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Abstract: primary hypergonadotropic hypogonadism is an uncommon endocrine disorder resulting from primary
testicular failure with preserved hypothalamic-pituitary regulation and requiring lifelong testosterone replacement
therapy. In adult patients, this condition is frequently complicated by severe metabolic and cardiovascular disorders,
particularly morbid obesity, arterial hypertension, and insulin resistance. The coexistence of these conditions
significantly complicates both diagnostic evaluation and long-term therapeutic decision-making, especially when
standard hormone replacement strategies fail to achieve stable biochemical and clinical control. To demonstrate the
clinical significance of identifying and treating comorbid obstructive sleep apnea (OSA) syndrome as a prerequisite
for effective testosterone replacement therapy and blood pressure control in a patient with hypergonadotropic
hypogonadism and severe cardiometabolic comorbidities. A detailed clinical, laboratory, instrumental and follow-
up assessment of a male patient with long-standing hypergonadotropic hypogonadism was performed, including
endocrine, cardiological, and somnological evaluation. Therapeutic interventions and their outcomes were analyzed
withinamultidisciplinary management framework. Wereport the case ofa 40-year-old male with a childhood diagnosis
of primary hypergonadotropic hypogonadism who had been receiving long-term testosterone undecanoate therapy.
Over time, the patient developed progressive morbid obesity (body mass index exceeding 50 kg/m?*) accompanied
by metabolic disturbances, which prevented sustained normalization of serum testosterone levels despite ongoing
treatment. He presented with recurrent severe headaches, dizziness, transient visual impairment, tremor, and two
episodes of short-term loss of consciousness. Clinical examination revealed persistent arterial hypertension with
blood pressure values reaching 170/105 mmHg, corresponding to grade IT hypertension and very high cardiovascular
risk. Conventional antihypertensive therapy failed to achieve adequate blood pressure control. Extended diagnostic
evaluation identified previously undiagnosed OSA, recognized as an independent contributor to hypertension and a
relative contraindication to intensification of testosterone therapy. Initiation of continuous positive airway pressure
(CPAP) therapy resulted in marked clinical improvement and enabled safe reassessment of testosterone replacement.
Subsequent reduction of testosterone undecanoate injection intervals combined with adjunctive aromatase inhibitor
therapy led to stable normalization of serum testosterone concentrations. This hormonal correction was associated
with sustained blood pressure control below 130/85 mmHg without escalation of antihypertensive treatment and
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complete resolution of neurological symptoms. The achieved clinical stability persisted throughout follow-up. This
clinical case highlights the complex and often underestimated interplay between hypergonadotropic hypogonadism,
morbid obesity, OSA and arterial hypertension. It underscores the importance of a stepwise, pathophysiology-
driven diagnostic approach, in which recognition and treatment of sleep-disordered breathing represent a critical
prerequisite for the safe and effective optimization of testosterone replacement therapy. The case further emphasizes
the necessity of a coordinated multidisciplinary strategy involving family physicians, endocrinologists, cardiologists,
somnologists and andrologists to achieve sustainable clinical outcomes in patients with combined endocrine and

cardiovascular comorbidities.
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Introduction

Hypergonadotropic hypogonadism (HH) is a
pathological condition characterized by impaired
gonadal function in the presence of preserved
activity of the hypothalamic-pituitary axis; in
primary male hypogonadism, testicular dysfunction
leads to insufficient testosterone production and
compensatory pituitary hyperstimulation, while
clinical manifestations include infertility, delayed or
impaired sexual development, decreased libido, and
other systemic symptoms [1, 2]. Reduced testosterone
levels are closely associated with obesity, which is
frequently observed in patients with HH; in men with
a body mass index exceeding 35-40 kg/m?, total and
free testosterone levels are reduced by more than 50%
compared with lean individuals, and testosterone
deficiency itself is associated with decreased libido,
sexual dysfunction, fatigue, reduced physical strength,
depressive symptoms, and cognitive impairment,
despite the relative rarity of this condition and
the insufficient investigation of its metabolic and
cardiovascular consequences [3, 4]. Accumulating
evidence suggests that testosterone replacement
therapy, including testosterone undecanoate, may
contribute to improved blood pressure control
in patients with HH and arterial hypertension,
and that long-term testosterone therapy improves
hemodynamic parameters, likely through enhanced
vascular elasticity, reduced insulin resistance,
attenuation of visceral adiposity, and suppression
of systemic inflammation - key mechanisms in the
pathogenesis of arterial hypertension [5, 6, 7].

