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Abstract: the article describes a clinical case of a hypothalamic syndrome associated with a con-
genital disease - Klinefelter syndrome in a 21-year-old patient. Dysmetabolic complications were stu-
died against the background of endocrine and genetic pathologies. Klinefelter syndrome was diagnosed
in the patient at the age of 10, mosaic variant of karyotype 47XXY/46XY was detected. Against the
background of a rare genetic pathology, signs of a hypothalamic puberty syndrome began to appear at
the age of 15: acne, pink stretch marks on the lateral areas of the abdomen and breasts, gynecomastia,
and excess weight. General clinical laboratory studies, carbohydrate metabolism indicators, sexual
and thyroid hormones did not differ from reference values. The cortisol level in the blood was 23.4 mcg/
dL, slightly exceeding the upper limit of the reference values (4.30-22.4 mcg/dL), indicating a state of
mild hypercorticism. Manifestations of dysmetabolic cardiomyopathy were noted in the cardiovascular
system, complicated by stable stage Il arterial hypertension. The peculiarity of the clinical case is the
combination of endocrine pathology with genetic pathology, which determines the specific appearance
of the patient, and the presence of dysmetabolic complications without disturbances of carbohydrate
metabolism in stage Il obesity. The acceleration of puberty, which often occurs with the hypothalamic
syndrome, did not occur due to the concomitant hypoandrogenic effect of Klinefelter syndrome. In the
presence of hypothalamic syndrome in the patient, the late development of secondary sexual characte-
ristics was noted, which is more characteristic of Klinefelter syndrome, but normal mental activity was
preserved, which is rarely observed with the mosaic form of this genetic pathology. Another clinical
feature is the absence of typical manifestations of hypogonadism in the post-pubertal period, which is
confirmed by a normal level of male and female sex hormones in the blood, which is atypical. Due to
the peculiarity of this clinical case, the patient's fertility can be preserved. In addition to the existing
dysmetabolic complications in the patient and metabolic syndrome, there is a high risk of developing
type 2 diabetes, atherosclerosis, osteoporosis, and breast cancer, because Klinefelter syndrome and
hypothalamic syndrome complicate each other. Therefore, it is important to study the issue of the com-
bination of these two pathologies, possible consequences, and ways to overcome them to improve the
patient's clinical prognosis and quality of life.
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Introduction

The combination of the hypothalamic syndrome
(HS) with Klinefelter syndrome (KS) is a rare
variant, with a complicated clinical picture. KS is a
genetic disorder characterized by the presence of an
extra X chromosome in the male karyotype and is
the most common cause of primary hypogonadism
with a prevalence of approximately 1-2.5 per 1000
men (Matsumoto and Anawalt, 2020). HS ranks
third among all endocrine disorders, with only
diabetes and thyroid gland pathology surpassing
it (Sorokman et al., 2019). The neuroendocrine
form of hypothalamic syndrome is a symptom
complex that arises from hypothalamic damage
and is one of the most common metabolic and
endocrine disorders among adolescents, with a
prevalence of 45.5 per 100,000 individuals (Wen
et al., 2021). For both syndromes (KS, HS),
there is a certain periodicity of the appearance of
clinical signs, which applies to the pubertal and
post-pubertal periods, respectively. In the pubertal
period, KS is characterized by hypogonadism,
while in adulthood, there is hypergonadotropism
with varying degrees of androgen deficiency due
to the lack of feedback inhibition from the gonads
to the intact pituitary and excessive production of
luteinizing hormone (LH), and follicle-stimulating
hormone (FSH) (Sorokman et al., 2019).

Aim

The purpose of this clinical case report is
to analyze the metabolic manifestations of the
hypothalamic syndrome in association with
Klinefelter syndrome. It is important to investigate
the mutual complication of clinical symptoms in
the patient, analyze the possible consequences
of metabolic manifestations, and explore ways
to overcome them. The patient's reproductive
function should also be taken into consideration.

