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ABSTRACT

BACKGROUND: Treatment of depression in men with testosterone deficiency is particularly challenging because of the overlap
between the symptoms of depression itself and those associated with testosterone deficiency, which requires the development
of additional diagnostic and therapeutic approaches.

AIM: To enhance the effectiveness of comprehensive treatment of depression in men with testosterone deficiency.
MATERIALS AND METHODS: The study involved 140 male participants (aged 18—65 years) diagnosed with depressive episodes
and recurrent depressive disorder according to the International Classification of Diseases, 10th revision. Patients were divided
into the main group (testosterone levels below 12.1 nmol/l) and the control group (normal testosterone levels). The main group
(n=90) was further divided into three therapeutic subgroups of 30 patients each: receiving sertraline monotherapy, testosterone
monotherapy, and combined sertraline and testosterone treatment. The control group included men with depression and normal
testosterone levels (n=50), who received sertraline only.

RESULTS: Depression in men in the context of testosterone deficiency has distinct clinical features, both phenomenologically
and syndromally. The severity of the depressive syndrome in men with testosterone deficiency is lower (17.0 [16.0; 18.75]
points on the HDRS scale) than in patients with normal testosterone levels (19.0 [18.0; 22.0] points on the HDRS scale), and the
depressive episode tends to occur later in life (47.0 [42.0; 55.0] years) compared to those with normal levels of testosterone
(29.5 [24.25; 40.0] years) and is less likely to be recurrent than in those with normal testosterone levels (29.5 [24.25; 40.0]
years). The study of the efficacy and safety of depression therapy in the context of testosterone deficiency shows that a combined
approach to the treatment of depression in men with testosterone deficiency has both advantages (considering the specifics of
patients by normalizing testosterone levels and erectile function) and disadvantages (relatively higher risk of adverse events)
compared to sertraline monotherapy.

CONCLUSION: The identified characteristics of the course and treatment of depression in the context of reduced testosterone
levels allowed for the development of a more effective therapeutic and diagnostic algorithm.
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OcobeHHOCTH Tepanuu AENpeccuM y MyXKYUH
¢ AePMULUTOM TecToCcTepoHa

{0.10. Ocapgwmi, C.B. ConpatkuHa

PocToBckuit rocyaapcTBeHHbI MeAVLIMHCKMIA yHuBepeuTeT, PocToB-Ha-[loHy, Poccus

AHHOTALINA

06ocHoBaHue. JleyeHune fienpeccun y MyuuH ¢ AedUUMTOM TeCcToCTEPOHA UMeeT onpeaeNiéHHbIe TPYAHOCTU B CBA3M C nepe-
CEYEHWEM CUMMTOMOB KaK CaMOii Aenpeccui, TaK U CBA3aHHBIX C HEJ0CTAaTKOM [JaHHOrO rOpMOHa, 4To TpebyeT pa3paboTku
LOMOSTHATENBHBIX AUArHOCTUYECKWX U TepaneBTUYECKUX NOLXOA0B.

Lenb. MoBbilweHne 3pheKTUBHOCTU KOMMNIEKCHOI Tepanun Aenpeccum Y MyX4nH ¢ AedULMTOM TeCTOCTEPOHA.

Matepuanbl n MeToabl. B nccnefoBaHum npuHamm yyactme 140 MyxumnH (BospacT 18—65 neT) ¢ yCTaHOBNEHHBIMUM AMarHo-
3aMW [enpeccuBHOTO 3MN304a W PEKYPPEHTHOMO LeNpeccMBHOIO paccTporcTBa. [aumeHTbl Bbinn pacnpegeneHbl B 0CHOBHYIO
rpynny (KOHUeHTpaums TectocTepoHa MeHee 12,1 HMOMb/N) M KOHTPONbHYK (HOpMaTUBHLIE MOKa3aTenu TectoctepoHa). Oc-
HoBHas rpynna (n=90) 6bina NOpoBHY pa3fenieHa Ha TpU TepaneBTUYECKWE NOAMPYNMbI: NoAYyYaBLUME MOHOTEPANUIO cepTpa-
JINHOM, MOHOTEpanui0 TECTOCTEPOHOM, KOMOMHUPOBAHHOE JIEYEHWE CEPTPANIMHOM U TECTOCTEPOHOM. B KOHTpObHOI rpynne
BbIIM MYXUMHBI C AENPeCccUei U HopManbHbIM YPOBHEM TeCcTOCTepoHa (n=50), KoTopble NOSTy4anu TONbKO CEpTpanmH.
Pesynbtathl. [lenpeccus y MyxuuH, pasBuBLIascs Ha (OHe rMnoTecToCTEPOHEMWM, UMEET OTIUYMTENbHbIE 0COBEHHOCTH
K/IMHUYECKO KapTWHbI. BbipaXeHHOCTb [enpeccMBHOMO CMHAPOMA Y MyX4MH ¢ aeduumutoM TecTocTepoHa Huxe (17,0 [16,0;
18,75] 6anno. no wkane HDRS), 4eM y naumeHTOB ¢ HOpMasbHLIM ypoBHEM TecTocTepoHa (19,0 [18,0; 22,0] 6annos no wkane
HDRS), a caM aenpeccuBHbIA 3NM304 Npy AeduumuTe TeCTOCTEPOHA Pa3BMUBAETCA cpaBHUTENbHO no3e (47,0 [42,0; 55,0] net)
YeM Npu HopMasbHOM YpoBHe TecTocTepoHa (29,5 [24,25; 40,0] ropa), pexe AenpeccMBHOE PacCTPONCTBO UMEET PEKYPPEHT-
Hbli xapaKTep. PesynbraTbl paboThl N03BONAKT CKa3aTh, YTO KOMOWMHMPOBaHHbIA NMOAXOA K fIEYEHMIO AENPeccun y MyMUMH
Ha doHe AeduuMTa TECTOCTEPOHA YUUTHIBAET CreLUMGbUKY NaLMEHTOB, HOPMaN3ys YPOBEHb TECTOCTEPOHA U 3PEKTUNBHYIO
(YHKUMI0, 04HAKO CYLLECTBYET CPaBHUTESbHO BOMBLLMI PUCK HEXEeNaTeNbHbIX ABMEHWI N0 CPaBHEHWIO C MOHOTEpanmen cep-
TpanuHOM.

