatory processes.

Purpose — is to conduct own clinical observation of a child with total alopecia to increase the awareness of doctors about this pathology
in children.

Clinical case. The article presents a clinical case of total alopecia in an 11-year-old child. It is known from the anamnesis that in 9 months
the child began to lose hair on his head, at 2 years old — eyebrows and eyelashes, at 3 years old he was diagnosed with total alopecia.
The patient had a complex clinical and laboratory examination with the involvement of a multidisciplinary team, since alopecia can occur under
the mask of autoimmune diseases and immunodeficiencies.

Total alopecia, atopic dermatitis, changes in immunological status in the anamnesis, cases of early mortality among family members, as well as
a history of alopecia areata in the father gave us reason to suspect a genetic disease in the patient, including autoimmune polyendocrinopathy
candidiasis-ectodermal dystophia (APECED syndrome) with mutation in the AIRE gene.

Conclusions. For verification the diagnosis and choose a treatment strategy, the patient needs an additional examination: sequencing
of the relevant locus of the AIRE gene to detect mutations characteristic of APECED syndrome, as well as a serological test to detect the titer
of antibodies to Candida and a puncture biopsy of the scalp. Considering the above, the prognosis for recovery is unfavorable. The research
was carried out in accordance with the principles of the Declaration of Helsinki. Informed consent of parents was obtained for the study.

No conflict of interests was declared by the authors.
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KniHiyHMA BUNaaoK TOTasIbHOI anoneuii B nepiatpuyHin npakTuui
O.A. Ctpoii, T.A. KusH, H.l. Banaubka, J1.0. JleBagHa, I'.E. Ko3anHkeBu4
HaujoHanbH1ii meanynmin yHiBepcuteT imeHi O.0. boromonbuga, M. Kuis, YkpaiHa

Anoneuia (06NUCIHHA) — Ue NatonoriyHe BUNAAHHA BOIOCCH. XPOHIYHWUM PEUMOVBHUIA Nepebir UbOro 3axBOPIOBAHHS MPU3BOAUTH
[0 NOPYLIEHHs eMOLLINHOT chepn AUTVHM, NOripLlye AKICTb XMUTTs. Anonewjs BBaXaeTbCst ayTOIMYHHOIO, OCKiIbKM BMNaAdiHHS BONOCCS BinOy-
BAETbCS Yepes NiMPoumTapHy iHOINETPaLilo HaBKOIOBOMOCSAHMX (PONIKYAIB, TAKOX MOXe OyT BTOPVMHHOIO BHACNIAOK IHDEKUAHNX | 3ananbHKX
npouecis. Jlotenep He po3pobaeHO NPOTOKON NiKyBaHHSA anoneLlii, 3aCHOBaHWI Ha NPUHUMNAx 0Ka30BOI MEAVILIHM.

MeTta — HaBeCTu BnacHe KAiHiYHE CMOCTEePEXEHHS 3a AUTUHOIO 3 TOTaslbHOIO anoneujeld Ana NiABMLWEHHS 06i3HaHOCTI Nikapis LLoA0
L€l naTonorii B AiTei.

KniHiyHnia BUNapok. HaBeaeHo KNiHiYHWUI BUNaaoK TOTanbHOI anonewji B ANTUHY BIKOM 11 pOKiB. 3 aHaMHEe3y BiAOMO, LLO B 9 MiCALIB Y ANTN-
HV NoYano B1MNadaT BONOCCS Ha ronoBi, y 2 poky — 6p0oBK i Bil, y 3 pOKM BCTaHOBMEHO AjarHo3 ToTanbHoi anonedji.

MaujieHToBI NPOBEAEHO KOMMIEKCHE KNiHIKO-NabopaTtopHe 06CTEXEHHS i3 3any4eHHIM MyNsTUANCUMMNIHAPHOI KOMaHAM, OCKINbKM anonewjs
MOXe nepebirati nif «Mackolo» ayTOIMYHHIX 3aXBOPIOBAHb Ta iIMyHOAEDILNTIB.