Aim

To demonstrate the importance of a stepwise,
multidisciplinary approach to restoring blood
pressure control in a patient with hypergonadotropic
hypogonadism by  optimizing  testosterone
replacement therapy following the diagnosis and
treatment of OSA through a clinical case.

Materials and methods

A detailed clinical case analysis was performed,
including longitudinal assessment of hormonal, me-
tabolic, cardiovascular, and instrumental parameters
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in a patient with hypergonadotropic hypogonadism,
arterial hypertension, obesity, and OSA during
staged therapeutic interventions. Overnight cardio-
respiratory monitoring confirmed OSA.

Case Presentation

A 40-year-old man from Ukraine who had been
diagnosed in childhood with hypergonadotropic
hypogonadism sought care from his family physician
because of recurring headaches. These headaches were
accompanied by dizziness, disturbances of the visual
fields, memory difficulties and tremor of the left hand
with sensory complaints. The neurological symptoms
were most noticeable when the headache reached its
maximum intensity. Over the previous month the
patient had also experienced two brief episodes of loss
of consciousness. He reported no history of smoking,
alcohol use or illicit drug consumption. During the
two months leading up to the consultation headache
episodes occurred as often as four times per week and
the patient subjectively linked their onset to abrupt
weather changes during the summer period. For
several years he had been on continuous testosterone
replacement therapy administered as intramuscular
testosterone undecanoate (1000 mg/4 mL). The treat-
ment regimen began with two injections given one
month apart followed by maintenance injections
every 12 weeks. Klinefelter syndrome had previously
been ruled out as a potential cause of his condition.
The most recent hormonal assessment was performed
in June 2025 (Table 1), approximately six weeks
before presentation and coincided with his scheduled
testosterone injection. At the start of testosterone
therapy in 2020 the patient’s body weight was 152 kg
with a total testosterone level of 4.86 nmol/L and
a leptin concentration of 13.69 ng/mL. Routine
instrumental evaluations were carried out in line with
andrological guidelines including a scrotal ultrasound
performed in July 2025 (Figure 1). Ultrasonography
demonstrated markedly reduced testicular volumes
while intratesticular blood flow remained preserved.
Both testes showed a heterogeneous echotexture
caused by numerous small hyperechoic foci
consistent with testicular microlithiasis. No focal
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Table 1. Laboratory parameters of the patient

in June 2025
Diagnostic Caption Result ReFIerence
ange

Luteinizing hormone (mlU/mL) 10.8 0.8-7.6
Thyroid-stimulating hormone )
(ulU/mL) 0.81 0.4-4.0
Follicle-stimulating hormone
(mlU/mL) 25.0 0.7-11.1
Prolactin (plU/mL]) 8.10 1.9-25.0
Estradiol (pg/mL) 20 7.63-56.0
Leptin (ng/mL)} 16.46 2.05-5.63
Total testosterone (nmol/L) 13.86 15-50

ISSN 2786-6661

lesions, hydrocele or varicocele were detected. Color
Doppler assessment revealed no venous reflux during
the Valsalva maneuver.

At the time of presentation in August 2025 the
patient was found to have persistently elevated
blood pressure measuring 160/100 mmHg. Heart
rate was 80 beats per minute and peripheral oxygen
saturation remained within normal limits. His body
weight had increased to 181 kg at a height of 187 cm
corresponding to a BMI of 51.8 kg/m? During
the visit he received a single oral dose of captopril
25mg in combination with hydrochlorothiazide
12.5 mg which led to a decrease in blood pressure
to 130/80 mmHg by the end of the consultation. The

Figure 1: Scrotal ultrasound demonstrating bilateral testicular hypoplasia and testicular microlithiasis.
A. Right testis showing markedly reduced volume with heterogeneous echotexture due to multiple
punctate hyperechoic foci consistent with testicular microlithiasis and preserved intratesticular blood flow.
B. Left testis demonstrating similar findings, including reduced volume, heterogeneous echotexture with

punctate hyperechoic foci and preserved vascularity.

