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K CBEAEHHUIO ABTOPOB!
[Ipu HampaBIEeHUY CTAaTbH B PEAAKITUIO HEOOXOIUMO COOIONATh CISAYIONINE TIPABHIIIA;

1. CraTps nomkHa OBITH IPEJCTaBICHA B IBYX SK3EMIUIIPAX, HA PYCCKOM HMJIM aHTITUHACKOM SI3bI-
Kax, HaTrleyaTaHHas yepe3 MoJITopa HHTepBaJjia Ha OIHOI CTOPOHE CTAHIAPTHOIO JIUCTA € INMPHHOI
JIEBOTO NOJIsI B TPHM caHTHMeTpa. Mcnonb3yemblil KOMIIBIOTEPHBII WPUQT U1 TEKCTa Ha PYCCKOM U
aHnuickoM s3bikax - Times New Roman (Kupuiuna), 115 TeKcTa Ha TPy3UHCKOM S3BIKE CIIEAYeT
ucnoip3oBath AcadNusx. Pasmep mpudra - 12. K pykonrcu, HaneyaTaHHOW Ha KOMITBIOTEPE, JTODKEH
o5ITh IprtoskeH CD co crarbeit.

2. Pa3Mep craTbu TOTKEH OBITH HE MEHEe NeCsTH 1 He OoJiee 1BaALATH CTPAHUI] MAITHOIINCH,
BKJIIOYAsl yKa3areJlb JINTepaTypsl U Pe3loMe Ha aHIJIMIICKOM, PYCCKOM U IPYy3HHCKOM SI3bIKaX.

3. B crarbe 10KHBI OBITH OCBEIICHBI AKTyaIbHOCTh JAHHOTO MaTepHalla, METOIBI U PE3YIIbTaThI
UCCIIeIOBaHUs U X 00CYyKACHHE.

[Ipu npencTaBiIeHNHN B IIeYaTh HAYYHBIX SKCIIEPUMEHTAIBHBIX PA0OT aBTOPHI JOJIKHBI YKa3bIBATH
BHUJl U KOJMYECTBO SKCIIEPUMEHTANBHBIX KUBOTHBIX, IPUMEHSBIINECS METOABl 00e300MMBaHUS U
YCBHIJICHHUS (B XOJI€ OCTPBIX OIIBITOB).

4. K crarbe JOIKHBI OBITH MIPUIIOMKEHBI KpaTKoe (Ha MOJICTPAaHUIIBI) Pe3OMe Ha aHIIIUICKOM,
PYCCKOM M IT'PY3HHCKOM $I3bIKax (BK/IIOYAIOLIEE CIELYOLINE pa3aesbl: Liedb UCCIeI0BaHNs, MaTepHual U
METOJIBI, PE3YJILTATHI M 3aKIIFOUSHHE) U CIIUCOK KITtoueBBIX cioB (key words).

5. Tabnunp! HEOOXOIUMO NPENCTABIATE B Ie4aTHOH hopme. DoTokonuu He npuHUMaroTcs. Bee
nu¢poBbie, HTOTOBbIE H NPOLIEHTHbIE JaHHbIE B Ta0JIMIaX J0JIKHbI COOTBETCTBOBATH TAKOBBIM B
TeKcTe cTaThbU. Tabiuibl U rpaduKu TOJKHBI OBITH 03aryIaBIICHBI.

6. dotorpadun AOIKHBI OBITH KOHTPACTHBIMHU, (POTOKOIHHU C PEHTTEHOTPAMM - B IO3UTUBHOM
n300paxeHuH. PUCYyHKH, yepTeXu U IuarpaMmbl clIeoyeT 03ariaBUTh, IPOHYMEPOBATh U BCTABUTH B
COOTBeTCTBYIOIIEe MecTo TekcTa B tiff opmare.

B noanucsix k MukpogotorpadgusaM cieayeT yKa3plBaTh CTEICHb yBEIMUCHUS Yepe3 OKYISP HITH
00BEKTUB U METOJ] OKPACKU WJIM UMIIPETHALIMH CPE30B.

7. ®aMUIUU OTEYECTBEHHBIX aBTOPOB MIPUBOJAATCS B OPUTHHAIBHON TPAHCKPUIILIUH.