TotanbHa anoneujs, atoniyHuin AepMatuT, 3MiHK B IMYHOIOMNYHOMY CTaTyCi B aHaMHe3i, BUNaak/ PaHHbOI CMEPTHOCTI cepef, YIEHIB POANHN,
a TakoX ICTOPIs rHI3A0BOI anonedji B 6arbka Aany NiactaBy 3anigo3puTi B NaLlieHTa reHeTUYHe 3aXBOPIOBAHHS, Y TOMY YUCAI ayTOIMYHY NOMieH-
[NOKPUHONATIIO KaHANMO03HO-ekToaepManbHy AncTodito (crHopom APECED) 3 myTauieto B reHi AIRE.

BUCHOBKM. 3 MeTO Bepudikalli aiarHody Ta BUOOPY TakTUKi NiKyBaHHS nauieHT noTpebye A0AaTKOBOro OOCTEXEHHs: CeKBeHyBaHHS
BiANOBIAHOrO nokycy reHa AIRE ana BUABNEHHS MyTaujit, xapaktepHux ana cuHapomy APECED, a TakoX CeponorivyHOro AOCNIMXEHHA ANd
BUSIBNEHHA TUTPY aHT1TiN 0 Candida Ta NyHKUiMHOI BiONCii WKipy ronosu. Bpaxosyioyn BULLEBMKNAAEHE, MDOMHO3 OAYXXaHHS HECIPUATIIVIBUN.
JocnigxeHHs BIMKOHAHO BIAMNOBIAHO A0 NPUHLIMNIB TeNbCIHCLKOI Aeknapalii. Ha npoBeaeHHs AOCNIAXEHHA OTPUMaHO IHDOPMOBaHY 3roay
6artbkiB AUTUHM.

ABTOPU 3a4BNAI0Tb MPO BIACYTHICTb KOHMAIKTY iIHTEPECIB.

Knto4oBi cnoBa: anonedis, ayToiMyHHUI NOAIEHAOKPUHHWIA cuHapoM (APECED), imyHoaediumT, nikyBaHHS, OXUPIHHS.

Introduction Chronic relapsing course of dermatosis leads
to disruption of the emotional sphere of the child,

Alopecia (baldness) is a pathological hair loss. neurotic disorders, social disadaptation, and

The term comes from the Latin word <alopex» —
fox (wild foxes often have areas devoid of hair).

Alopecia in childhood is a serious medical
and social problem, which is associated not only
with an increase in the incidence among children
and adolescents, but also with an increase in the
frequency of severe forms of the disease, torpid
to traditional methods of treatment therapy [7].

ISSN 2663-7553 Cyuacna nexiatpis. Ykpaina 4(132)/2023

significantly worsens his quality of life [3].

Total alopecia (alopecia totalis, or AT) is a he-
terogeneous multifactorial disease, which, accord-
ing to morphological development, is one of the
staged varieties of alopecia areata (alopecia areata,
or AA), having common etiological factors [6].

AT is manifested by a complete loss of hair
on the scalp and skin, where there is normal hair
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growth [10]. Today it is considered autoimmune,
since it is characterized by hair loss due to lym-
phocytic infiltration around the hair follicles. Also,
the disease can be secondary against the back-
ground of infectious and inflammatory processes
[3]. Patients with AT have a more severe course
together with a worse prognosis for hair regrowth,
and a less effective treatment [8]. The development
of AT depends on genetic characteristics and en-
vironmental factors. The genetic predisposition
has been established by observational studies
of monozygotic twins. AA in monozygotic twins
has similar onset times and hair loss patterns.
Some patients with AA have a family history of the
disease that spans several generations. From 4%
to 28% of patients with AA have at least one family
member with this disease [10].

Genetic susceptibility is evidenced by ge-
nome-wide association search (GWAS) data point-
ing to specific human leukocyte antigen genes asso-
ciated with the development of AA.

Polymorphism of the human leukocyte anti-
gen (HLA)-DRBI1 is characterised by a number
of autoimmune diseases, including aplastic anemia,
systemic lupus erythematosus, Vogt—Koyanagi—
Harada syndrome, and multiple sclerosis.