BuiBoa. [lenpeccus ¢ MyxunH ¢ aednUMTOM TECTOCTEPOHA MMEET KIIMHUYECKWE M TepaneBTMYecKue 0cobeHHOCTH, Tpebyio-
LUMe y4€Ta M aHanu3a 19 NoBbiLeHWs 3GPEKTUBHOCTU Tepanuu.

KnioueBble cnoBa: henpeccua; TeCToCTepoH; MYXYUHbl; ,El,quVILI,MT TeCToCTepoHa; ie4yeHue.
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TecToCTEepOH KbIT/NbIrbl KYy33aTeNraH up-atnapaa
AenpeccusiHe AaBanay y3eH4YaneKknape

{0.10. Ocapgwmi, C.B. ConpatkuHa

PoctoB gaynat MeanumHa yHuBepcuteTsl, PoctoB-Ha-[loHy, Pacait

AHHOTALINA

Huresnama. TecTocTepoH KbiT/bIrbl Ky3aTeNrsH Mp-atniapha AenpeccusHe AaBanayfa AenpeccusiHeH, y3 bunrenape GensH
anere ropMoH JXuTelIMay bunrenape y3apa Kucelly apkacbiHaa 6unrene 6ep KbleHnbiknap byny ecteMa auarHoctuka ham
[8Banay anbiMHapbIH ByNabIpyHbI Tanan uta.

Makcart. TecToCTepOH KbIT/bIrbl Ky33TeraH Mp-aTnapaa AenpeccusHe KOMMEKCbI 1aBanayHbIH, HITUXANENEreH apTTbipy.
Martepuanel ham bicynnap. TuKwepeHyas aenpeccus anu3ofsl haM peKkyppeHT Aenpeccusi Talnbinbillbl AWMarHo3bl Kyen-
raH 140 up-at (18-65 sAwb) KaTHawa. MaumeHTnap Ten TePKEMra (TeCTOCTEPOH KOHLEHTpauumsce 12,1 HMomb/N AgH KUMPSK)
ham KoHTponb TepKeMra (TeCTOCTEPOHHBIH, HOPMaTUB KypcaTKeunape) ByneHraH. Ten TepkeM (n=90) ey TepaneBTUK TBPKEMIa
TMre3nan OyneHraH: cepTpanuH bensH MoHOTEpanus y3ydbinap, TECTOCTEPOH GenaH MoHOTepanus y3yuybinap, CepTpasivH
BenaH TectocTepoH KoMbuHauusce 6enaH faBanaHyybinap. KoHTponb TepKeMra fenpeccus bunrenape Ky3aTenraH, TectocTe-
POH [iapaxaniape HopMaaa bynraH up-atnap keptenraH (n=50), anap bapbl TUK cepTpanuH benaH reHa AsBanaHy y3raHHap.
Hatmxanap. Wp-atnapaa runotectoctepoHeMusi GoHbIHAA BapnbIKKa KWUIraH [enpeccusiHeH, KIMHWK KapTUHAChl aepbiM
y3eH4aneknapra us. TectoctepoH geduuutel bynraH up-atnapga Aenpeccus CUHAPOMbI HOpManb TECTOCTEPOH [apaXace
OynraH nauueHTnapra Kaparanaa Ty6sHpak (HDRS wkanackl 6yenya 17,0 [16,0; 18,75] 6ann), TectocTepoH aeduumTbl byn-
raHaa, Aenpeccust aNuU3o[bl YarbllThipMaya coHpak (47,0 [42,0; 55,0] swb) (HopManb TecTOCTEPOH Aapaace OynraH oupak
benaH varbiwTbipraHaa) (29,5 [24,25; 40,0] Awb) Ky3aTena; cupak oupaknapaa Lenpeccus Tainblbilbl PEKYPPEHT XapaK-
Tepaa byna. TuKwepeHy HaTUXanape LUyHbl KYpCaTa: Mp-aTniapfa TecTOCTepPOH KbITNbirbl GOHbIHAArLI AENpeccusiHe KoM-
BuHaumMsne naBanay nauMeHTapHbIH, Y3EHYaNEKIaPEH UCAMKa ana, TeCTOCTEPOH [apaaceH haM apeKTunb dyHKUMsCEH
HopManbnaLwTepa, aMMa by aBanay anbiMbIHbIH, CEpTPanuH MoHoTepanusce 6eflaH YarbllUTbIpraHaa, TUCKape HaTUX@Mapra
KUTEPY KYPKbIHBIYBI YarbiLUTHIpMaya 3yppak.