Clinical case description

A 2l1-year-old patient was admitted to the
endocrinology department of the hospital for
a routine annual check-up and complaints of
excessive sweating, excessive weight, periodic
increases in blood pressure up to 160/100 mmHg,
and cramps in the calf muscles, changes in mood,
general weakness, and headaches during the
examination. A rapid increase in body weight was
observed since the age of 9. A year later, he was
referred to an endocrinologist for examination. The
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doctor recommended a karyotype investigation,
and as a result, a mosaic variant of Klinefelter
syndrome was detected using cytogenetic testing.
During puberty, a concomitant diagnosis of the
hypothalamic syndrome was made based on
the patient's clinical presentation during routine
examinations. At the time of the examination,
the patient had a body weight of 140 kg, a height
of 185 cm, and a BMI of 40.9 kg/m? which
corresponds to grade III obesity. Blood pressure
was 145/90 mmHg, and heart rate was 72 bpm.
The skin was pale, with acne, and pink stretch
marks in the lateral abdomen and breast areas.
And there was android type fat distribution. True
bilateral gynecomastia and thickened mammary
glands were present. Male pattern hair growth
started late, at the age of 19. According to
cytogenetic testing, there was a mosaic variant of
Klinefelter syndrome (47XXY/46XY karyotype).
General clinical laboratory studies, carbohydrate
metabolism indicators, and sex and thyroid
hormones were in the normal range. The cortisol
level in the blood was 23.4 mcg/dL, slightly
exceeding the upper limit of the reference range
(4.30-22.4 mcg/dL), indicating a state of mild
hypercortisolism. According to instrumental
studies, there were ultrasound signs of diffuse
goiter, echocardiographic signs of fibrosis of
the posterior leaflet of the mitral valve, and
there were also electrocardiographic signs
of vagotonia. Based on the patient's history,
clinical presentation, laboratory and instrumental
investigations, the diagnosis has been established
as Klinefelter syndrome (47XXY/46XY mosaic
variant). Hypothalamic syndrome with the
neuro-endocrine-metabolic form. Bilateral true
gynecomastia. Grade III obesity. Dysmetabolic
cardiomyopathy, stage 2, grade 2 hypertension,
heart failure Stage A. Diffuse non-toxic goiter.
Euthyroidism. Dysmetabolic encephalopathy
of grade I with cerebro-asthenic syndrome. The
patient has undergone correction therapy for
dysmetabolic manifestations with aminoacid
arginine, anticholinesterase, cytoprotective and
membrane-stabilizing drugs. The patient has also
received anticonvulsant and antihypertensive
treatment and correction of magnesium and
vitamin D deficiencies at therapeutic dosages. The
patient received recommendations for following
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a low-carbohydrate diet, engaging in optimal
active physical activities with controlled cardio
exercise, and annual monitoring of hormonal
indicators of sexual function and thyroid, pituitary
hormones. The patient was provided with
recommendations for regular visits to the family
doctor and endocrinologist, and consultation with
an andrologist when planning to conceive a child.
The combination of Klinefelter syndrome with the
hypothalamic syndrome is a mutually aggravating
factor because they increase the likelihood of
dysmetabolic complications such as insulin
resistance, type II diabetes, and osteoporosis.
It is also necessary to consider the presence of
initial stages of dysmetabolic complications,
which, without proper control, can lead to the
progression of these pathologies. It is important to
monitor free and total testosterone, FSH, LH, and
Inhibin B levels in the future for timely diagnosis
and treatment of sexual dysfunction. It is also
important to examine semen analysis parameters
to determine fertility and fecundity prognosis. It
is known that with an increase in the number of
X chromosomes, a number of genes are expressed
in the germ cells of the testes, which can affect
meiotic division and play a role in the etiology
of infertility in men with Klinefelter syndrome.
This is confirmed by an increase in the expression
of the specific protein TEX11 (a protein of germ
cells of the ovary, encoded by genes of the X
chromosome), which is most clearly observed
in spermatogonia and early spermatocytes and
manifests itself by inhibiting cell proliferation
in seminiferous tubules (Sorokman et al., 2019).
In the patient, erectile function and normal
development of the sexual glands and organs are
preserved, and the genetic ability of spermatozoa
to fertilize an egg cell may be present or absent.

Results

The patient was discharged with an improved
condition, and he has been informed about
recommendations for lifestyle modifications,
preventive measures, and annual screenings.