The polymorphism of the HLA-DRB1* 04 and
HLA-DRB1* 16 alleles is associated with an
increased risk of developing AA. There is data
pointing to several polymorphisms that are more
associated with AT — HLA-DRB1¥1104 and
HLA-DQB1*0301. In addition to genetic factors,
the trigger for the development or relapse of the
AT can be the diseases of an infectious nature, the
use of drugs, as well as stress [9].

In general, the lifetime risk of developing
AA is 1.7% (near 270 cases per 100,000 people).
However, this value is lower for AT. AT affects
nearly 0.03% per 100,000 people of the popula-
tion. Children and adolescents suffer from AT more
often than the other age groups [8,10].

The molecular mechanisms of pathogenesis
are being studied; it is known that T-lymphocytes
are responsible for the development of an auto-
immune reaction in the case of AA and AT [1].
The main role in pathogenesis belongs to CD8+
T-lymphocytes; these cells produce interferon
(IFN)-y, which activates cytokines IL-2, IL-7,
IL-15 and IL-21. IL-15, by suppressing regulatory
T cells, ensures the proliferation of natural killers.
In addition, cytokines activate transcription of the
JAK/STAT signaling pathway. Patients with AA
have overexpression of JAK3 [3,8].
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Hair in the anagen period during histologi-
cal examination is characterized by inflammatory
reaction with the accumulation of lymphocytes
in the bulbar part of the follicle, which resembles
a «bee swarm». Eosinophilia may also be seen.
The long-term development of the disease histo-
logically indicates the presence of only telogen and
catagen phases [9].

Diagnostics. Trichoscopy is used for diagnosis,
which reveals perifollicular yellow or black spots,
or the presence of vellus, or thinning hair. In case
of difficulties with establishing a diagnosis, a his-
tological examination is used. Usually, one or two
4 mm needle biopsies are performed to examine
the specimens in detail [10].

Modern approaches to therapy. An analysis
of international standards shows that a protocol
for the treatment of AA based on the principles
of evidence-based medicine has not yet been deve-
loped. The most effective treatments for AT include
topical steroids, intralesional steroids, topical
immunotherapy, phototherapy, pulsed systemic
steroids, and immunosuppressants [5].

Phototherapy using a photosensitizing agent
(psoralen), along with skin irradiation with long-
wave ultraviolet radiation (PUVA) Psoralen Ultra-
Violet A and photodynamic therapy (PDT), has
been successfully used in severe forms of AA [1].

Alopecia may be a manifestation of immunologi-
cal diseases, namely autoimmune polyendocrinopa-
thy candidiasis-ectodermal dystophia (APECED),
known as autoimmune polyendocrine syndrome
type 1 (APS-1), which is a rare monogenic auto-
somal recessive disease. It is caused by mutations
in the autoimmune regulatory (AIRE) gene,
which is located on chromosome 21q22.3.
AIRE isinvolved in the regulation of thymus T-cell
tolerance to self-antigens and the removal of au-
toreactive cells. Impaired AIRE function leads to
the production of many anticytokine and organ-
specific antibodies and causes a severe autoim-
mune disease that affects several endocrine organs
and other tissues. The diagnostic criteria
for APECED include at least two pathological
conditions (diagnostic dyad): chronic mucocuta-
neous candidiasis (CMC); hypoparathyroidism
or Addison’s disease (adrenal cortex insufliciency).
Other endocrine or non-endocrine manifestations
of APECED may include thyroid disease (autoim-
mune thyroiditis, Grave’s disease), gastrointesti-
nal manifestations (chronic active hepatitis, mal-
absorption, asplenia, juvenile pernicious anemia),
dermatological diseases (alopecia, vitiligo), prima-
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ry hypogonadism, kidney disease. Bowel dysfunc-
tion has been attributed to bacterial overgrowth,
pancreatic insufficiency, lymphectasia, candida
infection, and cholecystokinin deficiency. In rare
cases, humoral immunodeficiency may occur [2,7].

According to the literature, hypoparathyroidism
can appear before the age of 10 years, and ad-
renal insufficiency can appear before the age
of 15 years. A correlation was also found with hy-
poparathyroidism and AA [2,4].