Womrak. Mp-aTnappa TectocTepoH KbiTibirbiHa Gaiine fenpeccusiceHed, KMMHUMK haM faBanay yseHuanekrnope 6ap.
[laBanayHblH, HOTUXKa/IeNIereH apTThbipy MaKcaTnapblHAa, anapHbl UCaMNKa any haM aHanuanay rastb Mehum.

Ten TelleHY919p: fAenpeccua; TeCToCTepoH; Up-at/iap; TeECTOCTEPOH KblTNbIrbl; AoBanay.

B3eMTanap ficay eyeH:
Ocapwwmin 10.10., ConpatkuHa C.B. TecTocTepoH KbIT/birkl Ky3aTenraH vp-atnapfa AenpeccusHe AaBanay y3eHuaneknape // Heponorus xabapnape. 2024.
T.56. Ybir. 2. 143-156. DOI: https://doi.org/10.17816/nb628936

KynbssmMa anbiHran: 11.03.2024 Kynbssma xynnanran: 30.04.2024 Bactbipbinrax online: 20.06.2024

A
9KOe®BEKTOP Cratba goctynHa no nuuer3un CC BY-NC-ND 4.0 International
© 3Ko-BekTop, 2024


https://creativecommons.org/licenses/by-nc-nd/4.0/deed.ru
https://doi.org/10.17816/nb628936
https://doi.org/10.17816/nb628936

146

ORIGINAL STUDY ARTICLES

BACKGROUND

Recently, several factors have been identified that influence
the course and clinical presentation of depression [1-3]. One
of these factors is a patient’s sex. Although some authors
have emphasized the need to consider the patient’s sex
when diagnosing depression [4], international classifiers
of diseases [Diagnostic and Statistical Manual of Mental
Disorders and the International Classification of Diseases (ICD)]
do not include sex-specific symptoms in the diagnostic criteria.

Depression is more common in women [5, 6] than
in men. This has led to studies focusing on identifying the
cause of such a prevalence of depression [/, 8]. Thus, men
and the characteristics of their physiological and psychological
processes, which can affect the clinical presentation of the
disease, are not considered [9, 10]. Depression in men can be
masked by atypical symptoms and may not diagnosed within
the standard depressive syndrome [11, 12]. Furthermore,
the results of several studies indicate an increased risk
of depression in patients with reduced testosterone levels [13].

Despite the decades of research on sex-based differences
in antidepressant therapy, the existence of such a difference
remains a debate [14]. Some studies have indicated
a positive effect of testosterone replacement therapy
on depressive symptoms [15]. However, it seems premature
to unambiguously evaluate such reports because the design
of most of these studies has significant limitations and
deficiencies [16].

Thus, the study of depression in men and its association
with testosterone deficiency remains a topic of interest. In this
study, we aimed to increase the effectiveness of a complex
therapy for depression in men with testosterone deficiency by
developing a treatment and diagnostic algorithm.

The results of this study may help reduce the patients’
social and personal issues, which may contribute
to the greater efficiency of the therapeutic and rehabilitation
processes.

Furthermore, during our analysis of the depression
in men with low testosterone levels, the relevance of the
issue, its priority, and the unresolved nature of the tasks
were highlighted.

