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ABSTRACT

BACKGROUND: Chronic prostatitis is one of the most common urological diseases of young and middle-aged men. The variety
of pathogenetic mechanisms and clinical manifestations, the tendency to recurrence necessitates the search for new methods
of examination and monitoring of this disease.

AIM: To identify the characteristics of the clinical manifestations of chronic non-bacterial prostatitis with an inflammatory
component in men of the first period of adulthood, depending on the body mass index.

MATERIALS AND METHODS: A comprehensive urological examination was carried out on 150 men with chronic non-bacterial
prostatitis in the first period of adulthood, aged 22 to 35 years. All patients were assessed for hormonal status, as well as
anthropometric parameters.

RESULTS: Men with normal body mass index had milder clinical symptoms of prostatitis compared with overweight and
obese patients. The results of laboratory studies demonstrated a more pronounced inflammatory process and dysfunction of
the prostate in patients with a higher body mass index. Analysis of hormonal status revealed high levels of total and free tes-
tosterone and low levels of estradiol in men with normal body mass index. The content of sex hormone-binding globulin was
significantly lower in obese patients. Overweight and obese men also had larger prostate volume according to TRUS.
CONCLUSIONS: More severe manifestations of prostatitis are associated with an increase in body mass index.
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AHHOTALNA

AKTyanbHoCTb. XpOHWUYECKMI NPOCTATUT — OJJHO U3 CaMbIX PacMpOCTPaHEHHbIX YPOIOrUYecKux 3ab0s1eBaHUIN MYX4MH MOJO-
A0ro 1 cpegHero Bo3pacta. 06unue natoreHeTMHECKUX MEXaHW3MOB W KITMHUYECKWX MPOSIBIIEHMH, CKITOHHOCTb K peLManBH-
pyloLLEeMY TeueHWto 06ycnoBAMBalOT HE0OX0AMMOCTb TLLATENIbHOrO KITMHUYECKOro 06cnefjoBaHms, CBOEBPEMEHHOIO JIeYEHNS
1 NpodUNAKTUKM 3TOr0 NaToONI0rMYECKOro COCTOSHUA.

Lenb — BbisiBNeHWe 0COOEHHOCTEN KIIMHUYECKUX MPOSIBEHUA XPOHWUYECKOr0 HebaKTepuanbHOro mpocTaTuTa ¢ Bocnanu-
TENbHLIM KOMIMOHEHTOM Y MYXU4MH NEPBOro Nep1oLa 3pesioro Bo3pacTa B 3aBUCUMOCTM OT MOKa3aTesis MHAEKCa Macchl Tena.
Matepuanbl n MeToAbl. [poBeeHO KOMMNEKCHOEe yponiornyeckoe obcnepoBaHne 150 MyKUMH C XPOHUYECKUM HebaKTepu-
anbHbIM NPOCTAaTUTOM C BOCMANUTENbHBIM KOMMOHEHTOM MepBOro nep1oja 3penioro Bopacta ot 22 o 35 net. Becem naum-
€HTaM OLIeHMBaM FOPMOHaJbHbIN CTaTyC, @ TaKXKe aHTPONOMETPUYECKMe NOKa3aTesu.

Pe3ynbTathbl. MyX4mHbl ¢ HOpManbHBIM MHAEKCOM Macchl Tefla UMenn bonee Nerkyt KIMHUYeCKy CMMNTOMaTWKy 3aboneBa-
HWS MO CPaBHEHMIO C NaLMEHTaMK € U3BLITOYHOM Maccoli Tena u oxupeHueM. Pe3ynbTathl 1abopaTopHbIX UCCief0BaHUiA ae-
MOHCTpMpOBany bosee BbIpaXKeHHbIA BOCMANMUTESNbHbIN NPOLLECC U HapyLUeHWe QYHKLMU NpeacTaTesibHOM Menesbl y naumueH-
T0B C 60s1€€ BHICOKMM MHAEKCOM Macchl Tenla. AHanu3 ropMoHabHOro CTaTyca BbiSIBUAN BbICOKME YPOBHM 0bLuero, cBoboaHoOro
TECTOCTEPOHA W HU3KOEe COAEepIKaHue 3CTPaAMONa Y MyKUMH C HOpMarbHbIM MHAEKCOM Macchl Tena. Cogepxanue rnobynuHa,
CBA3bIBAIOLLIEr0 MOJI0BbIE FOPMOHBI, ObINI0 3HAUMMO HUXKE Y MALMEHTOB C O3KMpeHUeM. MyUMHbI ¢ M3BbITOYHOM Maccol Tena
W OXMPEHWEM UMeNM TaKKe bonbLUmMii 06beM NpocTaThl N0 AaHHLIM TPAHCPEKTANIbHOO YIbTPA3BYKOBOMO UCCEA0BaHNS.
BoiBogbl. bonee Tsxenble NposiBNEHWS XPOHUYECKOTO HeDaKTepuanbHOro NpocTatuTa ¢ BOCMAUTENbHBIM KOMMOHEHTOM
accouMMpoBaHbl C YBENWYEHWUEM 3HAYEHWS MHAEKCA MacChl TeNa.

