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Abstract

Relevance. Over the past decades, increasingly used tools to measure the life quality of BPH patients.

Aim. This study evaluated some risk factors of the Kazakh population for the analysis of benign prostatic hyperplasia in
Semey, East-Kazakhstan region. Three types of risk factors such as prostate volume, glomerular filtration rate, age have
been studied.

Materials and methods. 812 benign prostatic hyperplasia patients were carried out. These patients were recruited from
clinical Kidney Centre. The study subjects were divided on the basis of Age groups, PV groups and GFR groups. To
determine the normal distribution of statistical data, we used the Shapiro-Wilk Test. The confidence interval was calculated
using the Wald method.

Results. The average age of patients with BPH was 68.4 + 15.7 years. Also in our study, we found that the mean PV for
all patients was 45.4 ml. This was in accordance with that of Kazakh population. Mean prostate volume of BPH patients in
Glomerular filtration rate groups was found to be 45.4+9.38 mi/min (p=0.003). PV was found to be higher in group with
reduced glomerular filtration rate.

Conclusion. Prostate gland volume of patients increased significantly with increasing age. Lower Glomerular Filtration
Rate is dependent risk factor for prostatic growth.

Keywords: benign prostatic hyperplasia, Kazakhstan, mortality, epidemiology.
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AkTyanbHoCTb. 3a NocnegHne JecaTUneTus BCE Yalle UCMOoNb3yHTCs Hay4YHble METOAb! ANs N3YYEHNs KaYecTBa XM3HU
BonbHbIX ¢ BOOPOKAYECTBEHHON rUNepnnasuen NpeacTaTensHoM Xenesbl.

Lens. B pgaHHOM uccnemoBaHWW oOueHMBanuch (akTopbl pucka passuTMs [BODPOKAYECTBEHHOW runepniasu
NpeacTaTenbHON Xenesbl y MyX4uH, npoxueatlmx B r. Cemeit BoctouHo-KasaxcTaHckon obnactu. M3ysanuce Tpu tuna
(haKTOpoB pucka: 0bbem NpeacTaTenbHOM Xenesbl, CKOPOCTb KNyBOYKOBOM (huUnbTpaLuy 1 BO3pacT.

Matepuansi u metogbl. ObcnenosaHo 812 GonbHbIX ¢ 4OBPOKAYECTBEHHON rMNepnnasnen NpeacTaTenbHON XKenesb!.
ViccnenoBaHye NMpoBOAUIOCH B MEAMLIMHCKOM YupexaeHun «oveyHblit LeHTp» 1. Cemein. O6beKTbI NcCneaoBaHus Obinu
pasfeneHbl Ha rpynnbl Ha OCHOBE Bo3pacTa, obbema npeacTaTensHOMN Xenesbl 1 CKOPOCTH KiyBo4koBoi (unbTpayui. [ns
ONpeaeneHns HOpManbHOro pacnpefeneHus CTaTUCTUYECKUX AaHHbIX Mbl ucnonb3oBamu Kputepuin Lanmpo-Yunka.
[loBepuTenbHbIN HTEPBAN PacCUMTbLIBANCA C UCMONb3oBaHMEM MeToda Banbaa.

PesynbTatbl. Cpegnuin BospacT 6onbHbix LAITK coctasun 68,4 + 15,7 roga. Takke B Hallem MCCnenoBaHUA Mbl
0OHapyXwnu, YTo cpeaHuin 06beM NpeacTaTeNbHO Xenesbl Ans BCex NauueHToB coctasun 45,4cm3. 310 COOTBETCTBOBANO
kasaxckomy HaceneHuo. CpegHuit obbem npeacTaTenbHon xenesbl y OonbHbix AITDK B rpynnax co CKOPOCTbH
knyboukoBon cunbTpaumun coctasun 454+9,38 mn/muH (p=0,003). YcTaHoBneHo, 4to 06bem npeacTaTenbHOM xenesbl
BbILLE B FPYMMNE CO CHKEHHOM CKOPOCTbIO KITyGOUKOBON (hunbTpaLmm.

3akntouenune. Obbem npeacTaTensHON kenesbl BoMbHbIX 3HAYNTENBHO KOPPENUpYeT ¢ BO3pacToM. Huskas CKopoCTb
knyBo4KoBOM nnbTpaLMM SBRSETCS 3aBUCKMbIM (DAKTOPOM pricka pocTa 06bema NpeacTaTenbHON Xenesbl.