Emmmmmmmmm— 64  UKRAINIAN SCIENTIFIC MEDICAL YOUTH JOURNAL @ 1 (160)/2026 Creative Commons «Attribution» 4.0


https://creativecommons.org/licenses/by/4.0/

elSSN 2786-667X

involuntary movements of the hand noted previously
resolved following blood pressure normalization. To
rule out secondary neurological causes including
focal epilepsy or intracranial tumors the patient was
referred for inpatient neurological assessment. In
September 2025 he was admitted to the neurology
department. MRI of the brain and spinal cord was
planned but technical constraints related to excessive
body weight allowed imaging of the brain and
cervical spine only (Figure 2). MRI findings included
multiple small areas of altered signal intensity within
the cerebral white matter consistent with cerebral
microangiopathy (Fazekas grade I-II). No signs of
intracranial neoplasms, acute ischemic changes,
hemorrhage or demyelinating disease were identified
and the McDonald 2024 criteria for multiple sclerosis
were not fulfilled [8].

Given repeated blood pressure elevations up
to 170/105 mmHg a cardiology consultation was
obtained. Comprehensive laboratory testing was
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performed including lipid profile, glucose, glycated
hemoglobin, testosterone, adrenocorticotropic hor-
mone and vitamin D levels (Table 2). Based on the
overall findings the patient was diagnosed with
grade II arterial hypertension, stage 2, associated
with a very high cardiovascular risk. Overnight
cardiorespiratory monitoring confirmed OSA with a
clinically significant frequency of respiratory events
(apnea-hypopnea index (AHI) >15 events/hour),
corresponding to at least moderate OSA. Intermittent
oxygen desaturations were recorded, with nadir
oxygen saturation below 90%, consistent with
clinically relevant nocturnal hypoxemia. Vitamin D
deficiency was also identified.

After hospital discharge the family physician
formulated a comprehensive and stepwise mana-
gement plan. The diagnostic and therapeutic
approach began with consultation by a somnologist
and assessment for continuous positive airway
pressure (CPAP) therapy since untreated OSA is

Figure 2: Brain magnetic resonance imaging demonstrating cerebral white matter changes of vascular origin.
Sagittal (A, B), frontal (C), and axial (D) MRI sequences show multiple small hyperintense foci within the
cerebral white matter (red circles), consistent with chronic microangiopathic changes (Fazekas grade I-1I) [8].
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Table 2: Laboratory parameters during
hospitalization in September 2025

Diagnostic Caption Result Rer‘terence
ange
Total cholesterol (mmol/L) 4.5 <5.0
Low-density lipoprotein
cholesterol (mmol/L) 28 <3.0
High-density lipoprotein 10 510
cholesterol (mmol/L) ' '
Triglycerides (mmol/L) 1.6 <1.7
Atherogenic index 3.5 2-3
Glucose (mmol/L) 6.1 4.0-5.5
Adrenocorticotropic hormone 295 6-58
(pg/mL)
Total testosterone (nmol/L) 13.3 15-50
Total vitamin D (ng/mL) 18.66 30-70

considered a relative contraindication to testo-
sterone replacement therapy according to clinical
guidelines, due to the potential risk of worsening
respiratory events and erythrocytosis. Correction of
this sleep-related breathing disorder was therefore
prioritized as an essential prerequisite before
addressing testosterone deficiency which in turn
was necessary for effective blood pressure control.
Antihypertensive treatment was initiated with
azilsartan medoxomil 40 mg and felodipine 2.5 mg
administered once daily along with vitamin D3
supplementation at a dose of 5600 IU per day for
three months. The patient was referred for further
evaluation by a somnologist and an andrologist.
Management of OSA remained the primary focus.
CPAP therapy was delivered using an auto-adjusting
device with pressure range applied in moderate-to-
severe OSA (approximately 8-14 cm H,O). Clinical
follow-up indicated satisfactory adherence (>4
hours per night on most nights).