8. I[Ipu opopmnennu u HampaBneHun crared B xypHanm MHI mpocum aBTOpOB cobmronars
NpaBUIIa, U3JI0KEHHBIE B « EMUHBIX TpeOOBaHUSIX K PYKOMHUCSM, IPEACTABISIEMBIM B OMOMEIUIIMHCKHUE
JKypHAJIbD», TPUHATHIX MeXIyHapOAHBIM KOMHUTETOM PEIAaKTOPOB MEAMLMHCKUX KYpHAJIOB -
http://www.spinesurgery.ru/files/publish.pdf u http://www.nlm.nih.gov/bsd/uniform_requirements.html
B koHIIe Kax 101 OPUTHHATIBHOM CTaThU MPUBOAUTCA OnOIHOrpadguyeckuii cnucok. B cnmncok nurepa-
TYPBI BKJIFOYAIOTCSl BCE MaTepHalibl, HA KOTOPBbIE UMEIOTCS CCBUIKU B TeKcTe. CIHUCOK COCTaBIAETCs B
andaBUTHOM MOpsAKe U HymMepyeTcs. JIutepaTypHblii HCTOYHMK NPUBOAUTCS Ha sI3bIKE OpUrMHaia. B
CIMCKE JINTEPATyPhl CHavYajia IPUBOIATCS PabOThI, HAMCAHHBIE 3HAKaMU TPY3MHCKOTO andaBuTa, 3aTeM
Kupwuien u naruHuneidl. CChUIKM Ha IUTHUPYEMble pabOThl B TEKCTE CTAaTbH JAIOTCS B KBaIpPaTHBIX
CKOOKax B BUJI€ HOMEPA, COOTBETCTBYIOLIETO HOMEPY JaHHOH pabOoThI B CIIMCKE TUTEPaTypbl. bonbmmH-
CTBO IIUTHPOBAHHBIX UCTOYHUKOB JOJKHBI OBITH 3a IMOCTIEAHNUE S5-7 JIET.

9. ns momydeHus MpaBa Ha MyONMKAIMIO CTaThs OJDKHA MMETh OT PYKOBOIUTENSI pabOTHI
WIN YUPEXKJCHUS BU3Y U CONPOBOIUTEIHHOE OTHOLLICHNUE, HAIMCAHHBIC WJIM HAlledaTaHHbIE Ha OJIaHKe
Y 3aBEPEHHBIE MOJIHCHIO U NIEYATHIO.

10. B koHIe cTaThU NOJKHBI OBITH MOAMHCH BCEX aBTOPOB, MOJHOCTBHIO MPUBEAEHBI UX
(amMuInM, UIMEHa U OTYECTBA, YKa3aHbl CIIy>KeOHBIN M AOMAIIHUI HOMEpa TeJIe(OHOB U agpeca MM
uHble koopAuHaThl. KomuuecTBo aBTOPOB (COABTOPOB) HE NOHKHO MPEBBIMIATH IISATH YEJIOBEK.

11. Penakuus ocraBisiet 3a cO00i MpaBo COKpaIaTh ¥ HCIPaBIATh cTarhi. Koppekrypa aBropam
HE BBICBUIAETCS, BCS paboTa U CBEpKa IPOBOAUTCS 110 aBTOPCKOMY OPHTHHAILY.

12. HemomycTuMoO HampaBiieHHE B pelaklMIo padoT, MpeICTaBICHHBIX K MeYaTH B MHBIX
M3/1aTeNbCTBAX WIIM OMYOJIMKOBAHHBIX B APYTHX U3JAHUSX.

Hpﬂ HApYHNIEHUH YKa3aHHBIX IPABUJI CTATbU HE PAaCCMAaTPUBAIOTCH.




REQUIREMENTS

Please note, materials submitted to the Editorial Office Staff are supposed to meet the following requirements:

1. Articles must be provided with a double copy, in English or Russian languages and typed or
compu-ter-printed on a single side of standard typing paper, with the left margin of 3 centimeters width,
and 1.5 spacing between the lines, typeface - Times New Roman (Cyrillic), print size - 12 (referring to
Georgian and Russian materials). With computer-printed texts please enclose a CD carrying the same file titled
with Latin symbols.

2. Size of the article, including index and resume in English, Russian and Georgian languages must
be at least 10 pages and not exceed the limit of 20 pages of typed or computer-printed text.

3. Submitted material must include a coverage of a topical subject, research methods, results,
and review.

Authors of the scientific-research works must indicate the number of experimental biological spe-
cies drawn in, list the employed methods of anesthetization and soporific means used during acute tests.

4. Articles must have a short (half page) abstract in English, Russian and Georgian (including the
following sections: aim of study, material and methods, results and conclusions) and a list of key words.

5. Tables must be presented in an original typed or computer-printed form, instead of a photocopied
version. Numbers, totals, percentile data on the tables must coincide with those in the texts of the
articles. Tables and graphs must be headed.

6. Photographs are required to be contrasted and must be submitted with doubles. Please number
each photograph with a pencil on its back, indicate author’s name, title of the article (short version), and
mark out its top and bottom parts. Drawings must be accurate, drafts and diagrams drawn in Indian ink
(or black ink). Photocopies of the X-ray photographs must be presented in a positive image in tiff format.

Accurately numbered subtitles for each illustration must be listed on a separate sheet of paper. In
the subtitles for the microphotographs please indicate the ocular and objective lens magnification power,
method of coloring or impregnation of the microscopic sections (preparations).

7. Please indicate last names, first and middle initials of the native authors, present names and initials
of the foreign authors in the transcription of the original language, enclose in parenthesis corresponding
number under which the author is listed in the reference materials.

8. Please follow guidance offered to authors by The International Committee of Medical Journal
Editors guidance in its Uniform Requirements for Manuscripts Submitted to Biomedical Journals publica-
tion available online at: http://www.nlm.nih.gov/bsd/uniform_requirements.html
http://www.icmje.org/urm_full.pdf
In GMN style for each work cited in the text, a bibliographic reference is given, and this is located at the end
of the article under the title “References”. All references cited in the text must be listed. The list of refer-
ences should be arranged alphabetically and then numbered. References are numbered in the text [numbers
in square brackets] and in the reference list and numbers are repeated throughout the text as needed. The
bibliographic description is given in the language of publication (citations in Georgian script are followed
by Cyrillic and Latin).