Knrouesble cnosa: [obpokayecTBeHHasi rUNepnnasus npefcTaTenbHoi xenesbl, KasaxcTaH, CMepTHOCT,
anuaemuonorus.
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©asekTiniri. CoHFbl OHXbINAbIKTApAa Kyblk acTbl 0€3iHiH, KaTepcid runepnnasusicel 6ap HaykactapgblH eMip Cypy
canacblH 3epTTey YLLUiH FbinbiMK aaicTep kebipek kongaHbina 6actagbl.

Makcar. byn 3eptreyge WeiFbic KasakctaH obnbicbiHbiH, Cemeli KanachbliHaa TypaTbiH ep agamaapia Kyblk acTbl
BesiHiH KaTepci3 runepnnasusacbiHbiH, 4amy kayni daktopnapbl baranangbl. Kayin daktopnapbiHbiH YL Typi 3epTTengi:
Kachl ,KybIKacTbl 6€3iHiH Kenemi, LyMaKTbIK hunbTpaLms KelnaamabIfbl.

Matepuangap MeH agictepi. Kybik acTbl OesiHiH kaTepcis runepnnasusicel 6ap 812 Haykac Tekcepingi. 3epttey
Cemen Kanacblngarbl «Byiipek opTanbiFbl» eMaey MekeMeciHae xyprisingi. 3eptrey cybbekTinepi xacbiHa, Kyblk acTbl 6esi
KenemiHe XaHe LyMaKTblK (unbTpaLms XbingamabiFbiHa 6annaHbiCTel TonTapFa benigi. CtaTucTukansik, ManiMeTTepaiH
KanbINTbl TapanyblH aHblKTay yiiH 6i3 LLlanupo-Bunk TecTiH konganabik. CeHimainik uHTepaansl Bang agiciveH ecentengi.

Hatmxenep. BPH 6ap HaykacTapablH opTawa xacsl 68,4 + 15,7 xactbl Kypagbl. CoHpait-ak 0i3giH 3epTTeyimisge 6i3
Gaprblk NauMeHTTep YLWiH KyblK acTbl OesiHiH opTawa kenemi 45,4 cm3 ekeHiH aHbIKTagblK. byn Kasak xankpiHa CoMkec
kengi. InomepynapnblK GunbTpaumus xbingamabiFsl 6ap Tontapga BPH 6Gap HaykacTtapga Kyblk acTbl 6e3iHiH opTala
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kenemi 45,4+9,38 mn/muH (p=0,003) Kypaasl. momepynspnbik GuibTpaLms XolgaMabiFbl TOMEHAEreH TonTa KyblK acTbl

Oe3iHiH, keneMi XofFapbl ekeHi aHbIKTanabl.

KopbITbiHAbI. HaykacTapablH Kyblk acTbl Ge3iHiH, kenemi xacbiHa 6annaHbICTbl auTapnbiKTai koppensauusnaHagbl.
TemeH rnomepynspnblK unbTpauus KbingamablFbl Kyblk acTbl Oesi kenemiHiH, ecyiHe Toyengi akTopbl 60mbin

Tabbinagpl.

Hezi32i ce3dep: Kybik acmbi besiHiH Kamepci3 aunepnia3usickl, KazakcmaH, eniM-ximim, anudemuomnoausi.
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Introduction

Benign prostatic hyperplasia - common, socially
significant disease associated with age and common cause
of urinary disorders[14]. At the same time, not all patients
with clinical BPH have the same problems. The clinical
course of prostatic hyperplasia largely depends not only on
the epidemiology, but also on the patients themselves:
malnutrition, smoking, alcohol consumption, neglect of
health.

Recently, there has been a trend towards innovative
clinical research aimed at developing new methods for
treatment and rehabilitation of BPH. At the same time,
studies devoted to the epidemiology of various types BPH
were less frequent.

However, without understanding the sickness rate of
BPH, it is impossible to build a quality program aimed to
rehabilitation of BPH patients and reducing mortality in the
population. In addition, creation of such programs is closely
related with patient’s satisfaction.