KnioueBble cnoBa: XpOHMLIECKMﬁ NPOCTaTUT, UHAEKC MACChbl TeJla; COMaToMeTpuA.
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BACKGROUND

The World Health Organization (WHO) regards over-
weight and obesity as a global epidemic of the 21% cen-
tury that must be addressed. According to epidemio-
logical studies in Russia, the prevalence of overweight
and obesity in older males and individuals aged 20 to
40 years is 70% and 40%, respectively [1, 2]. Accord-
ing to the NCD Risk Factor Collaboration’s review,
which included 1,698 population studies with a total of
19.2 million participants, the prevalence of obesity in
males increased from 3.2% in 1975 to 10.8% in 2014.
Severe obesity was observed in 2.3% of males world-
wide. The prevalence of obesity in males by 2025 is es-
timated to be 18%, with the incidence of severe obesity
exceeding 6% [3].

Obesity is defined as abnormal or excessive fat ac-
cumulation that presents a risk to health. Obesity is
primarily diagnosed and classified using the body
mass index (BMI), which is a straightforward but lim-
ited criterion. Moreover, obesity is associated with a
variety of comorbidities. Almost all body systems are
affected, including the cardiovascular, endocrine, di-
gestive, respiratory, musculoskeletal, urogenital, and
reproductive system, with the risk of sexual dysfunc-
tion, androgen deficiency, prostate cancer, and infertility
[4-6].

According to epidemiological studies, 19% of males in
Russia have prostatitis [7]. Between 2008 and 2017, the
prostate disease detection rate grew by more than 30%,
with chronic prostatitis/chronic pelvic pain syndrome
ranking third among all prostate diseases [8].

Given the high prevalence of obesity and chronic pros-
tatitis in young men, as well as pathogenetic association
of the former with prostate diseases, one of the most
pressing issues in modern urology is understanding the
relationship between chronic prostatitis/chronic pelvic
pain syndrome manifestations and overweight.

The aim of this study was to determine the clinical
symptoms of chronic nonbacterial prostatitis (CNBP) in
males in early adulthood based on their BMI.

MATERIALS AND METHODS

The study was performed in the day care inpatient unit
of Krasnoyarsk Interdistrict Clinical Hospital No. 4 from
2018 to 2022. The study included males with confirmed
CNBP in early adulthood, according to the human onto-
genesis age categorization adopted at the 7™ All-Union
Conference on Age-appropriate Morphology, Physiology,
and Biochemistry of the USSR Academy of Pedagogical
Sciences in 1965. The diagnosis of CNBP, which corre-
sponds to NIH-PSC (1999) category llla chronic prostatitis/
chronic pelvic pain syndrome, was based on the follow-
ing: distinct clinical presentation, duration of the disease,

Vol 14(1) 2024

DOl https://doi.org/10.17816/uroved623501

Urology reports (St. Petersburg)

prostatic fluid microscopy (leukocytes >10 per FQOV),
culture tests for aerobic and facultative anaerobic op-
portunistic pathogens and Candida fungi (absence of cul-
ture growth in a significant titer), and molecular genetic
testing (PCR) of an anterior urethral smear and prostate
fluid for Trichomonas vaginalis, Mycoplasma hominis,
Mycoplasma genitalium, Chlamydia trachomatis, Nisseria
gonorrhea, and Ureaplasma urealyticum. Exclusion crite-
ria: severe somatic condition, HIV infection, the presence
of pathogens listed above based on positive culture tests
and/or PCR, and patient non-compliance with the study
protocol.

In total, 150 males with CNBP in early adulthood
(22-35 years) were examined during the study. The me-
dian age was 31 [28; 34] years. The duration of CNBP
ranged from 3 months to 12 years (median: 2 [0.25; 3]
years).