Since the role of AT as a manifestation of AA
in the picture of the APECED syndrome has
not yet been studied enough. The analysis of this
clinical case may be useful for further study of
the etiology and pathogenesis of AT, the patterns
of manifestation of the APECED syndrome, as well
as the development of effective methods for their
correction [10].

Purpose of the study — to conduct own cli-
nical observation of a child with total alopecia
to increase the awareness of doctors about this pa-
thology in children.

Clinical case

An 11-year-old patient was admitted to the
children’s department of the hospital in Kyiv with
complaints of lack of hair growth of the scalp,
eyebrows and eyelashes, periodic increase in blood
pressure, periodic nosebleeds, overweight.

From the anamnesis it is known that the boy
is from the 1st physiological pregnancy, the 1st birth.
He was born at 42 weeks pregnancies; childbirth
was rapid; at birth he had a slight asphyxia.
He was breastfed for up to 6 months; he was vacci-
nated according to schedule. From mother’s words,
the child began to lose hair on his head from
9 months of age. At the age of 12 months all of
his hair fell out from the scalp. His eyebrows and
eyelashes fell out when he was 2 years old. At the
age of 2, he was diagnosed with atopic dermatitis
and insect allergy. At the age of 3 he was diagnosed
with total alopecia. In anticipation of childhood,
frequent severe acute respiratory syndrome
(SARS) with obstructive laryngitis were observed.
The patient lived in the village for 2 years
of the Zhytomyr region with his grandmother.
After 2 years he lived in Kyiv, where at the age
of 9 his condition improved significantly: his
eyebrows appeared. After visiting the village
in summer, the eyebrows disappeared again.

From the family history it is known that the
child’s mother was born in the Zhytomyr region,
Ovruch district — one of the most affected
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by the Chernobyl accident. She lived there until
she was 15 years old. Mother’s brother suffers from
psoriasis. The mother’s uncle died of pneumonia
at the age of 5.

The father of the child often suffered from
infectious diseases in childhood. At the age
of 7 he was diagnosed with nested alopecia, for
which he received treatment for 5 years. After it
he fully recovered. Exacerbations of the disease
were not observed. He connects the appearance
of alopecia with the disaster at the Chernobyl
nuclear power plant.

According to the results of an immunological
research conducted in a child at the age of three,
an increase in the number of free T-lymphocytes,
CD16+-lymphocytes  (killers), a  decrease
in IgA titers was revealed.

After that, the patient was not examined and
treated, the parents re-applied for advice when
the child was 11 years old.

AT, atopic dermatitis, changes in the
immunological status in history, cases of early
death among family members, as well as the
history of nested alopecia in the father gave us a
reason to suspect a genetic disease in the patient.
This includes the APECED syndrome with
a mutation in the AIRE gene, the ectodermal
manifestations of which can be the enamel
hypoplasia of permanent teeth, nail dystrophy,
tympanic membrane calcification, and
dermatological disorders (AA and vitiligo) [4].
Asis known from the family history, early mortality
was observed among the patient’s family members,
which is typical for APECED [8]. This may also
indicate the possible inheritance of this syndrome
in an autosomal recessive manner.

Thus, we carried out a complete clinical
and laboratory examination of the patient and a
multidisciplinary examination by such specialists:
dermatologist,  trichologist,  endocrinologist,
neuropathologist, gastroenterologist, nutritionist,
pediatrician, immunologist and geneticist.

At the time of examination, the patient’s height
was 160 cm; weight was 68 kg; waist circumference
was 91.5 cm; hip circumference was 100 cm;
Body mass index (BMI) was 26.56. His blood
pressure was 132/87; pulse was 65 beats/min.