9. To obtain the rights of publication articles must be accompanied by a visa from the project in-
structor or the establishment, where the work has been performed, and a reference letter, both written or
typed on a special signed form, certified by a stamp or a seal.

10. Articles must be signed by all of the authors at the end, and they must be provided with a list of full
names, office and home phone numbers and addresses or other non-office locations where the authors could be
reached. The number of the authors (co-authors) must not exceed the limit of 5 people.

11. Editorial Staff reserves the rights to cut down in size and correct the articles. Proof-sheets are
not sent out to the authors. The entire editorial and collation work is performed according to the author’s
original text.

12. Sending in the works that have already been assigned to the press by other Editorial Staffs or
have been printed by other publishers is not permissible.

Articles that Fail to Meet the Aforementioned
Requirements are not Assigned to be Reviewed.
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INHIBITORS ON LIPID PROFILE, RENAL FUNCTION, AND LIVER PARAMETERS
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’Department of Clinical Laboratory Sciences, College of Pharmacy, University of Mosul, Mosul, Iraq.

Abstract.

Background: Tamsulosin and Sa-reductase inhibitors
(finasteride and dutasteride) are widely prescribed for benign
prostatic hyperplasia (BPH). However, their systemic effects
on metabolic, renal, and hepatic functions remain incompletely
understood.

Objective: To evaluate the safety profile of tamsulosin
monotherapy compared with combination therapies (tamsulosin
plus finasteride or dutasteride) on lipid profile, renal function,
liver enzymes, and bilirubin levels in men with BPH.

Methods: This cross-sectional study included 102 male
participants aged >50 years, divided into five groups: healthy
controls (n=26), newly diagnosed treatment-naive BPH (n=25),
BPH receiving tamsulosin monotherapy >3 months (n=26), BPH
receiving tamsulosin+finasteride >3 months (n=11), and BPH
receiving tamsulosin+dutasteride >3 months (n=14). Serum
lipid profile (total cholesterol, triglycerides, HDL-C, LDL-C,
VLDL, atherogenic index), renal function (urea, creatinine,
eGFR, uACR), liver function (ALT, AST, ALP, GGT, albumin),
and bilirubin fractions (total, direct, indirect) were measured
using standardized automated methods.

Results: Lipid profile parameters showed no significant
differences between treatment groups and controls, with all
values remaining within desirable ranges. Renal function tests,
including serum urea, creatinine, eGFR, and urinary albumin-
to-creatinine ratio, demonstrated no clinically significant
alterations across all BPH treatment groups compared to
controls. Liver enzymes (ALT, AST, ALP, GGT) and serum
albumin levels remained within normal limits across all groups.
Total, direct, and indirect bilirubin concentrations showed no
significant elevation, indicating preserved hepatic excretory
function. Notably, no statistically significant differences were
observed between tamsulosin monotherapy and combination
therapy groups for any of the measured parameters.

Conclusion: Tamsulosin administered alone or in combination
with finasteride or dutasteride for more than three months
demonstrated non-significant differences in the measured
biochemical parameters among the studied groups represented
by no adverse effects on lipid metabolism, renal function, liver
enzymes, or bilirubin homeostasis. These findings support the
safe use of these therapeutic regimens in elderly BPH patients,
including those with underlying metabolic or organ function
concerns. Further prospective longitudinal studies with larger
sample sizes are warranted to confirm these observations.

Key words. Benign prostatic hyperplasia, tamsulosin, 5-alpha
reductase inhibitors, lipid profile, renal function, liver function.

Introduction.

Benign prostatic hyperplasia (BPH) is a prevalent urological
condition affecting aging men, with its incidence increasing
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progressively after the fifth decade of life [1]. The medical
management of BPH has evolved significantly, with alpha-
blockers such as tamsulosin and 5a-reductase inhibitors (5-ARIs)
including finasteride and dutasteride representing cornerstones
of pharmacological therapy [2]. Tamsulosin, a selective alpha-
1A adrenoceptor antagonist, provides rapid symptomatic
relief, thereby addressing the underlying pathophysiology
[3]. Although combination therapy has demonstrated superior
efficacy in reducing symptom progression and preventing acute
urinary retention, the long-term safety profile of these agents—
particularly their extra-prostatic effects on metabolic, renal, and
hepatic functions—remains incompletely characterized.