More than 40.0% of all diseases in men over 50 years
fall at the share of the benign prostatic hyperplasia (BPH)
that brings this disease into line of primary medical and
social  problems.  Moreover, according toWHO's
demographic researches the population of the planet grows
old, thus rate of incidence of this pathology is predicted [2,
25].White and African-American men have a similar
tendency towards the prevalence of prostate diseases. In
fact, several factors contribute to the progression of BPH in
African-American people: higher testosterone in the blood,
enhanced growth factor, high sensitivity of androgen
receptors [7,19]. The Urological communities of different
countries have conducted epidemiological studies and have
shown that the prevalence of BPH in hospitals is higher
(from 30 to 50%) [11,20]. According to the results of the
correlation analysis of scientists data from Europe, the USA
and Asia have been published showing that older age
remains a major risk factor for BPH [11,13,20]. In the United
States, a multicenter study was conducted to study tumors
of various organs and systems, including prostate cancer,
and it was shown that belonging to a particular race is not

statistically significant. However, other studies have shown
that this factor is lower in people of Asian descent than in
whites[18,24].

The genetic component of BPH has a strong influence.
Observational studies of patients under the age of 64 who
have undergone surgery to remove prostatic adenoma
have shown that their relatives have a 4-6 times higher risk
of this disease[4,10,16].The researchers also estimate that
50% of men under the age of 60 had a hereditary form of
BPH. The natural history of BPH depends on the lifestyle
factors.

Worldwide, the incidence of BPH increases among men
less than 60 years.

The main goal of this study is to analyze the influence of
risk factors on the incidence of BPH among the male
population in Semey, East-Kazakhstan region.

Materials and Methods

This was a study of retrospective analysis, conducted
from January 2015 to December 2019, which enrolled all
BPH patients registered at the health-care faciliies of
Semey. All patients were treated at the Semey Kidney
Center. Generally, the clinical Kidney Centre is located in
Medical Organizations with the educational aim, where the
faculty members work together with stuff of Medical
Organization.

From the case history, we extracted information on all
BPH patients aged 40 years and older: age, PV, BMI.

Target population. BPH patients aged 40 years and
above. Subjects were grouped into 4, age starting from 40
years with a difference of 10 years. Subjects were grouped
into 3 according to BMI (>18 to 25) as normal weight,
overweight (>26 to 29), obesity (>30). The classification of
these subgroups was based on WHO Criteria for Asians.

The design of the study is retrospective analysis.

Inclusion criteria: BPH patients aged 40 years and
above. Exclusion criteria: Known case of prostatic
carcinoma.

Statistical analysis: The data analysis was performed
using IBM SPSS Statistics 20 software. Before all statistical
tests, we used the Shapiro-Wilk test to define to normal
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data distribution. The 95% confidence interval was
calculated using Wald method.

The basic descriptive statistics were conducted on
sociodemographic characteristics of BPH patients. At the
second stage of data analysis, descriptive PV tests were
performed in patients with BPH. At the third stage, we
performed correlation analysis to identify various risk factors
of these patients. For all data analyses conducted, p<0,05
were considered statistically significant.

Approval of the Ethics Committee of Semey Medical
University was obtained before the start of the study
(Protocol Ne2, 2018/10/25).

Results

In our study, the average age of patients with BPH was
68.4 £ 15.7 years. The minimum and maximum age was 47
years and 86 years respectively. The mean of prostate
volume was found to be 408 + 147 ml. Main
characteristics of subjects in Table1.

40-49 50-59 60-69 70-79 80>

W Age frequency, years M Age percent, %

Figure 1. Distribution of BPH patients
according to age groups.

Prostate volume.At the same time, all patients were
divided on the basis of Prostate Volume into 3 grades.
Grade 1 had subjects with PV between 25-30 ml, Grade 2
between 31-50 ml, Grade 3 with PV between 51-90 ml.

Table 1. (Table 2).
Anthropometric parameters of patients in Kazakh Table 2
populatlon.Criteria Vean.SD Proportion of patients with BPH by PV groups.
: Gradingof PV, ml Frequency, n Percent, %
Age (years) 684 +15.7 G 1-25.30 262 3
o 108285 G 2-3150 189 233
— G3-51-90 360 443
Distribution of BPH patients according to Age.The Total 812 100

patient in this part of study was divided into 5 groups, from
40 to 87 years respectively.