Vol. 56 (2) 2024
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MATERIALS AND METHODS

The main research methods used in the study were
clinico-psychopathological, psychometric, and mathematical
statistical methods. The main tool used in this study was
the Examination Record of a Patient with Depression and
Concomitant Testosterone Deficiency. This record included
socio-demographic data and the mental status assessment
results that were obtained during a clinical interview.
Furthermore, the quantitative indicators of the severity of the
identified symptoms were recorded. The Hamilton depression
rating scale (HDRS) and the Hamilton anxiety rating scale
(HARS) were used to quantitatively assess the severity
of depressive and anxiety disorders, respectively [17, 18].
The indicators of these scales were the main measures
of treatment efficiency. The Gotland Depression Scale was used
to determine the characteristics of depression in men [19].

This study was conducted in several stages, namely the
formation of a control and three therapeutic groups (Fig. 1),
the selection and application of examination and treatment
methods, and assessment of the efficacy of the chosen
methods using the appropriate psychometric scales and
tools. The study was approved by the ethics committee of the
Rostov State Medical University of the Ministry of Health
of the Russian Federation (No. 15/18; dated 10/11/2018).

The following were the inclusion criteria: male sex,
age from 18 to 65 years, clinical presentation consistent
with a depressive episode (single or part of a recurrent
depressive disorder according to the ICD-10 criteria), and
consent to participate in the study. The selection of patients
with a depressive episode or recurrent depressive disorder
was determined by the study objective to focus on distinct
depressive states, as opposed to other disorders that
may be associated with stressful situations and for which
psychotherapeutic interventions are preferred.

The following were the exclusion criteria: female sex,
age over 65 years, congenital hypogonadism, prostate
cancer, significant somatic diseases in the acute stage,
psychopathological productive symptoms of a psychotic level,
other mental illnesses such as bipolar affective disorder, and
depressive reactions caused by adjustment disorder.

n=30
[ Active th h
Antidepressant + ctive therapy phase @
testosterone (gel)
=164 =90 =30 Active therapy phase
—>| Testosterone (gel) I PYP Final assessment
n=30 .
Active th h
—>| Antidepressant I cuve Therapy phase Final assessment
n=50
Control Active therapy phase

Antidepressant

Fig. 1. Study design.
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The blood level of total testosterone in all the study
participants was determined using enzyme immunoassay.
If the level was <12.1 nmol/l, the patient was referred to an
endocrinologist and urologist. This total testosterone level
cut-off was based on the international clinical guidelines
of the European Association of Urologists, American Society
of Endocrinology, International Society of Male Aging, and
Canadian Foundation for Men’s Health [20].

The consultant identified cases of testosterone deficiency
(E29) due to age-related and metabolic changes; other forms
were excluded. If both consultants approved the patient’s
participation in the study, he was included in the main group.
If the total testosterone level in the blood was > 12.1 nmol/L,
the patient was included in the control group.

Once enrolled in the study, the patients were excluded
in the following conditions: non-compliance with the study
protocol, intolerance to or serious side effects of the
treatment, deterioration of the patient’s condition, detection
of alcohol or psychoactive substance dependence syndrome,
detection of a new concomitant pathology, and termination
of the patient's participation without permission. The
investigator could also exclude patients at their discretion
for reasons related to ethics, safety, or other circumstances
that may affect the study results.

The minimum sample size of the study was calculated
using to the following equation:

p,x(1=p,)+(p, x(1-p,))

n=(A+B) x (pl_p2>2 |

where nis the sample size for each group, p; is the frequency 1
(0.50 in the current calculation), p, is the frequency 2
(0.20 in the current calculation; the upper and lower frequency
limits were determined according to the step-by-step data
processing as information was received and groups were
formed); p,—p, are clinically significant differences that were
determined by step-by-step data processing (0.30 in this
case); A is the dependence on the significance level
(1.96 in this calculation at a significance level of 0.05); and B
is the dependence on the power (1.28 in this case at a study
power of 90%).

Based on the above calculation, it was determined that
at least 30 patients (n >30) had to be included in each subgroup.
Thus, 90 men with established depression and reduced
testosterone levels were randomly and evenly distributed
among three therapeutic subgroups. A comparable control
group was formed disproportionately (there was no continuous
screening) to allow for comparisons and analyses. The control
group included 50 patients who underwent the same number
of test and visits as the patients in the main groups.

The mean age of the participants in the therapeutic groups
was 50.58+8.43 years, which is higher than the mean age of the
control group participants (41.16+10.35 years). The nosological
composition of the study patients is included in Table 1.

Vol. 56 (2) 2024
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Table 1. Distribution of the study patients according to the
nosological characteristics

ICD-10
Depressive episode

| Main group |Controlgroup| p
56.7% (n=51)  36% (n=18)

i 0.03
(I?_ecurrent depressive 43.3% (1=39)  64% (1=32)
isorder

The therapeutic stage of the study lasted 10 weeks.
During this time, the patients were followed-up six times.
During these visits, the intermediate effectiveness of the
therapy used and the severity of the associated side effects
were assessed. Furthermore, the characteristics of the
occurrence of side effects during the treatment were studied.