Emerging evidence suggests potential off-target effects of alpha-
blockers and 5-ARIs on lipid metabolism, renal hemodynamics,
and hepatic enzyme activities. Tamsulosin, through its effects on
peripheral vascular tone, may influence lipid profiles and renal
perfusion [4,5]. Similarly, 5-ARIs, by modulating androgen
metabolism, could potentially alter hepatic synthetic function
and lipid homeostasis. Given that patients receiving BPH
therapy are often elderly with multiple comorbidities, including
dyslipidemia, chronic kidney disease, and non-alcoholic
fatty liver disease, understanding the systemic safety of these
medications is of paramount clinical importance [3]. Despite
the widespread use of tamsulosin alone or in combination with
finasteride or dutasteride, comprehensive studies evaluating their
concurrent effects on lipid profiles, renal function parameters
(including urea, creatinine, estimated glomerular filtration rate,
and urinary albumin-to-creatinine ratio), and liver function tests
(including aminotransferases, alkaline phosphatase, gamma-
glutamyl transferase, and bilirubin fractions) remain limited [2].

Therefore, this study was designed to evaluate the safety
profile of tamsulosin monotherapy compared with combination
regimens of tamsulosin plus finasteride or dutasteride on key
metabolic, renal, and hepatic parameters in men with BPH. By
comparing treatment-naive BPH patients, treated patients, and
healthy controls, this investigation aims to provide evidence-
based insights into the systemic effects of these commonly
prescribed medications, thereby guiding clinicians in optimizing
therapeutic decisions for elderly patients with BPH and
concomitant metabolic or organ dysfunction.

Materials and Methods.

Study design:

This cross-sectional study was conducted from November
2025 to March 2026 at Al-Salam Teaching Hospital, Al-Mosul
General Hospital, Al-Jumhori Teaching Hospital, and the
Research Hospital in Nineveh Governorate. A total of 102 male
participants aged over 50 years were enrolled and divided into
five groups: Group I (control, n=26) comprised healthy subjects
with prostate size less than 30 cc; Group II (n=25) included
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newly diagnosed benign prostatic hyperplasia (BPH) patients
with prostate size exceeding 30 cc who had not yet received
treatment; Group III (n=26) consisted of BPH patients receiving
tamsulosin monotherapy for more than three months; Group
IV (n=11) received combination therapy of tamsulosin and
finasteride for more than three months; and Group V (n=14)
received combination therapy of tamsulosin and dutasteride for
more than three months. These medications were administered
at daily dosing intervals of tamsulosin 0.4mg, finasteride Smg,
and dutasteride 0.5mg.

Ethical adherence: Ethical approval was obtained from
the University of Mosul Collegiate Committee for Medical
Research Ethics (No. 58, code PREC-25-3-17) and the Iraqi
Ministry of Health/Nineveh Health Directorate (No. 52488).
Written informed consent was obtained from all participants.

Demographic parameters including age, residence, marital
status, occupation, and clinical data encompassing urinary
symptoms (irritative/storage symptoms and voiding/obstructive
symptoms), comorbidities, medication history, family history
of prostate disease, smoking status, and alcohol intake were
collected through face-to-face interviews. Anthropometric
measurements included weight (kilograms) and height (meters),
from which body mass index (BMI) was calculated as weight
divided by height squared (kg/m?).

Biochemical Analyses:

Study population: Male over 50 years and older, the patients
who have been diagnosed with benign prostatic hyperplasia
(BPH), or those on treatment with tamsulosin alone or on
combination therapy of tamsulosin plus finasteride or dutasteride
and comparing them with normal prostate size participants
(apparently healthy control group). Participants who have been
presenting with specific symptom score (moderate to severe,
IPSS >10), and those planning for medical or surgical treatment
for BPH. About Consent, they must be able to provide informed
consent and able to complete study questionnaires.

Exclusion Criteria: Participants below 50 years and any prior
cancer diagnosis, especially prostate cancer were excluded.
Other Urinary Conditions like: Prostatitis, urinary incontinence,
urethral strictures, or other also were excluded. Previous surgery
ofthe lower urinary tract or medical treatments; like current use of
certain medications that affect BPH symptoms, such as diuretics,
antihistamines, antimuscarinic or tricyclic antidepressant
drugs. Medical conditions like immunocompromised status,
uncontrolled diabetes (HbAlc >7%), cognitive or psychiatric,
like neurological, physical, or psychiatric disturbances, chronic
kidney disease stage 3 or higher (eGFR<60), chronic liver
disease (cirrhosis, hepatitis), alcoholics were all excluded.

Venous blood samples (10 mL) were collected from each
participant using sterile disposable syringes. The blood was
placed in gel activator tubes for serum separation following
centrifugation at 3000 rpm for 10 minutes.

Renal function assessment included serum urea and
creatinine measured photometrically using Mindray BS-240
autoanalyzer with enzymatic kits (Shenzhen Mindray Bio-
medical Electronics, China). Urea was determined by the
urease-glutamate dehydrogenase UV method at 340 nm, while
creatinine was measured by the sarcosine oxidase method at 546
nm. Estimated glomerular filtration rate (¢GFR) was calculated
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using the CKD-EPI creatinine equation. Urinary albumin-
to-creatinine ratio (UACR) was determined using AFIAS-6
fluorescence immunoassay (Boditech, Republic of Korea) for
microalbumin, with urine creatinine measured by the enzymatic
method on Mindray BS-240.