Frequency distribution is shown in Figure 1. This
diagram shows maximum number of BPH patients in age
group 80 years above.

Prostate volume increased with a mean age of 68.4 +
15.7 years (p=0.004). Highest volume was observed in age
group 80 > years. (Table 3) (Figure 2).

Table 3.
Association of PV with age of BPH patients.
Group 1(40-49) 2 (50-59) 3 (60-69) 4 (70-79) 5 (80 above) Total
N 1 11 140 310 350 812
PV 28.7+1.1 39.49.2 48.3+10.7 52.5+12.4 58.3£13.5 p=0.004
5 4,00
o]
. 3,757 o &
3,50
.
3,25
o
3,001
o
2,757
Q
-1 T T T T
-1 0 1 2 3 4 25 3:0 3:5 4',0 4:5 5:0 55

Figure 2. Graphically represents between

Figure 3. Graphically represents between

PV and Age of BPH patients.BMI and Age of BPH patients.

We divided BMI into 3 groups: normal, overweight,
obesity. There was no correlation found between prostate
volume of BPH patients and BMI. (Table 4)

Mean prostate volume of BPH patients in Glomerular
filtration rate groups was found to be 45.4+9.38 mi/min
(p=0.003). PV was found to be higher in group with reduced
glomerular filtration rate (Table 4).
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Discussion. All patients in our study were
between 40-87 years of age (Table 1). In their
fifth decade was the maximum number of BPH
patients (43.1%). Interesting study done on
Europeans focusing with age ranging between
40-80 years and a mean age of 63.5 years were
comparable to mean age in our study of BPH
patients (68.4 + 15.7) [5,8].

In our study, the mean PV of all patients was
454 ml. This was in accordance with that of
Kazakh population. But mean PV in Africans,
Americans was higher than in our population [21].
There are number of causes such as smoking,
alcohol and aging, and at the same time metabolic
syndrome such as obesity and cardiovascular

T T T T T
10 20 30 40 50

Figure 4. Graphically represents between
BMI and Age of BPH patients.

diseases associated with BPH [3]. However, PV is
reported to be lower than in big countries like India
and China [15].

Table 4.
Association of PV with GFR of BPH patients.
PV groups G1-25-30 G2 - 31-50 G3 -51-90 Total p
N =262 =189 =360 =812
GFR ml/min 27.04+1.8 27.46+0.68 26.54+0.40 0.004

Important reason could be that Chinese and Indians males
are basically of a small physical body compared to other
population males [23]. We have determined that there is a
statistical significance between prostate volume and patient
age [1]. Human genotype and environment affect a person’s
height and reflect their body weight. Genotype and
environment reflect mainly due to the ethnicity of the person [9].

In our study was 812 patients, 452 patients had PV less
than 50 ml and 360 patients with more than 50 ml. The
lowest PV in our study was 25.25 ml and the maximum was
88.9 ml.

Collins H., Parsons J.K. et al. in their study showed that
the maximum patients having a PV ranging between 20 to
50 ml. [18] Another Indian study reported over 75% of BPH
patients with prostate volume 20-50 ml. Equally important
research by Ochiai A., Fritsche H.A., Babaian R.J. et al [17]
showed that only 35% of BPH patients had PV more than
50 ml and lower than 65% had between 25-50 ml.

The assessment of prostate hyperplasia varies in
different studies. This classification according to M. Vary
have a 3 levels: the 1-st grade - <50 ml; the 2-nd - between
50-80 ml, the 3-rd - >80 ml.

Our grading was according to Aguirre et al classification
where 3 levels also considering the next factors (body
weight, aging), but no similar the M. Vary:

Grade 1 - less than 30 ml

Grade 2 — 30-50 ml

Grade 3 — over 50 m|

The results of PV in our study are similar to those of M.
Habes and J.Bahr possibly due to the overlap of several
factors that influence PV [6]. Basically, the size of prostate
helps urologist decide if a patients needs a prostatectomy.
Mostly patients with PV more than 75ml require suprapubic
prostatectomy.

Mean PV in our patients was found to be 28.7; 39.4;
48.3; 52.5 in the age groups respectively (Table3). The
highest PV 58.3ml was found in the 5-th age group (70
years onwards). The results of the current study have a

positive correlation between PV and Glomerular Filtration
Rate (p=0.004).