The main criterion indicative of an effective therapy was
the change in the HDRS and HARS scores. An international
index of erectile function (IlEF) score of 5 was also an
indicator of effective therapy.

Selective serotonin reuptake inhibitors (SSRIs) are
considered the first-line treatment for depression due to their
effectiveness and safety ratio [21]. Sertraline, which is a classic
SSRI with one of the most studied efficacy and safety
profiles [22], does not interact with testosterone. Thus, it was
chosen as the therapeutic drug in our study. Furthermore,
the selection of a single SSRI enables us to standardize the
results obtained for subsequent meta-analyses.

The initial dosage of sertraline was 50 mg/day. If the efficacy
was insufficient, the dosage was increased by 25 mg every
week, as required, up to a maximum daily dosage of 200 mg.
The average daily dosage of sertraline was 875+32 mg/day
in subgroup 1, 85£30.51 mg/day in the combination treatment
subgroup, and 107+33.52 mg/day in the control group.
Testosterone was prescribed in the form of a gel at a dosage
of 50 mg once a day (in the morning). During each visit, the
level of depression was quantitatively assessed using two
scales, and any adverse reactions were recorded.

RESULTS

During the study, we discovered several characteristic
symptoms of depression in men with testosterone deficiency
(Table 2). Furthermore, decreased libido was observed in all
the patients (n=90, 100%). Another observed symptom, which
was relatively less common than decreased libido, was
irritability (63.3%, n=57). The other common complaints were
daytime sleepiness (47.8%, n=43), emotional lability (44.4%,
n=40), and superficial and light sleep (37.8%, n=34).

In addition to sleep disorders, some patients experienced
nightmares (23.3%, n=21). However, men with depression
and normal testosterone levels experienced melancholy
(78.0%, n=39) more often than nightmares. Decreased libido,
irritability and aggression, hypesthesia, daytime sleepiness,
superficial and light sleep, confusion, and nightmares were
recorded in 54% (n=27), 40% (n=20), 36% (n=18), 24% (n=12),
20% (n=10), 18% (n=9), and 8% (n=4) of the patients,
respectively.
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Table 2. Symptoms that exhibited statistically significantly different frequencies between the study groups

Symptom Main group (n=90) Control group (n=50) Empirical ¢
Hypesthesia 15.6% (n=14) 36.0% (n=18) 3.054* (p=0.011)
Daytime sleepiness 47.8% (n=43) 24.0% (n=12) 0.345* (p=0.007)
Nightmares 23.3% (n=21) 8.0% (n=4) 0.286* (p=0.036)
Superficial and light sleep 37.8% (n=34) 20.0% (n=10) 0.412* (p=0.037)
Irritability and aggression 63.3% (n=57) 40.0% (n=20) 0.386* (p=0.013)
Confusion 2.2% (n=2) 18.0% (n=9) 9.659* (p=0.002)

100.0% (1=90)
46.7% (n=h2)
44.4% (n=40)

Decreased libido
Melancholy
Emotional lability

54.0% (n=27)
78.0% (n=39)
26.0% (n=13)

0.000* (p <0.001)
4.052* (p <0.001)
0.439* (p=0.045)

Note. *statistically significant differences; p — level of statistical significance of differences.

The depressive syndrome in men with testosterone
deficiency was predominantly an asthenodepressive variant
(46.7%, n=42). Normal hormone levels were recorded
in only 22% of the patients (n=11). The remaining variants
of depressive syndromes were distributed evenly in the main
and control groups. Furthermore, the testosterone deficiency
was associated with a lower severity of depressive symptoms
according to the HDRS score (Fig. 2).

In this study, the depression in patients with testosterone
deficiency were treated using the following three approaches:
monotherapy with an antidepressant (sertraline), monotherapy
with testosterone, and a combined approach of administering
both drugs (sertraline and testosterone).

The thymoanaleptic effect of the combined therapy
did not demonstrate and advantages over monotherapy
with an antidepressant (Fig. 3). Although the effectiveness
of monotherapy with sertraline was comparable
to that of combined therapy, its use does not account for
the specific needs of patients with testosterone deficiency.
The thymoanaleptic effect of testosterone monotherapy did
not demonstrate any advantages over the other treatment

N N
N =~
*
—

N
o
f

J— —_
o~ [o=]
_—

=
"

Depression level on the HDRS (points)

—_
N
L

Main sdbgroup Control slubgroup

regimens. However, testosterone administration increased
the level of this hormone, which may have been critically
important for this group of patients. The combination therapy
exhibited an anxiolytic effect that was comparable to that
of sertraline monotherapy (Fig. 4).