Liver function tests included alanine aminotransferase
(ALT), aspartate aminotransferase (AST), alkaline phosphatase
(ALP), and serum albumin, all measured on Mindray BS-240
autoanalyzer using kinetic and colorimetric methods. ALT and
AST were determined by IFCC-recommended methods without
pyridoxal phosphate activation at 340 nm. ALP was measured
using the p-nitrophenyl phosphate method at 405 nm. Gamma-
glutamyl transferase (GGT) was quantified using FUJIFILM
DRI-CHEM NX600 analyzer with reflective spectrophotometry
at 400 nm. Total and direct bilirubin were measured by the
vanadate oxidation method at 450 nm on Mindray BS-240, with
indirect bilirubin calculated mathematically as total bilirubin
minus direct bilirubin.

Lipid profile assessment included total cholesterol (TC),
triglycerides (TG), and high-density lipoprotein cholesterol
(HDL-C) measured on Mindray BS-240 using enzymatic
colorimetric methods (CHOD-POD for cholesterol, GPO-POD
for triglycerides, and direct method for HDL-C). Very low-
density lipoprotein (VLDL) was calculated as TG/S, while low-
density lipoprotein cholesterol (LDL-C) was estimated using
equation: LDL-C = [Total cholesterol — HDL-C] — TG/5. The
atherogenic index (Al) was calculated as log (TG/HDL-C).

Statistical Analysis: Data were analyzed using SPSS version
16 for Windows (IBM Co., Chicago, IL, USA). Normality of
continuous variables was assessed using the Shapiro—Wilk test,
while non-continuous variables were evaluated using Fisher’s
exact test. One-way ANOVA followed by post-hoc testing at
95% confidence intervals was used for continuous variables,
and Chi-square test for non-continuous variables. A P-value <
0.05 was considered statistically significant.

Results.

Demographic data of participants: The age of the enrolled
population in the study was 65.6+7.67 years, with majority were
overweight (80.4%, n=82), while 19.6% (n=20) were normal
BMI. Regarding social status, almost all participants were
married (99.0%, n=101), majority of dwelled in urban areas
(93.1%, n=95), only 42.2% (n=43) were employed and 57.8%
(n=59) were retired. A positive family history for prostate
hyperplasia reported in 23.5% (n=24) of patients, drug allergy
reported in 11.8% (n=12) of patients, and smokers percentage
was low 30.4%, (Table 1).

Renal function tests of prostate treated groups: Regarding
renal function tests, urea concentration ranged from 5.50+0.95
mmol/L in the BPH+TD group to 6.85+3.09 mmol/L in the BPH
group, (p=0.1514), creatinine concentrations demonstrated the
lowest in BPH+TD group (81.54+20.73 pmol/L) and the highest
in BPH group (103.58+46.77 umol/L), (p = 0.2074). Regarding
eGFR, the value was highest in BPH+TD group (87.98+14.22
mL/min/1.73m?), lowest in BPH (75.93£19.1 mL/min/1.73m?),
(p=0.2929). For uACR, values were non-significantly different
(p=0.0731) and ranged from 2.17+1.43 mg/mmol in the BPH+T
group to 3.68+2.88 mg/mmol in the BPH group, (Table 2 and
Figure 1).



Table 1. Demographic and clinical status of all participants in the study.

Demographic and clinical parameters

Age, years mean and SD

BMI, n (%)

Marital status, n (%)
Residency, n (%)
Employee status, n (%)
Drug allergy, n (%)

Smoking, n (%)

Normal
Overweight
Single
Married
Rural
Urban
Retire
Employee
Yes

65.6+7.67
20 (19.6%)
82 (80.4%)
1 (1%)

101 (99%)
7 (6.9%)
95 (93.1%)
59 (57.8%)
43 (42.2%)
12 (11.8%)
90 (88.2%)
31 (30.4%)
71 (69.6%)

Table 2. Kidney function tests in the prostate treated groups compared to control group.

Kidney parameters C (n=26) BPH (n=25) BPH+T (n=26) BPH+TF (n=11) BPH+TD (n=14) P value
Urea, mmol/L 5.65+1.63 6.85+3.09 6.73+£2.01 6.5+2.3 5.5+0.95 0.1514
Creatinine, pmol/L 92.96+25.87 103.58+46.77 87.09+16.09 91.92+27.89 81.54+20.73 0.2074
eGFR, ml/min./1.73m2 80.41+19.49 75.93+19.1 84.15+14.17 81.27+21.34 87.98+14.22 0.2929
uACR, mg/g 2.43+1.49 3.68+2.88 2.17+1.43 2.842.16 2.34+1.58 0.0731

The data presented as meant standard deviation and demonstrated non-significant differences between groups at p value greater than 0.05
using one-way ANOVA followed by post-hoc test at confidence intervals 95%. C=Control group, BPH=Benign prostate hyperplasia group,
BPH+T=BPH treated by tamsolusin, BPH+TF=BPH treated by tamsolusin and finasteride, BPH+TD=BPH treated by tamsolusin and dutasteride.
eGFR=Estimated glomerular filtration rate, uACR= urine albumin to creatinine ratio.

Table 3. Liver function tests in the prostate treated groups compared to control group.