Following improvement in sleep quality and
stabilization of respiratory parameters reassessment
of testosterone replacement therapy was undertaken.
Because testosterone levels remained subtherapeutic
with the prior dosing schedule the injection interval
for testosterone undecanoate was shortened to nine
weeks. Inaddition anastrozole 0.5 mg twice weekly was
introduced. Over the subsequent three months total
testosterone concentrations increased to 17 nmol/L
and blood pressure stabilized below 130/85 mmHg
without the need for further adjustments to
antihypertensive treatment. Headaches and tremor
resolved completely and no recurrence of symptoms
was reported through January 2026. During a four-
month follow-up period after initiation of CPAP
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therapy and adjustment of testosterone replacement,
clinical and hemodynamic parameters remained
stable.

Discussion

This case illustrates the complex interplay between
hypergonadotropic hypogonadism, morbid obesity,
arterial hypertension, and OSA. Longstanding
primary hypogonadism combined with progressive
obesity likely contributed to persistent testosterone
deficiency despite ongoing replacement therapy.
Obesity exacerbates hypogonadism through inc-
reased aromatization of androgens, elevated leptin
levels, and insulin resistance, further suppressing
endogenous testosterone production [3, 4]. The
sequence in which interventions were applied
in this case was not arbitrary: it was dictated by
the pathophysiology of the conditions and their
reciprocal interactions.

First, consultation with a somnologist and
addressing the potential need for CPAP therapy
was essential. Untreated OSA is not only an
independent risk factor for hypertension and
cardiovascular morbidity, but also represents a
relative contraindication to testosterone replacement
therapy (TRT) according to clinical guidelines, due to
potential worsening of respiratory events and adverse
cardiovascular effects if initiated in the setting of
unaddressed sleep-disordered breathing [9]. Without
proper management of OSA, initiating testosterone
undecanoate could have exacerbated hypoxia,
increased hematocrit, and worsened hypertension,
undermining both hormonal and cardiovascular
outcomes. The absence of ambulatory blood pressure
monitoring represents a limitation of this case report
and does not allow objective evaluation of nocturnal
blood pressure patterns. Although erythrocytosis is a
recognized complication of testosterone replacement
therapy, hematocrit levels were monitored during
follow-up and remained within the reference range
throughout treatment optimization. No laboratory
evidence of polycythemia was observed in this
patient.

Indeed, OSA contributes to a cycle of hormonal
dysregulation by disrupting sleep architecture,
increasing sympathetic activity, and promoting
intermittent hypoxia — all of which impair hypo-
thalamic-pituitary-gonadal axis function and may
worsen hypogonadism [9]. This physiological
interplay is supported by observational evidence
linking OSA severity with reduced testosterone levels
in men with obesity. For example, clinical studies have
shown that individuals with OSA and obesity often
have significantly lower serum testosterone, and that
the coexistence of these conditions correlates with
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more profound endocrine dysfunction compared to
obesity alone [10].

Cases in the literature where this sequence was
not observed often report suboptimal or adverse
outcomes. Patients initiated on TRT without prior
sleep apnea assessment have exhibited exacerbated
hypertension, polycythemia, or worsening respiratory
function, underscoring the danger of overlooking OSA
in the diagnostic workup [9]. These reports reinforce
the necessity of screening for and managing sleep-
disordered breathing before hormonal interventions
in patients with complex metabolic profiles.

Testosterone deficiency has been linked to
endothelial dysfunction, increased arterial stiffness,
and heightened sympathetic nervous system
activity, all of which contribute to the development
and persistence of arterial hypertension [1, 2, 11].
OSA represents an independent risk factor for
hypertension and a relative contraindication to
testosterone therapy when untreated, underscoring
the importance of timely diagnosis and
management [4, 12]. Only after initiation of CPAP
therapy, optimization of testosterone dosing, and
stabilization of antihypertensive treatment were target
hormonal and blood pressure values achieved. These
findings are consistent with previously published
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clinical evidence supporting a multidisciplinary
approach to managing complex endocrine and
cardiovascular comorbidities [5, 6]. Although
improvement in serum testosterone levels coincided
with stabilization of blood pressure, it is likely that
adequate control of obstructive sleep apnea played
a central pathophysiological role in restoring blood
pressure regulation. Hormonal optimization may
have contributed additionally through metabolic
and vascular mechanisms; however, a direct causal
relationship cannot be definitively established in a
single-case observation.