Also in our study we could not find positive association
of BMI in hyperplasia patients (Figure 3). There are
researches which show positive relationship between BMI
and PV, but depends on ethnicity. Thus, we could not find a
positive association.

While correlating PV and GFR with BPH patients as
shown in Table 4, we found strongest correlation (p=0.004).
These results were similar to a study conducted in
Professionals males (over 25000), in our current study the
men with the lowest GFR in the 3-rd PV grade.

Another European study showed that GFR is an
independent risk factor for benign prostatic hyperplasia. The
NHANES Il study concluded that obese men with
decreased GFR were more associated with BPH surgery.

Rohrmann et al concluded that men with lower GFR
(<26.4) are more likely to have larger glands [22].

This is the demographic study done on Kazakh
population that showed evidence that PV is strongly
correlated with GFR of BPH patients. Obesity and alcohol
more than other factors are associated with increased PV in
a number of research studies. The main reason that obesity
contributes to the development of BPH is still not
understood. One of the possible variants of pathogenesis
may be an increase conversion of testosterone to the
hormone estrogen, leading to prostate adenoma.

Other studies suggest that insulin promotes prostatic
growth also. Therefore, all patients with obesity and
diabetes have a predisposition of higher PV [12].

Conclusion. Prostate gland volume of patients
increased significantly with increasing age. Lower
Glomerular Filtration Rate is dependent risk factor for
prostatic growth. Obesity is the most important factor
influencing prostate gland volume in BPH patients.

Contribution of the authors: All authors equally participated

in the search, analysis of literary sources and writing sections of
the article.

131




Original article

Science & Healthcare, 2023 (Vol. 25) 4

Conflicts of Interest: The authors declare no conflicts of
interest.

Funding: No funding provided by third parties.

Publication Information: This material has not been
published elsewhere and is not under review by other publishers.

Literature:

1. Agrawal C., Chalise P., Bhandari B. Correlation of
prostate volume with international prostate symptom score
and quality of life in men with benign prostatic hyperplasia //
Nepal Medical College journal: NMCJ. 2008. 10:2:104-7.

2. Albisini Simone, Fouad Aoun, Thierry Roumeguere,
Francesco Porpiglia, Andrea Tubaro. New treatment
strategies for benign prostatic hyperplasia in the frail elderly
population: a systematic review // Minerva Urologica e
Nefrologica.2017. April.69(2).pp.19-32

3. Burke J.P., Rhodes T., Jacobson D.J., McGree M.,
et al. Association of anthropometric measures with the
presence and progression of benign prostatic hyperplasia /
American Journal of Epidemiology, 2006. 164:1:41-6.

4. Chokkalingam A.P., Gao Y.T., Deng J., Stanczyk
F.Z., Sesterhenn I.A., Mostofi F. et al. Insulin-like growth
factors and risk of benign prostatic hyperplasia // The
Prostate. 2002.52:2:98-105.

5. Giovannucci E., Rimm E.B., Chute C.G., Kawachi I.,
et al. Obesity and benign prostatic hyperplasia // American
journal of epidemiology. 1994. 140:11:989-1002.

6. Habes M., Bahr J., Schiller T., Kiihn J.P., Hoppe L.,
et al. New technique for prostate volume assessment //
World Journal of Urology. 2014. 32(6):1559-69.

7. Han X.F., Ren J.L., Hu L.M., Chen F.R., Xu KX.
Prevalence of benign prostatic hyperplasia in Pingliang.
Gansu: investigation and clinical analysis Zhonghua Nan Ke
Xue. 2013. 19:4:324-327.

8. Hoo N.K, Ayob M.A. et al. Prostate Volume
Ultrasonography: The Relationship of Body Weight, Height,
Body Mass Index and Ethnicity in Transabdominal
Measurement // International Journal of Biology and
Biomedical Engineering. 2012. 4:6:187-95.

9. Jayadevappa R. Chhatre S., Johnson J.C,
Malkowicz S.B. Association between ethnicity and prostate
canceroutcomes across hospital and surgeon volume
groups // Health policy. 2011.99:2:97-106.