Liver parameters C (n=26) BPH (n=25) BPH+T (n=26) BPH+TF (n=11) BPH+TD (n=14) P value
ALT, U/L 20.47+15.41 18.27+7.41 18.91£13.13 20.4+9.29 19.74+18.25 0.9764
AST, U/L 20.08+7.02 18.4246.93 19.3+6.88 18.88+5.14 19.4+7.11 0.9378
ALP, U/L 117.224+43.97 134.41+47.62 116.294+32.93 118.85+53.39 125.93+34.56 0.5417
GGT, U/L 27.58+18.72 29.64+18.17 25.39+13.33 19.64+6.93 18.86+7.98 0.1654

Data expressed as mean +SD, the results demonstrated non-significant differences between groups at p values greater than 0.05 using one-way
ANOVA followed by post-hoc test at confidence intervals 95%. C= control group, BPH= Benign prostate hyperplasia group, BPH+T= BPH
treated by tamsolusin, BPH+TF= BPH treated by tamsolusin and finasteride, BPH+TD= BPH treated by tamsolusin and dutasteride. ALT=Alanine
aminotransferase, AST=Aspartate aminotransferase, ALP=Alkaline Phosphatase, GGT=Gamma-glutamyl transferase.

Table 4. Liver excretory and synthetic functions parameters in the prostate treated groups compared to control group.

Bilirubin C (n=26) BPH (n=25) BPH+T (n=26)  BPH+TF (n=11) BPH+TD (n=14) P value
Total bilirubin, mg/dL 0.8+0.38 0.9+0.66 0.98+0.44 0.67+0.19 0.64+0.27 0.1314
Direct bilirubin, mg/dL  0.28+0.16 0.26+0.18 0.29+0.15 0.2240.11 0.26+0.19 0.7964
Indirect bilirubin, mg/dL  0.59+0.27 0.63+0.5 0.69+0.3 0.47+0.15 0.38+0.19 0.0541
Albumin, g/dL 4224033 4.08+0.43 4.18+0.31 4.2+0.19 4.09+0.46 0.6171

Data expressed as mean+SD, the results demonstrated non-significant differences between groups at p value greater than 0.05 using one-way
ANOVA followed by post-hoc test at confidence intervals 95%. C= control group, BPH= Benign prostate hyperplasia group, BPH+T= BPH
treated by tamsolusin, BPH+TF= BPH treated by tamsolusin and finasteride, BPH+TD= BPH treated by tamsolusin and dutasteride.

Table 5. Lipid parameters in the prostate treated groups compared to control group.

Lipid Parameters C (n=26) BPH (n=25) BPH+T (n=26)  BPH+TF (n=11) BPH+TD (n=14) P value
TC, mg/dL 175.11241.42 187.72+38.71 176.3136.68 180.59+37.78 196.14+53.88 0.5016
TG, mg/dL 199.58+90.67 185.04+103.17 147.12+82.74 179.13£121.19 198.89+115.53 0.3551
HDL, mg/dL 39.18+9.74 38.33+10.12 38.93+8.35 39.41+12.96 42.76+12.05 0.7627
VLDL, mg/dL 39.61£17.52 37.14420.74 29.42+16.43 35.86+24.15 39.81423.17 0.3621
LDL, mg/dL 95.81+39.55 111.5+32.34 107.52+35.12 105.07+40.96 113.05+39.83 0.5454

Data expressed as mean+SD. The results demonstrated non-significant differences between groups at p value greater than 0.05 using one-way
ANOVA followed by post-hoc test at confidence intervals 95%. C= control group, BPH= Benign prostate hyperplasia group, BPH+T= BPH
treated by tamsolusin, BPH+TF= BPH treated by tamsolusin and finasteride, BPH+TD= BPH treated by tamsolusin and dutasteride. TC= Total
cholesterol, TG=Triglyceride, HDL=High density lipoprotein, VLDL=Very low density lipoprotein, LDL=Low density lipoprotein.
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Figure 1. Renal function parameters in the studied groups. The histogram bar and error bar represents mean£SD. The results demonstrated non-
significant differences between groups at p value greater than 0.05 using one-way ANOVA followed by post-hoc test at confidence intervals 95%,
the data shown normal distribution using the Shapiro—Wilk test. Control= control group, BPH= Benign prostate hyperplasia group, BPH+T=
BPH treated by tamsulosin, BPH+TF= BPH treated by tamsulosin and finasteride, BPH+TD= BPH treated by tamsulosin and dutasteride.
eGFR=Estimated glomerular filteration rate, uACR=urine Albumin-Creatinine ratio.
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Figure 2. Liver function parameters in the studied groups. The histogram bar and error bar represents mean+SD. The results demonstrated
non-significant differences between groups at p value greater than 0.05 using one-way ANOVA followed by post-hoc test at confidence
intervals 95%%, the data shown normal distribution using the Shapiro—Wilk test. Control= control group, BPH= Benign prostate hyperplasia
group, BPH+T= BPH treated by tamsulosin, BPH+TF= BPH treated by tamsulosin and finasteride, BPH+TD= BPH treated by tamsulosin
and dutasteride. ALT=Alanine aminotransferase, AST=Aspartate aminotransferase, ALP=Alkaline Phosphatase, GGT=Gamma-glutamyl
transferase.
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Figure 3. Adjuvant liver parameters in the studied groups. The histogram bar and error bar represents mean+SD. The results demonstrated
non-significant differences between groups at p value greater than 0.05 using one-way ANOVA followed by post-hoc test at confidence intervals
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Figure 4. Lipid profile in the studied groups. The histogram bar and error bar represents mean+SD. The results demonstrated non-significant
differences between groups at p value greater than 0.05 using one-way ANOVA followed by post-hoc test at confidence intervals 95%%, the
data shown normal distribution using the Shapiro—Wilk test. Control= control group, BPH= Benign prostate hyperplasia group, BPH+T=
BPH treated by tamsulosin, BPH+TF= BPH treated by tamsulosin and finasteride, BPH+TD= BPH treated by tamsulosin and dutasteride.
TC=Total cholesterol, TG=Triglyceride, HDL=High density lipoprotein, LDL= Low density lipoprotein, VLDL= Very low-density lipoprotein,
Al=Atherogenic index.