The Chronic Prostatitis Symptom Index (CSPI), a stan-
dardized questionnaire assessing the severity of pain
and dysuria, as well as their impact on quality of life
and daily activities, was used to objectively and quan-
titatively assess the main manifestations of the disease
in CNBP patients [9]. Sexual dysfunction (libido disor-
ders and erectile dysfunction, their duration, and qual-
ity of life) was assessed using the Male Sexual Formu-
la (MSF) score proposed by Professor G.S. Vasilchenko
et al. [10].

BMI was calculated for all patients using the following
formula: body weight (kg) / height (m)2. The WHO clas-
sifies 18.5-24.9 kg/m? BMI as normal body weight, 25—
29.9 kg/m? as pre-obesity (overweight), and > 30 kg/m?
as obesity [11]. Additional laboratory testing included
a complete blood count and hormone blood tests: total
and free testosterone, sex hormone-binding globulin
(SHBG), and estradiol. Free testosterone was calculated
using the International Society for the Study of the Aging
Male (ISSAM) calculator (reference: >0.250 nmol/L). Total
testosterone, estradiol, and SHBG were measured using
the Immulite Immunoassay System (Diagnostic Products
Corporation, USA). The enhanced chemiluminescence en-
zyme immunoassay was used as a detection method. The
instrumental examination was performed using transrec-
tal ultrasonography (TRUS) of the prostate.

Statistical analysis was performed using StatTech
v.3.1.10 software (Stattech LLC, Russia). The Shapiro—
Wilk test (<50 subjects) or Kolmogorov test (> 50 sub-
jects) were used to determine the normal distribution of
quantitative variables. In cases of non-normal distribu-
tion, quantitative variables were reported as median (Me)
and upper and lower quartiles [Q;; Q,]. Categorical vari-
ables were reported as absolute values and percentages.
When comparing two groups by a quantitative variable
with non-normal distribution, the Mann-Whitney U test
was used. When comparing three and more groups by
a quantitative variable with non-normal distribution,
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the Kruskall-Wallis test was used; post-hoc comparisons
were made using the Dunn test adjusted by the Holm
method. When analyzing four-way and multi-way con-
tingency tables, percentages were compared using the
Pearson’s chi-squared test (with anticipated event val-
ues >10). The direction and strength of the correlation
between two quantitative variables were assessed using
the Spearman’s rank correlation coefficient (for non-
normal distribution). The differences were considered
significant at p < 0.05.

RESULTS

Anthropometric parameters of the study subjects are
presented in Table 1.

BMI corresponding to normal body weight, overweight,
and obesity was reported in 73 (48.7%), 64 (42.7%), and
13 (8.7%) patients, respectively. Abdominal obesity was
reported in 35 (23.3%) patients.

An analysis of CNBP symptoms according to the CPSI
score revealed that a higher BMI was associated with
a higher clinical index (Cl), as a summary parameter
of pain, dysuria, and quality of life. The median CI for
BMI corresponding to normal body weight, overweight,
and obesity was 19 [17; 24], 24 [18; 28], and 30 [27; 32]
points, respectively. The differences were significant:
P (normal body weight—overweight) = 0.008, p (normal body
weight—obesity) < 0.001, and P (overweight—obesity) = 0.009.
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The incidence of severe CNBP manifestations in pa-
tients with obesity was significantly higher (p < 0.05) than
in patients with overweight and normal BMI (Fig. 1).

A sexual function assessment using the MSF score
revealed a significant decrease in libido, sexual inter-
course quality, and psychological assessment of sexual
life in males with overweight and obesity, with the most
severe dysfunction observed in the latter (Table 2).

According to laboratory findings, a higher BMI in
CNBP patients was associated with a higher leukocyte
count and a lower number of lipid droplets. Males with
obesity had the highest leukocyte count and the low-
est number of lipid droplets, while overweight patients
showed intermediate values compared to patients with
obesity and normal BMI (Fig. 2).

Hormone analysis of CNBP patients based on the
BMI showed a significant decrease in SHBG, total tes-
tosterone, and free testosterone with elevated estradiol
in males with obesity. Males with normal BMI had the
highest total and free testosterone and the lowest estra-
diol levels (Table 3).

An ultrasound examination revealed that patients with
a higher BMI had a larger prostate. The mean prostate
volume was 20 [19; 22] cm? in patients with normal BMI
(18.5-24.9) and 28 [26; 30] cm? in patients with obesity
(>30) (p < 0.05).