Conclusions

This case underscores that the timely diagnosis and
treatment of OSA is not a peripheral consideration
buta central component of the therapeutic algorithm
in patients with overlapping endocrine and
cardiovascular pathologies. Only after stabilizing
respiratory function with CPAP can clinicians safely
pursue testosterone replacement - facilitating not
only normalization of hormonal levels but also more
effective control of blood pressure and reduction of
long-term cardiovascular risk. Such a sequence aligns
with emerging evidence advocating a personalized,
stepwise strategy that addresses the most impactful
and potentially modifiable risk factors first.
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BiaHOBNEHHS KOHTPONIO apTepiasibHOr0 TUCKY
LUISIXOM J1iIKyBaHHSl 0OCTPYKTUBHOIO anHoe CHY

\ Ta ONTUMi3auil Tepanil TECTOCTEPOHOM Yy NaLLiEHTA
3 rineproHagoTpPoONHMUM rinoroHagu3MoMm
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AxoTauis. IlepBMHHMIL TileproHagOTPONHNI TiIIOTOHAN3M € PiIKICHUM eHJOKPMHHMM 3aXBOPIOBAHHSAM, IO Xa-
PaKTepU3yeTbCs IEPBMHHOK HENOCTATHICTIO PYHKIIT sIe40K 3a 30epexKeHol akTMBHOCTI rimoranamo-rinodizapHol
oci Ta moTpebye [oBiuHOI 3amicHOI Teparii TectocTepoHOM. HesBarkarounm Ha BifHOCHO HU3bKY IOIIMPEHICTD, Lie
3aXBOPIOBAHHS YaCTO MOENHYETHCSA 3 TSHKKUMM METAOOMIYHVMY Ta CEpLIeBO-CYAMHHUMM KOMOPOIHMMM CTaHa-
MIf, 30KpeMa MOPOIfHVM OXMPIHHAM, apTepianbHOI0 rilepTeHsielo, iHCYIiHOPEe3UCTEHTHICTIO Ta OPYLIEHHAMY
IVIXaHHA IIiJ] 9ac CHY, [0 3HAYHO YCK/IAJHIOE K/IiHiYHE BeJeHHA TaKMX IALli€HTIB 1 BUMarae iHinBifyanisoBaHOro
MYIbTUAVCUUIUIIHAPHOTO mifxony. Y wiit po6oTi npencTaBieHo KIiHiYHMIT BUafoK 40-pidHOro IanjieHTa 3 fu-
TAYMM aHAMHE3OM TilleprOHaJOTPOIIHOIO TilTOTOHAM3MY, AKIIT IPOTATOM KiJIbKOX POKiB OTPMMYBaB 3aMiCHY Te-
pAIlil0 TECTOCTEPOHY YHIEKaHOATOM, OHAK Ha T/I mporpecywdoro mopbigHoro oxupinnsa (IMT > 50 kr/m?) Ta
CYNYTHIX MeTabO/IiYHMX IOPYIIEeHDb He BJABANOCA JOCATTU CTilikol HopMaisanil piBHA TectocTepoHy. IlanieHT
3BEpHYBCS [0 MeAVMYHY JOIIOMOTY 3i CKapraMmy Ha pelLjBHi iHTeHCUBHI TONOBHI 60T, emi3ofy 3anaMOpOYeHH,
TPaH3UTOPHI MOPYILIEHHS 30y, TPEMOP Ta [iBa eIi30ay KOPOTKOYacHoi BTpaTu cBifomocTi. Ilix yac o6cTexxkeHH