Liver function tests of prostate treated groups: The
measured liver enzymes demonstrated non-significant (p >
0.05) changes among all studied groups. For ALT, the levels
ranged from 18.27+7.41 U/L in the BPH group to 20.47£15.41
U/L in the control group, (p=0.9764). Similarly, AST levels
remained consistent across all groups, lowest in the BPH group
(18.42+6.93 U/L) and highest in control group (20.08+7.02
U/L), (p=0.9378). ALP levels were diverse across groups, with
lowest in BPH+T group (116.29432.93 U/L) and highest in BPH
group (134.41+47.62 U/L), (p=0.5417). Regarding GGT, the
levels declined in combination therapy [BPH+TF (19.64+6.93
U/L) and BPH+TD (18.86+7.98 U/L)] compared to BPH group
(29.64+18.17 U/L), (p=0.1654), (Table 3 and Figure 2).
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Liver excretory and synthetic functions tests of prostate
treated groups: The measured bilirubin levels demonstrated
non-significant (p>0.05) changes among all studied groups.
For total bilirubin, the levels ranged from 0.64+0.27 mg/dl in
the BPH+TD group to 0.98+0.44 mg/dl in the BPH+T group,
(p=0.1314). Direct bilirubin levels were nearly stable among
all groups, lowest in the BPH+TF group (0.22+0.11 mg/dl) and
highest in the BPH+T group (0.29+0.15 mg/dl), (p=0.7964).
Indirect bilirubin levels demonstrated a lower concentration
in the combination therapy groups, particularly in BPH+TD
(0.38+0.19 mg/dl) and BPH+TF (0.47+0.15 mg/dl), compared
to the BPH group (0.63+0.5 mg/dl) and BPH+T group (0.69+0.3
mg/dl), (p=0.0541). Albumin remained consistent across all



groups, ranging from 4.08+0.43g/dl in the BPH group to
4.2240.33 g/dl in the control group, (p=0.6171), (Table 4 and
Figure 3).

Lipid profile tests of prostate treated groups: The measured
lipid parameters demonstrated non-significant (p>0.05) changes
among all studied groups. For TC, the concentrations ranged
from 175.11+41.42 mg/dl in the control group to 196.14+53.88
mg/dl in the BPH+TD group, (p=0.5016). The highest level of
TG levels were in the control group (199.58+90.67 mg/dl) and
lowest in the BPH+T group (147.12+82.74 mg/dl), (p=0.3551).
HDL levels remained close to each other's, ranging from
38.33+£10.12 mg/dl (BPH) to 42.76+12.05 mg/dl (BPH+TD),
(p=0.7627). Similarly, VLDL followed the same pattern, with
the lowest concentration in the BPH+T group (29.42+16.43 mg/
dl) and the highest in the BPH+TD group (39.81£23.17 mg/
dl), (p=0.3621). LDL levels ranged from 95.81+39.55 mg/dl in
control group to 113.05+£39.83 mg/dl in the BPH+TD group,
yielding non-significant differences (p=0.5454). Ultimately, the
atherogenic index has shown non-significant changes between
studied groups (Table 5 and Figure 4).

Discussion.

The present study characterized the wide range of safety
profile represented by moderate lipid profile, liver function
tests, and renal function tests. The age of studied groups at
sixth and seventh decades, which is consistent with the typical
age range for BPH presentation, as BPH incidence increases
gradually after age 40 [4,5]. The higher rate of obese patients
aligns with earlier epidemiological studies linking obesity to
increased BPH risk and symptom severity [6,7]. Adipose tissue
contributes to chronic low-grade inflammation and hormonal
alterations, including increased estrogen-to-androgen ratios and
insulin resistance, which may promote prostatic growth [8,9].

The majority of participants resided in urban areas and
were retired, reflecting demographic patterns where higher
healthcare access in urban settings may facilitate management
[7]. The positive family history in 23.5% of participants supports a
hereditary component in BPH pathogenesis, consistent with studies
demonstrating familial aggregation of the condition [10-12].

The BPH group showed slightly elevated creatinine compared
to controls, but this difference did not reach significance.
Similarly, eGFR values were lowest in the BPH group and highest
in the BPH+TD group, though not statistically significant.