10. Kim J., Shim S., Lee W., Kim H., Kwon S.S., Bae J.
Sociodemographic and lifestyle factors affecting the
self-perception period of lower urinary tract symptoms of
international prostate symptom score items // International
journal of clinical practice. 2012.66:12:1216-23.

11. Kok E.T., Schouten B.W., Bohnen A.M., Groeneveld
F.P., Thomas S., Bosch J.L. Risk factors for lower urinary
tract symptoms suggestive of benign prostatic hyperplasia
in a community based population of healthy aging men: the
Krimpen study // Journal Urology. 2009. 181:710-6.

12. Lee S., Min H.G., Choi S.H., Kim Y.J., Oh S.W., Kim
Y.J., et al. Central obesity as a risk factor for prostatic
hyperplasia // Obesity. 2006. 14:1:172- 11.

Contact information:

13. Lee SW.H., Chan EM.C., Lai Y.K. The global
burden of lower urinary tract symptoms suggestive of
benign prostatic hyperplasia: A systematic review and
meta-analysis. 2017  Aug 11.  7(1):7984. doi
10.1038/s41598-017-06628-8.

14. McVary K.T. Benign prostatic hyperplasia 1-st ed.
Humana Press Inc: Totowa NJ, 2004. P.21-33.

15. McVary K.T., Roehrborn C.G., Avins A.L., Barry
M.J., Bruskewitz R.C., Donnell R.F. et al. Update on AUA
guideline on the management of benign prostatic
hyperplasia // The Journal of urology. 2011. 185:5:1793-
803.

16. Mosli H., Abdel-Meguid T.A. The relationship
between prostate volume, prostate-specific antigen and age
in Saudi men with benign prostatic conditions // African
Journal of Urology. 2010.16:4:117-23.

17. Ochiai A., Fritsche H.A., Babaian R.J. Influence of
anthropometric measurements, age, and prostate volume
on prostate-specific antigen levels in men with a low risk of
prostate cancer // Urology. 2005. 66 (4):819-23.

18. Parsons J.K., Carter H.B., Partin A.W., Windham
B.G., Metter E.J., Ferrucci L. et al. Metabolic factors
associated with benign prostatic hyperplasia // The Journal
of Clinical Endocrinology & Metabolism 2006;91;7:2562-8.

19. Placets E.A., Kavachi I, Rimm E.B., Willett V.K.,
Giovannucci E. Race. Ethnicity and benign prostatic
hyperplasia in a subsequent study of health workers // J
Urol.2000. 163. Pp. 490-495.

20. Platz E.A., Kawachi I, Rimm E.B., Willett W.C.,
Giovannucci E. Race, ethnicity and benign prostatic
hyperplasia in the health professionals follow up study /
Journal Urology. 2000.163:490-5.

21. Rohrmann S., Smit E., Giovannucci E., Platz E.A.
Associations of obesity with lower urinary tract symptoms
and noncancer prostate surgery in the Third National Health
and Nutrition Examination Survey // American Journal of
Epidemiology. 2004.159:4:390-7.

22. Seim A., Hoyo C., Ostbye T., Vatten L. The
prevalence and correlates of urinary tract symptoms in
Norwegian men: the HUNT study // BJU international. 2005.
96:1:88-96.

23. Sorkin J.D., Muller D.C., Andres R. Longitudinal
change in height of men and women: implications for
interpretation of the body mass index: the Baltimore
Longitudinal Study of Aging // American Journal of
Epidemiology. 1999. 150:9:969-77.

24. Standring S., Healy J., Johnson D., Williams A.,
Standring S. Gray’s Clinical Anatomy ed 40th.. London
Elsevier: Churchill Livingstone 2008;

25. Vuichoud C., Loughlin K.R. Benign Prostatic
Hyperplasia: epidemiology, economics and evaluation //
Can J Urol. 2015. 22  (Suppl 1). pp:1-6.
https://www.ncbi.nlm.nih.gov/pubmed/26497338

Kussainov Asset M. - Department of Surgical Disciplines, NCJSC “Semey Medical University”, Semey, Republic of

Kazakhstan

Postal address: Republic of Kazakhstan, 071400, Semey, Abai st., 103

E-mail: asetkusainov76@gmail.com
Phone: +7 777 154 40 7

132


https://www.ncbi.nlm.nih.gov/pubmed/26497338