Oy/10 BMAB/IEHO CTiliKe MiBUIIEHHS apTepianbHOrO THCKY o 170/105 MM pT. CT., L0 BifIOBifano apTepianbHii
rineprensii Il cTynensa 3 gye BUCOKUM cepLieBO-CyIMHHMM pusukoM. Hespakarouy Ha IpOBeNEeHHA aHTUTiNeEp-
TEH3VBHOI Tepallii, aZleKBaTHOI0 KOHTPOJII0 apTePia/IbHOTO TUCKY He BJJaBaloCA IOCATTH ;O MOMEHTY KOPEKIIii eH-
TOKPMHHUX IOPYLIeHb Ta HOPYLIeHb CHY. Y mpolieci 06cTeXKeHH: 6Y/I0 [iarHOCTOBAHO CMHPOM OOCTPYKTUBHOTO
allHOe CHY, SIKUJI € He3aleXXHUM (PaKTOpOM pUSHKY apTepia/ibHOI rimepTeHsii Ta BITHOCHMM IPOTUIIOKA3aHHIM
Io onTyMisanii 3amicHoi Tepamnii TecTrocTepoHOM. BusB/IeHH Ta TiKyBaHHA 0OCTPYKTUBHOIO allHOE CHY i3 3acTO-
cyBanHsaM CPAP-tepamii cTano K/I0YOBMM €TAaloM BefeHHs Malli€HTa, OCKIIbKYU JO3BOMMIO Oe3IeYHO Ieperis-
HYTU PEXUM BBEJEHHs TeCTOCTEPOHY YHJEKAHOATy Ta MOCATTU LiIbOBUX KOHIIEHTPALill TOPMOHY B CMPOBATIi
KpoBi. ITic/st Kopekuii fUXanbHUX IOPYLIEHD Iif] Yac CHY, 3MEHIIEeHHs iHTepBasIiB MDK iH €KLiAMM TECTOCTEPOHY
Ta JOJATKOBOI Tepailii iHribitopoM apomarasu 6yno 3adikcoBaHO HOpMali3alilo piBHS TeCTOCTEPOHY, cTabiniza-
1jio apTepiaIbHOro TUCKY HDKYe 130/85 MM PT. CT. 6e3 moTpebu B ecKanallii aHTUTiepTeH3MBHOI Tepallil, a TAKOX
HOBHE 3HVKHEHHA HeBPOJIOTiYHOI CUMITOMATUKN. JOCATHYTUII KTiHIYHNIT edeKT 30epiraBcs MpOTATOM IOfia/Ib-
IIOTO CIIOCTepeXKeHHs1. IIpefcTaBeHnit KIiHIYHMII BUIIAZOK HEMOHCTPYE CKIaAHY MaTodi3ionoriyHy B3aeMOLil0
MDX rilleproHaloTpOIHUM TillOrOHA/IYI3MOM, MOPOiTHUM O>KUPiHHAM, CHHEPOMOM O0OCTPYKTMBHOIO allHOE CHY Ta
apTepia/bHOIO rinepTeHsier. BiH mifKpecnoe NpMHIUIIOBY BaXK/IMBICTh IOETAIIHOI JiarHOCTMKM Ta JIiIKyBaHHs,
Ipy AKiil yCYHeHHsA NOPYIIeHb OMXaHHA IiJ 4ac CHY € HeoOXi[HOI IepefyMOBOIO I Oe3NnevHoi Ta edeKTUB-
HOI ONTMMi3allii 3aMiCHOI TepaIil TeCTOCTEPOHOM i IOCATHEHHA KOHTPOJIIO apTepianbHoro tmcky. el Bunamok
HMiZTBEPIKY€E NOLIIbHICTD MYIbTUAVCIUIUIIHAPHOIO IiIXOAY 3a Yy4acTi CiMEIHOTO JIiKapsA, eHJIOKPMHOJIOra, Kap-
fiosora, COMHOJIOTa Ta aHZPOJIOra y BeJEeHHI Nali€HTiB i3 MOENHAHMMI €HJOKPMHHMMM Ta CEPLEBO-CYMHHUMMA
3aXBOPIOBAaHHAMI.

KntovoBi cnoBa: rineproHagoTpOIHMII IIIOrOHAAM3M, apTepiaibHa IillepTeHsisa, OXKMPiHHA, 0OCTPYKTUBHE aIllHOE
CHY.
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