The preservation of normal renal function parameters across all
groups, including untreated BPH patients, suggests that BPH in
this study had not progressed to the point of causing significant
upper urinary tract dysfunction. Chronic bladder outlet
obstruction from BPH can lead to elevated bladder pressures,
which may be transmitted to the upper urinary tract, potentially
causing hydronephrosis and eventual renal impairment [13,14].
However, this complication typically occurs in advanced or
long-standing obstruction, and the relatively preserved renal
function in our BPH group suggests early-to-moderate disease
severity [2,14].

The absence of significant differences in treatment groups
indicates that tamsulosin, finasteride, and dutasteride do
not adversely affect renal function. Tamsulosin is primarily
metabolized in the liver and does not require dosage adjustment
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in renal impairment, although it has not been studied in end-stage
renal disease [15,16]. The safety profile of these medications
with respect to renal function supports their use even in patients
with underlying chronic kidney disease, though caution is
warranted in severe impairment.

The lipid profile assessment revealed no differences between
treatment groups for TC, TG, HDL, VLDL, or LDL. Earlier
studies conducted on the role of ARI on lipid parameters have
shown discrepant findings. In experimental animal study,
mice lacking the So-reductase type 1 enzyme (Srd5al~/ mice)
demonstrated increased susceptibility to diet-induced weight
gain, impaired glucose tolerance, and fatty liver disease [17,18].
Dowman et al (2013) demonstrated that loss of Sa-reductase
type 1 accelerates the development of hepatic steatosis in
male mice, reflecting that inhibition of this enzyme system
has metabolic consequences, particularly with respect to lipid
accumulation in the liver and potentially in the vasculature [19].
In a study conducted by Hazlehurst et al (2016) demonstrated
that ARI promotes hepatic lipid accumulation, establishing a
direct link between these drugs and disturbed lipid metabolism
in metabolic tissues [20]. Similarly, Upreti et al (2014) revealed
that So-reductase type 1 modulates insulin sensitivity in men,
an effect that is intrinsically connected to lipid handling [21].
Long-term dutasteride therapy has been shown to increase
serum total cholesterol and low-density lipoprotein levels, as
reported by Traish et al (2017) [15], providing direct evidence
of the adverse effects on circulating cholesterol [16]. The
molecular mechanisms of the role of 5a-reductase inhibition
to dyslipidaemia, Sa-Reductases facilitate the A-ring reduction
of 3-keto, 4 C19/C21 steroids, including cortisol, androgens,
progestogens, and mineralocorticoids, all of which have well-
recognised effects on energy and vascular homeostasis [22,23].
The reasons of no variation in lipid profile in the present study
might be due to the fact that tamsulosin induced opposite effects
balancing disturbances of that ARI or due to the fact that the
present study sample were metabolically healthy.

The preservation of normal liver enzymes across all treatment
groups is clinically important, as tamsulosin is metabolized
extensively in the liver via cytochrome P450 enzymes
(primarily CYP3A4 and CYP2D6) [24,25]. While severe
hepatic impairment is a contraindication to tamsulosin use
[26,27], moderate impairment does not substantially alter drug
clearance. The GGT values showed a progressive decline from
the BPH group to the combination therapy groups. While not
statistically significant, this trend may reflect the metabolic
effects of 5-ARIs or improved overall health status following
symptom relief [28]. Finasteride and dutasteride are also
hepatically metabolized [15,29], but have not been associated
with significant hepatotoxicity in clinical trials. Similarly,
bilirubin parameters—total bilirubin, direct bilirubin, and
indirect bilirubin showed no significant differences. The nearly
significant trend for indirect bilirubin with lower values in
combination therapy groups compared to BPH did not reach
statistical significance but may warrant investigation in larger
studies.

Several limitations of the present study should be
acknowledged. The relatively small sample size, particularly
in the BPH+TF (n=11) and BPH+TD (n=14) groups, may



have limited statistical power to insufficiently detect smaller
differences between treatment regimens. The cross-sectional
design precludes assessment of longitudinal changes in
parameters over time. Additionally, the lack of prostate
volume measurement by transrectal ultrasound in all patients
and the absence of urodynamic studies limit the objective
characterization of bladder outlet obstruction severity.

Conclusion.

In summary, tamsulosin administered alone or in combination
with finasteride or dutasteride for durations exceeding three
months exhibits non-significant differences were in the measured
biochemical parameters among the studied groups, including
lipid homeostasis, renal function, liver enzyme activities,
or bilirubin metabolism. These findings provide reassuring
evidences for clinicians prescribing these medications to elderly
BPH patients, including those with pre-existing dyslipidemia,
chronic kidney disease, or hepatic disorders. However, the
cross-sectional design of this study precludes causal inferences
regarding long-term effects beyond the three-month treatment
period. Future prospective longitudinal studies with larger
sample sizes, extended follow-up durations, and inclusion of
additional metabolic parameters (such as glycemic indices and
inflammatory markers) are warranted to further validate and
extend these observations. Nevertheless, the present findings
contribute valuable evidence supporting the continued safe
use of these widely prescribed therapeutic regimens in the
management of benign prostatic hyperplasia.
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