Analysis of the side effects (Table 3) of the SSRI regimens
confirmed the existing data on the possible side effects
of these drugs. In the group receiving only antidepressants,
26.67% and 16.67% of the patients experienced nausea and
headache, respectively, which corresponds to the available
data on the side effects of SSRIs. The increase in blood
pressure (13.33%) and diarrhea (10.0%) recorded in patients
being administered testosterone may be attributable to the
physiological action of this hormone.

The testosterone level was significantly higher
in the control group than in the three main subgroups at the
beginning of the study (18.15 [interquartile range (IQR), 16.57—
20.78] nmol/l) as well as at the end of the study (18.30 [IQR,
17.10-21.2] nmol/) (Fig. 5). To determine the efficiency of the
studied therapeutic regimens, the change in testosterone

30.0

275 A
25.0 1 [

22.5 4

20.0 -
17.5 1
15.0 4

Anxiety level on the HARS (points)

12.5 4
10.0 |

Main sdbgroup Control slubgroup

Fig. 2. Differences in the levels of depression (p <0.001) and anxiety (p=0.082) in depressed patients against the background of reduced
(main subgroup) and normal (control subgroup) testosterone levels; HDRS — Hamilton Depression Rating Scale; HARS — Hamilton

Anxiety Rating Scale.
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— Testosterone + antidepressant (MG-3)
---Testosterone (MG-2)
--- Antidepressant (MG-1)

~~_~ Control group

N ~

5

@
\
NN

<

o~

a1

Depression level on the HDRS (points)

=

p<0.001 p=0.043 p=0.002 p=0.001 p;
1 2 3 4 5 6
Visit

Fig. 3. Dynamics of depression level according to the Hamilton
Depression Rating Scale (HDRS) against the background

of treatment with different schemes in patients with depression on
the background of reduced testosterone level (MG-1 — the first
experimental subgroup, MG-2 — the second experimental
subgroup, MG-3 — the third experimental subgroup) and control
group; p — statistical significance of differences in all subgroups
on the day of the visit according to the Kraskell-Wallis test.

levels in the three main subgroups were assessed. At the
beginning of the study, the testosterone level was 7.05 [IQR,
5.8-8.91 nmol/l, 6.9 [IQR, 6.1-8.95] nmol/l, and 7.35 [IQR,
5.8-8.45] nmol/l in subgroups 1, 2, and 3, respectively.

Pairwise comparisons of the listed parameters exhibited
no statistically significant differences between the groups.
Furthermore, in the control group, the testosterone level
at the end of the study was comparable to that at the
beginning of the study.
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Fig. 4. Dynamics of anxiety level in depressed patients

with testosterone deficiency according to Hamilton Anxiety

Rating Scale (HARS) on the background of treatment with

different schemes (MG-1 — the first experimental subgroup,

MG-2 — the second experimental subgroup, MG-3 — the third

experimental subgroup) and in control group patients; p —

statistical significance of differences in all subgroups on the day

of the visit according to the Kraskell-Wallis criterion.

DISCUSSION

In this study, we identified several statistically significant
factors of the clinical and dynamic presentation in patients
with depression and testosterone deficiency in relation
to the age of disease onset (47.0 [IQR, 42.0-55.0] years),
number of depressive episodes (1.0 [IGR, 1.0-2.0] episode),
and functional decline. These factors were absent in most
of the study participants (87.8%, n=79). These data emphasize

Table 3. Distribution of the side effects in the therapeutic subgroups and control group

. MG-1 (n=30) MG-2 (n=30) MG-3 (n=30) Control group (n=50)
Side effects Y p
% | % | % | % |
Anxiety 0 0 0 2.0 1 15 0.682
Increased 6.67 2 13.33 4 0 0 17778 0.006*
blood pressure
Decreased 13.33 4 0 0 10.0 5 37 0.109
libido
Increased 0 0 0 40 2 3028 0.451
anxiety
Nausea 26.67 8 0 200 6 20.0 (10) 8.687 0.078
Headache 16.67 5 0 200 6 4.0 @) 13838 0.020*
Diarrhea 0 10.0 3 3.33 1 0 13160 0.020*
Anorgasmia 0 0 0 10.0 5 1790 0.101
Acne 0 6.67 2 6.67 2 0 8.687  0.048*
Nightmares 0 0 0 4.0 2 4.584 0.318
Numbness 0 0 0 20 ] 15 0.682
In arms
Insomnia 0 0 0 12.0 6 9442 0.067
Weight gain 0 0 0 4.0 2 3028 0452
Tachycardia 0 0 0 4.0 2 3.028 0.452

Note. MG-1, subgroup 1 of the main group that was administered antidepressant monotherapy. MG-2, subgroup 2 of the main group that was
administered testosterone monatherapy. MG-3, subgroup 3 of the main group that was administered a combination of antidepressant and testosterone.
X2 is the y? value determined using Monte Carlo simulations. p, statistically significant difference; and *, statistically significant difference level.
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Fig. 5. Testosterone level control in depressed patients with testosterone deficiency in control group patients during the first and last
visits. In pairwise comparison of testosterone levels, statistically significant differences were found between the subgroup of patients
treated with the combination treatment and the subgroup treated with antidepressant alone (p=0.036) by the 6th visit; MG-1 — first
experimental subgroup; MG-2 — second experimental subgroup; MG-3 — third experimental subgroup.

the importance of considering the testosterone level when
assessing patients with depression. Furthermore, these
results could aid in developing more individualized approaches
for the treatment and rehabilitation of such patients.