Discussion

The peculiarity of this clinical case is the
combination of hypothalamic syndrome with the
mosaic variant of Klinefelter syndrome. The issue
of screening and early diagnosis of prediabetes,
diabetes, and other endocrine pathologies in
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this patient remains relevant. The elevation of
circulating insulin levels and the development
of insulin resistance with the hypothalamic
syndrome is possible in the future. If we consider
the pathomechanism of metabolic disorders
in HS, it is necessary to note an increase in the
level of leptin, which resembles leptin resistance.
Leptin levels, combined with dysfunction of the
autonomic nervous system and insulin resistance,
lead to metabolic disorders and metabolic
syndrome in the future (Miiller et al., 2022). In
addition to obesity, the hypothalamic syndrome
also includes arterial hypertension, and these two
conditions are risk factors for atherosclerosis
(Ziegler et al., 2019). With Klinefelter syndrome,
there is also an increased risk of developing
type 2 diabetes and metabolic syndrome. So,
according to recent research, individuals with KS
have elevated levels of irisin (a protein produced
in response to physical activity) which leads to
an increased risk of visceral obesity and insulin
resistance regardless of testosterone levels
(Radellini et al., 2022). Irisin is a myokine that
participates in the thermogenesis of adipose
tissue and acts as an insulin-sensitizing hormone.
It is believed that irisin improves glucose and
lipid metabolism in the liver, promotes the
functioning of B-cells in the pancreas, and helps
reduce insulin resistance and the risk of type 2
diabetes (Waseem et al., 2022). However, data
on the correlation between the level of irisin
and metabolic complications are controversial.
Some studies have shown a direct correlation,
while others have shown an inverse relationship
between the level of irisin and visceral obesity,
insulin resistance, and type 2 diabetes (Radellini
et al., 2022). Thus, it can be assumed that with
prolonged elevation of irisin levels, resistance to
irisin may develop, although this issue requires
further investigation.

In the case of hypothalamic syndrome, the
secretion of leptin by adipose tissue increases,
leading to leptin resistance, disruption of the
mechanism of energy saturation, and progression
to obesity. A high level of leptin increases the risk
of developing breast cancer, and the likelihood
of this disease is also increased in patients with
Klinefelter syndrome. Visceral obesity leads
to insulin resistance and, as a result, metabolic
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Fig. 1. Pathogenesis of the interconnection between HS and KS.

syndrome, which includes arterial hypertension,
type 2 diabetes, and dyslipidemia. Patients with
KS have an increased level of irisin, and there
is an increased risk of developing obesity and
insulin resistance regardless of hypogonadism.
The described mechanism of pathophysiological
changes in the body determines a high risk
of developing diabetes in the presence of
hypothalamic ~ syndrome  associated  with
Klinefelter syndrome.

Conclusions

Therefore, the combination of hypothalamic
syndrome with Klinefelter syndrome is a rare,
complicated clinical variant of the condition that
can lead to dysmetabolic complications and an
increased risk of developing related pathologies.
Therefore, a detailed study of the mechanisms
of the interconnection of these pathologies is
necessary, which will allow the development of
new treatment methods, prevent complications, and
conduct screening for type 2 diabetes and breast
cancer. It is necessary to determine the prognosis