The results of the tests showed that no
changes were detected in the general blood test.
The screening for hepatitis was negative.
A significant number of results were within the
normal range: total protein (71 g/1), total bilirubin
(9.5 pmol/l), Alanine Aminotransferase (ALT)
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Table 1
The results of aimmunological examination (27th of May, 2021)
Immunoglobulins Serum immunoglobulins, g/l Reference values*, g/I
IgG 155 (7.3-13.5)
IgA 2.4 (0.9-2.6)
IgM 1.35 (0.6-1.6)
Note: *reference values for ages 10— 11
Table 2

The results of a comprehensive immunological examination (27th of May, 2021)

Cell population Percent |Reference values* (%)| Quantity, pl Reference values*, ul
Leukocytes - - 7203 (4700-8000)
Granulocytes 64.8 45-72 4670 -
Monocytes 4.9 2-9.5 351 —
Lymphocytes 30.3 (35-55) 2183 (1100-5900)
T-lymphocytes (CD3*) 63.7 (60-76) 1391 (1200-2600)
Active HLA-DR* 10.1 (<15) 140 —
CD3* CD56* 0.7 (<12) 10 -
CD4+ CD8* 1.6 (<5) 22 -
CD4- CD8- 7.4 (<H) 103 —
T-helpers (CD3* CD4+) 33.9 (31-47) 739 (650—-1500)
Active (HLA-DR*) 12.9 (3-13) 95 (40-120)
CD56* 0.2 (<5) 2 —
T-cytotoxic (CD3* CD8*) 29.2 (18-35) 638 (370-1100)
Activated (HLA-DR") 19.9 (6-29) 127 (40-270)
CD56* 2.3 (<20) 15 -
Th/Tc ratio 1.2 (1.0-2.5) - -
B-lymphocytes CD19+ 16.1 (13-27) 351 (270-860)
B1A (CD5") Lymphocytes 38.8 (<20) 136 —

NE 'g{ggﬁ)ocytes (CD3- 19.7 (4=17) 429 (100-480)
HLA DR+ 21.3 (<25) 92 -
B-memory cells

CD19+ CD27+ 29.9 (13.3-47.9) - —
CD19* CD27+ IgD* 18.4 (4.6-18.2) — —
CD19* CD27+ IgD- 1.5 (8.7-25.6) — —
Timic migrants

CD45RATCD31+ CD4+ 32.7 (39-89) 241 (175-904)
af/yd TCR

CD3ap 92.9 (83-97) - -
CD3ys 7.1 (2-15) - -

Note: *reference values for ages 6-12.

(21 U/,

aspartate aminotransferase (AST)

Deficiency of 25 hydroxyvitamin D (69 nmol /1),

(33 U/l), Gamma Glutamyl TransPeptidase
(GGTP) (13 U/l), urea (3.6 mmol/l), crea-
tinine (55 umol/l), cholesterol (3.94 mmol/1),
serum cortisol (8.6 pg/dl), dihydrotestosterone
(111 pg/ml), prolactin (2.5 ng/ml), thy-
roid stimulating hormone (TSH) (2.8 puM/ml),
free T4 (0.89 ng /dl), antibodies to thyroperoxidase
(3.3 TU/ml), glycosylated hemoglobin (5.1%),
serum glucose (4.6 mmol/1).

low ferritin level (30.4 ng/l), slightly increased
average blood glucose level (5.6 mmol /1), increased
zinc (312 mg/dl) were found.

Tables 1 and 2 show the results of a compre-
hensive immunological examination.

Immunological data did not allow confirmation
of APECED syndrome in the patient. Therefore,
parents were asked to perform sequencing
of the corresponding AIRE gene locus to identify
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mutations specific to APECED syndrome,
as well as serological testing to detect Candida
antibody titer.

According to the results of an echocardiographic
examination, no pathological changes were found.
There were no heart diseases.

Expert consultations

Trichologist: AT.

Endocrinologist: alimentary-constitutional obe-
sity of the 1st degree, impaired glucose tolerance.
Arterial hypertension. Vitamin D deficiency.

Immunologist: AT, obesity due to excessive
intake of energy resources, arterial hypertension.

Geneticist: AT, 50% genetic risk for siblings
and offspring. Thereisno clinical data for syndromic
pathology and chromosomal diseases.

Dermatologist: AT, to clarify the diagnosis and
treatment tactics, a punch biopsy of the scalp
is recommended.

Thus, alopecia in our patient appeared early, it
had a chronic course. The patient never received
any treatment. At the moment, he needs an ex-
pensive additional examination: sequencing of the
corresponding locus of the AIRE gene to identify
mutations specific to the APECED syndrome, as
well as a serological study to detect the titer of an-
tibodies to Candida and punch biopsy of the scalp.
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