In our therapeutic group, the role of the endogenous
factor in the development of depression was less and the
role of testosterone deficiency as a provoking or catalytic
factor for clinical manifestation was more significant. This
indicates that depression may present later and occur less
frequently in the therapeutic group. This was confirmed by
the predominance of the asthenodepressive variant in the
therapeutic group, which can be characterized as a secondary
disorder that does not lead to severe damage in the affective
sphere.

The late onset and less frequent depressive episodes
in the therapeutic group is also confirmed by the less
severe depressive symptoms in patients with reduced
testosterone levels. This finding is consistent with that
of previous studies [23, 24]. However, the use of the Gotland
scale did not reveal any statistically significant differences
between the groups. This indicates that the Hamilton scale
and Gotland scale may exhibit differences when assessing
male depression symptoms. This finding emphasizes the
importance of choosing an appropriate diagnostic tool,
suggests the potential directions for further research
in this area, and confirms the need to create a valid scale
for assessing depression symptoms that consider sex
characteristics [25].

A study of the distribution of symptoms accompanying
depression between patients with low and normal
testosterone levels revealed that sexual dysfunction was
recorded in all patients with low testosterone levels in the
main group. This was the main reason for seeking help. This
emphasizes the significance of sexual dysfunction in the
identification of a differential path and the need for a clearer
position regarding additional diagnostic procedures in men
with depression and severe sexual dysfunction. The very

DOI: https://doi.org/1017816/nb628936

presence of sexual dysfunction as one of the pathognomonic
symptoms of decreased testosterone may be a significant
factor that aggravates depression in men [24]. Other
symptoms such as confusion, melancholy, and hypoesthesia
were more typical in patients in the control group than in the
therapeutic group. Thus, the depressive syndrome in the
control group was more endogenous and exhibited more
pronounced symptoms.

The constitutional and biological characteristics of the
patients in the therapeutic and control groups were different.
The body weight and waist circumference were significantly
different between the two groups. Furthermore, a decrease
in erectile function was noted in the therapeutic group. These
findings are typical for patients with reduced testosterone
levels, which may present a possible pathogenic mechanism
for the development of depression in such patients. Excess
body weight and visceral obesity are reportedly significantly
more common in patients with depression than in those
without depression [26]. Despite the statistically significant
differences in these indicators, there were no statistically
significant differences between the groups during the vector
assessment of the sexual constitution. This highlights the
complexity and multifaceted impact of testosterone deficiency
on the sexual constitution and general phenotype of patients.

Assessment of the therapeutic approaches revealed some
peculiarities. Although sertraline monotherapy was effective
against symptoms of depression, its use does not consider
the specific needs of patients with testosterone deficiency.
In contrast, testosterone monotherapy was less effective
in the treatment of depression. However, it helped restore
the testosterone levels and prevented specific depression
symptoms in patients with a low testosterone level (Fig. 5).
Thus, testosterone therapy may have been critically important
in the patients with low testosterone level. Furthermore,
testosterone monotherapy exhibited a good anxiolytic effect
and improved erectile function. However, side effects were
recorded in group that received testosterone monotherapy.
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Monotherapy with the antidepressant sertraline exhibited
a pronounced thymoanaleptic effect. However, it did not
affect the testosterone levels, which did not improve erectile
function. This may have negatively affected the quality of life
of the patients.

Combination therapy with sertraline and testosterone
was comparable to antidepressant monotherapy in terms
of thymoanaleptic and anxiolytic effects (Fig. 4). Furthermore,
it significantly improved the erectile function. However,
an increased incidence in certain side effects that were
associated with both the antidepressant and testosterone
were noted in the combined therapy group. Our finding of the
effect of the combination therapy is a significant contribution
to understanding the interaction of pharmacological
drugs when treating depressive disorders in patients with
testosterone deficiency.

Our study findings indicate that the combination therapy
is most appropriate for patients with depression and
hypotestosteronemia. The efficacy is comparable to that
of antidepressant monotherapy, and it considers the specific
needs of these patients who require testosterone level
correction and erectile function improvement. These findings
are consistent with those of previous studies that emphasize
the importance of testosterone replacement therapy
in patients with depression and hypotestosteronemia [27].