for fertility, control, and compensation of possible
reproductive dysfunctions to ensure the patient's
high quality of life and socialization.
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Anomauia: y cmammi onucano KIHIYHUL 8UNAOOK 2INOMANAMIYHO20 CUHOPOMY, ACOYItlOBAHO20
3 8POOdNCEHUM 3aXB0PIOGANHAM - cunopomom Knaiinghenomepa 6 21-piunoco nayicnma. Busyanucs
oucmemaboniuni  ycknaoHenHs Ha ¢oHi endokpunnoi ma 2enemuynoi namonoziu. Cunopom
Knavingpenomepa 6yno odiacnocmosano 6 nayienma y 10-mu piunomy 6iyi, 6uA6leHO Kapiomun
47XXY/46XY, mosaiunuu eapianm. Ha ¢oni naasnocmi piokicnoi eenemuunoi namonoeii 6 15 pokis
nouany Hapocmamu nposeu 2iNOManamiuHo20 CUHOPOMY nybepmamnozo nepiooy: akHe, cmpii
POJHCEeB020 KONbOPY HA NAMEPANbHUX OLIAHKAX JICUBOMA MA MOJNOYHUX 3AN030X, 2iHeKoMacmis,
HAOMUWKOBA 6a2d. 3a2anbHO-KAIHIYHI 1aO0pamMOpHi 00CHIONCEHHSA, NOKAZHUKU 8)21€800H020 00MIHY,
cmamegi U mupeoioHi 2opMoHU He 8IOpi3HANUCA 6I0 pedhepeHmHUX 3HayeHb. Pigenv Kopmuszony 6
Kpogi 23,4 mKe/on, 0ewjo nepesunsysas epxuio mexcy pegpepenmuux suavens (4,30-22,4 mxe/on), wo
8KA3Y€ HA CMAH NOMIpHO20 2inepropmuyusmy. 3 60Ky cepyeo-cyOuHHOI cucmemu 8iOMIYanucs npossu
oucmemaboniunoi kapoiomionamii, sAKa YCKIAOHI08ANACSA CMILKOIO apmepialbHOW 2inepmeH3icio
1l cmynena. Ocobaugicmio KNiHiuHO20 8UNAOKY € NOEOHAHHS eHOOKPUHHOI NAMoNo2ii 3 2eHemuyHoIo,
o 06yMosnoe cneyughiuHuil 308HIUHIN 8UNA0 NAYIEHMA, HAABHICMb OUCMEMAOONIYHUX YCKIA0eHb De3
nopyuieHb 8y2ne600H020 0ominy npu oxcupinui Il cmynento. [Ipuckopenns memnis nybepamy, axe 4acmo
8i00ysacmvbCa npu 2INOMANAMIYHOMY CUHOPOMI, He 8I00Y8an0Cs uepe3 CYNYMHIl 2in0aHOpO2eHHUl
gnaug cynymmuooeo cunopomy Kuatingenomepa (CK). 3a ymogu nasgrnocmi 2inomanamiuno2o cuHopomy
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8 nayieHma 6iOMiuascs Ni3Hill pO36UMOK 8MOPUHHUX CIAMEBUX 03HAK, Wo Oinbu xapakmepho 011 CK,
npu YyboMy 30epedceHd HOPMAiIbHA PO3YMOBA AKMUBHICHb, WO NPU MO3AIUHIN hopMi 0aHOT 2eHemuUYHOT
namonoeii cnocmepieaemucs pioko. Taxoxc KAHIYHOW 0COONUBICIMIO € BIOCYMHICIb MUNOBUX NPOSBIE
2IN020HAOU3MY 8 NOCMNYOEPMAMHOMY Nepiodi, Wo NiOMEEPOHICYEMbCI HOPMATbHUM PIBHEM YON0BIHUX
Ma HCIHOUUX CIAMesUx 20pMOHIB Y KPOBI, o He XapakmepHo 3a3suyail oA cunopomy Knavingenomepa.
Bpaxosyrouu ocobnusicmv 0anoco KIIHIYHO20 6UNAOKY, Modice Oymu 30epedceHa epmuibHiCmb
nayienma. OKpiM HAAGHUX OUCMemAaOONIYHUX VYCKAAOHEHb ) X80PO20 mMa MemaboniuHo20 CUHOPOMY,
8IOMINAEMbCA GUCOKULL PUSUK PO3BUMKY YYKPOB02O diabenty 2 Muny, amepockieposy, 0Cmeonoposy,
PAaKy MOJIOYHUX 347103 - Uepe3 3acMHe 00msadiceHHs 080X cunopomis. Came momy 6axCIUBUM € BUBUEHHS]
NUMAHHS WOO00 NOEOHAHHS YUX 080X NAMOJIO2IU, MONCIUBUX HACAIOKIE Ma WX IX noOoNanHs, uob
NOKpawumuy KAiHIiYHi NPOCHO3U Ma AKICMb ICUMM NAYIEHMA.

KarwuoBi cioBa: [eHeTnuHmii CHHApPOM, TiHEKOMACTis, META0ONMIYHMNA CHUHAPOM, OXHPIHHS,
I[yKpOBHUH J11a0€T.
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