A correlation between clinical laboratory param-
eters and BMI was analyzed (Table 4). A strong direct

Table 1. Anthropometric characteristics of patients with chronic abacterial prostatitis with an inflammatory component (n = 150)
Tabnuua 1. AHTpomoMeTpuyecKasi XapaKTepuCTUKA MaUMEHTOB C XPOHUYECKUM HebaKTepuasibHbIM MpOCTAaTUTOM C BOCMaUTEbHLIM

KOMMoHeHTOM (n = 150)

Parameter | Me a; q, min | max
Height, cm 179 175; 183 158 197
Body weight, kg 80 74; 87 60 140
Waist circumference, cm 91 84; 95 72 120
Body mass index, kg/m? 25 23; 28 19 43
m Severe
Obesity 769 Moderate

231

Overweight IR 39.

Normal body weight

60.9

80.8

00 100 200 300 40.0 500 60.0 700 80.0 90.0 100.0

Percentage

Fig. 1. Frequency of severe and moderate manifestations of chronic abacterial prostatitis with an inflammatory component depending on

body mass index

Puc. 1. YactoTa BbIpaeHHbIX M yMepeHHbIX MPOSBMIEHNIA XPOHMYECKOro HebaKTepuanbHOro npocTatuTa ¢ BOCManMTebHbIM KOMMOHEHTOM

B 3aBUCMMOCTU OT UH[EKCa MacChbl Tesa

DOl https://doi.org/10.17816/uroved623501
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correlation according to the Chaddock scale was ob-
served between BMI and prostate width, height, and vol-
ume according to TRUS, as well as a moderate direct
correlation between BMI and estradiol level and Cl ac-
cording to the CPSI score. Moreover, BMI had a strong
inverse correlation with the total MSF score and total

4(1)2024 Urology reports (St. Petersburg)

DISCUSSION

Males in early adulthood with a higher BMI had more
severe clinical laboratory manifestations of CNBP. Obe-
sity and metabolic syndrome are currently considered
a chronic inflammatory disease with a complex patho-

testosterone, as well as a moderate inverse correlation
with free testosterone.

physiology, where inflammatory cytokines cause asymp-
tomatic prostatitis and prostatic hyperplasia [12-14].

Table 2. Indicators of sexual function on the Sexy male formula scale in patients with chronic abacterial prostatitis with an inflammatory
component depending on body mass index values (n = 150)

Tabnuua 2. [Tokasatenn nonoBoi GyHKUMM Mo LKane «CeKcyanbHas hopMyna MyKCcKasy» Y NaLMEeHTOB C XPOHUYECKUM HebaKTepuabHbIM
MPOCTaTUTOM C BOCMANMTENBHBIM KOMMOHEHTOM B 3aBUCMMOCTM OT 3HA4EHWI MHAeKca Macehl Tena (n = 150)

Parameter | BMI, kg/m? | Me, points | Q; a, | p
Libido 18.5-24.9 9 8; 10 p (normal body weight—overweight) < 0.001
p (normal body weight—obesity) < 0.001
25.0-29.9 8 79 p (overweight—obesity) < 0.001
=30 7 6;7
Erection and ejaculation 18.5-24.9 9 8; 9 p (normal body weight—overweight) = 0.005
p (normal body weight—obesity) = 0.004
25.0-29.9 8 8,9
230 8 7,8
Psychological 18.5-24.9 9 8; 9 p (normal body weight—overweight) < 0.001
assessment p (normal body weight—obesity) < 0.001
of sexual life 25.0-29.9 8 79
=30 7 6;7
Total 18.5-24.9 30 28; 31 p (normal body weight—overweight) < 0.001
p (normal body weight—obesity) < 0.001
25.0-29.9 26 24; 29 p (overweight-obesity) = 0.009
23 22; 24
Absent 6.2
=33
é Low
- Moderate
High
84.6
- >50
E 30-50
B 15-30
3 10-15

28.8
00 100 200 300 400 500 60.0 70.0 80.0 90.0
Percentage

100.0

Obesity

Fig. 2. Results of microscopic examination of prostate secretion in patients with chronic abacterial prostatitis with an inflammatory component
depending on body mass index values (n = 150)