Although the combination therapy increased the diversity
of side effects, including those that are characteristic of both
SSRI use and testosterone replacement therapy, it did not
significantly increase the number of withdrawals from
the study due to adverse events. This indicates that the
safety of the combination therapy was comparable to that
of monotherapy.

Based on the study findings, we have created an
algorithm for managing patients with depression and
testosterone deficiency (Fig. 6). The diagnostic algorithm
includes a comprehensive assessment of the clinical
presentation and biochemical parameters of the patient
as well as a psychometric assessment of the patient’s
condition. The therapeutic algorithm combines methods for
dietary correction, physical rehabilitation, and psychological
support as well as pharmacological treatments. Together
these algorithms may comprehensively impact several
factors affecting the condition of patients. Furthermore, this
approach may help restore hormonal balance, improve the
patient’s psycho-emotional state, and increase their overall
quality of life.

An individual approach and constant monitoring of the
patient’s condition are imperative to correct the treatment
methods being used. The proposed algorithm serves as
a base plan that can be adapted to each specific patient.
In the future, new models may be developed on the basis
of this approach to more effectively assist patients with
depression and testosterone deficiency.
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CONCLUSIONS

Depression in men with testosterone deficiency exhibits
distinctive clinical features. Phenomenologically, depression
in men with testosterone deficiency is characterized by
decreased libido (100%), emotional lability (44.4%), irritability
(63.3%), and superficial and light sleep (37.8%). However,
the characteristic complaints in patients with depression
but normal testosterone levels are hypesthesia (36.0%),
confusion (18.2%), and melancholy (78%). The depressive
syndrome in men with testosterone deficiency is typically
of the asthenodepressive variant (46.7%). Furthermore, the
depressive syndrome is less severe in men with testosterone
deficiency (HDRS score, 17.0 [IQR, 16.0-18.75]) than in men
with normal testosterone levels (19.0 [IQR, 18.0-22.0]).
Moreover, the depressive disorder develops later (47.0 [IQR,
42.0-55.0] years vs. 29.5 [IQR, 24.25-40.0] years) and is not
as recurrent in men with testosterone deficiency than in those
with normal testosterone levels.

The thymoanaleptic effect of testosterone monotherapy
is insufficient and does provide relief in a depressive episode.
However, the thymoanaleptic effect of the combined therapy
is comparable to that of sertraline monotherapy. The combined
therapy is more advantageous than sertraline monotherapy
in terms of restoring the erectile function level and blood
levels of testosterone. Furthermore, it exhibits an anxiolytic
effect comparable to that of sertraline monotherapy. Finally,
there was no significant difference in the adverse reaction
profile between the combined treatment and monotherapy
groups. The most common adverse reactions of sertraline
monotherapy were nausea (26.67%), headache (16.67%),
decreased libido (13.33%), and increased blood pressure
(6.67%). The most common adverse reactions of testosterone
monotherapy were increased blood pressure (13.33%),
diarrhea (10.0%), and acne (6.67%). The most common adverse
reactions of the combination therapy were nausea (20.00%),
headache (20.00%), acne (6.67%), and diarrhea (3.33%).

Our study findings indicate that the choice of therapeutic
approach for patients with depression and testosterone
deficiency should consider the need to correct the mental state
as well as the somatic state. Furthermore, a comprehensive
therapeutic care plan should include a psychopharmacological
approach (antidepressant + testosterone) as well as regular
monitoring of adverse events.
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Diagnostic block

Complaints

Constitutional
and biological indicators

Decreased libido
Irritability

Daytime sleepiness
Superficial and light sleep
Nightmares

Age > 40 years
Body weight > 95 kg
Waist circumference > 96 cm

Laboratory data

Anamnestic data

No children

Secondary education

No more than 2 episodes
of depression

Total testosterone
<12.1 nmoal/l

Psychometric indicators

Clinical presentation

HDRS score, 16—19 points
HARS score, 19-24 points

Asthenic manifestations
Asthenodepressive syndrome

Erectile dysfunction

[IEF score, 1217 points

Antidepressant selected in accordance with the characteristics of the

psychopathological presentation of a depressive syndrome and the clinical

recommendations.

Testosterone preparations (gel, patch, or injections). The dosage and
duration of testosterone replacement therapy were determined by

a urologist and an endocrinologist.

_________________________________________________________

AEs identified via an interview with the patient and a physical

examination
* Nausea
« Headache
* Acne
» Diarrhea

AEs determined by instrumental and laboratory methods

« Changes in cardiovascular status

« Enlargement of the prostate gland

« Sleep apnea
» Changes in body weight

« Impaired spermatogenesis parameters

Neurology Bulletin

Fig. 6. Algorithm of work with patients suffering from depression on the background of testosterone deficiency; AEs — adverse events;

HDRS — Hamilton Depression Scale; HARS — Hamilton Anxiety Scale; IIEF — International Index of Erectile Function.
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