Puc. 2. Pe3ynbtaTbl MUKPOCKOMWYECKOr0 UCCNE0BaHNSA CEKPETA NPOCTaThl Y NaLMEHTOB C XPOHUYECKUM HeDaKTepuasbHbIM NMPOCTaTUTOM
C BOCMaMTENIbHbIM KOMMOHEHTOM B 3aBUCMMOCTU OT 3Ha4YeHuiA MHAeKca Macchl Tena (n = 150)

m Overweight = Normal body weight

DOl https://doi.org/10.17816/uroved623501
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Table 3. Hormonal status of patients with chronic abacterial prostatitis with an inflammatory component depending on body mass index

values (n = 150)

T361'IMI.|,3 3. ropMOHaﬂbeIVI CTaTyC naulMeHToB C XPOHUYECKUM HeﬁaKTepMaﬂbelM NPOCTaTUTOM C BOCNannTeslbHbIM KOMMOHEHTOM

B 3aBMCMMOCTM OT 3HaYeHui MHAeKca Macckl Tena (n = 150)

Parameter | BMI, kg/m? Me Q; 0, | p
Testosterone 18.5-24.9 20 20; 22 p (normal body weight—overweight) < 0.001
95 0-29.9 19 17221 P (normal body weight—obesity) < 0.001
R ' p (overweight—obesity) < 0.001
=30 15 13; 15
Estradiol 18.5-24.9 62 58; 70 p (normal body weight—overweight) = 0.003
i _ p (normal body weight—obesity) < 0.001
25.0-29.9 68 60; 80 p (overweight—obesity) = 0.007
=30 80 78; 80
Sex hormone-binding 18.5-24.9 37 33;38  p(normal body weight—obesity) < 0.001
globulin 25 0-29.9 37 3138 p (overweight—obesity) < 0.001
=30 28 23; 29
Free testosterone 18.5-24.9 412 385; 461  p (normal body weight-overweight) = 0.007
i _ p (normal body weight—obesity) < 0.001
25.0-29.9 396 339; 432 p (overweight—obesity) = 0.007
338 311; 358

Table 4. Correlation between body mass index values and clinical and laboratory parameters in patients with chronic abacterial prostatitis

with an inflammatory component (n = 150)

T361'IMI.|,3 4. KOppeﬂﬂLl,VIOHHble CBA3M MeXAY 3Ha4eHUAMU NHEKCa MacChl Tesla U KﬂVIHVIKO-J'IaﬁOpaTOprIMM NoKasaTtesiAMKn y nauneHToB
C XpOHUYEeCKNM HEGGKTepMaﬂbeIM NPOCTaTUTOM C BoCnanuTesibHbiM KOMIMOHEHTOM (n=150)

Correlation characteristics

Parameter - -
p Correlation strength according to the Chaddock scale p
BMI-CI 0.429 Moderate <0.001
BMI-Total MSF score -0.578 High <0.001
BMI-Testosterone -0.620 High <0.001
BMI-Estradiol 0.465 Moderate <0.001
BMI-SHBG -0.256 Cnabas 0.002
BMI-Free testosterone -0.456 Moderate <0.001
BMI-Length (TRUS, anteroposterior) 0.214 Low 0.009
BMI-Width (TRUS) 0.557 High <0.001
BMI-Height (TRUS) 0.504 High <0.001
BMI-Volume (TRUS) 0.535 High <0.001

Note. BMI, body mass index; Cl, clinical index; SHBG, sex hormone-binding globulin; TRUS, transrectal ultrasonography of the prostate;

MSF, Male Sexual Formula.

Literature analysis suggests that obesity is a significant
pathogenetic factor in both chronic prostatitis and male
infertility. Obesity and its key mediators are known to
have a negative impact on sperm parameters such as
concentration, motility, vitality, and morphology [13, 15].
Disrupted androgen metabolism in males with obesity
contributes significantly to the pathogenesis of lower
urinary tract symptoms, prostate diseases, and sexual
dysfunctions [16, 17]. This study revealed a significant
inverse correlation between BMI and total and free

DOl https://doi.org/10.17816/uroved623501

testosterone: both of these parameters decreased with
an increase in BML.

CONCLUSIONS

This study revealed a correlation between clinical
laboratory CNBP parameters and BMI in patients in early
adulthood. More severe CNBP symptoms were associated
with a higher BMI. Given the identified patterns, compre-
hensive assessment and improvement of BMI require an
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interdisciplinary approach, while urologists should con-
sider BMI in the diagnosis, treatment, and follow-up care
of males with CNBP.
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