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ABSTRACT

Introduction: Prostate cancer, prevalent among men, necessitates early screening, especially with
the increasing Westernization of lifestyles, including high-fat diets, which have raised its incidence.
Hypercholesterolemia has been linked to aggressive prostate cancer, emphasizing the importance of
dietary factors. This study examines the correlation between PSA levels and lipid profiles,
specifically total cholesterol, low-density lipoprotein (LDL), high-density lipoprotein (HDL), and
triglycerides, in prostate cancer patients.

Methods: Fifty male patients (60-89 years) with biopsy-confirmed prostate carcinoma were included.
Fasting blood samples were analysed for PSA, total cholesterol (TC), triglycerides (TG), high-density
lipoprotein (HDL), and low-density lipoprotein (LDL). PSA was quantified using immunoassay, while
lipid parameters were measured via engymatic colorimetric methods. The statistical analysis was
performed via ANOVA and Pearson’s correlation.

Results: All patients with histopathologically confirmed prostate cancer exhibited elevated PSA
levels, confirming 100% diagnostic sensitivity. PSA demonstrated a significant positive correlation
with total cholesterol (r = 0.79) and LDL (r = 0.59), and an inverse correlation with HDL (r = -
0.40) and triglycerides (r = —=0.54). Group-wise analysis showed higher PSA and lipid abnormalities
in patients aged 70-79 years.

Conclusion: The data indicate that men with higher PSA levels are more likely to have elevated
cholesterol and LDL. Besides, PSA levels were inversely related to triglycerides and HDL, suggesting
that patients with high PSA levels might be at increased risk for cardiovascular diseases rather than
prostate cancer alone.

Keywords: Fasting lipid profile; Hypercholesterolemia; Prostate tissue biopsy; Prostate cancer; Serum
prostate specific antigen
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1. INTRODUCTION

Cancer, a disease characterized by pathologic
modifications to the inherent process of cell
division, is now regarded as major health issue that
kills a great deal of individuals each year all over
the world. Over 19.3 million cases (or 19,300,000
new ones) of cancer were identified and noted
recently; according to the cited numbers, this will
result in over 10 million fatalities in 2020. [1]. A
number of gene modifications may have a role in
the origin of cancer, as shown by the several stages
of cancer that researchers have uncovered. These
gene changes lead to abnormal cell growth. The
existence of genetic illnesses caused by inheritance
or heredity is a major factor in the increase in cell
proliferation. The highest percentages of cancer
types in men are found in the prostate, lung and
bronchus, colon and rectum, and bladder,
correspondingly [2].

Prostate cancer is one of the most well-known
illnesses that affect men. It is the kind of cancer
that is most common diagnosed in men in
America [3]. On prostate gland periphery 70%
adenocarcinoma are found, and the precancerous
lesion that most adenocarcinomas exhibit is
intraepithelial neoplasia. A sequence of initiating
and promotional events under the influence of
heredity and environment give rise to malignant
change in the prostate cells and subsequent
progression to cancer. Major risk factors that
influence the course of the disease include dietary
variables, high cholesterol intake, environmental
carcinogens, hormonal milieu, racial and
geographic disparities, and ethnicity [4]. Although
it is not fully understood, prostate cancer shares a
hereditary component with other cancers. If there
is a family history of the illness, men are more
likely to get it [5]. The signs of prostate cancer may
take years to manifest, and the cancer can grow
very slowly. The symptoms include feeling as
though you can't completely empty your bladder,
passing pee more frequently than normal,
especially at night, and needing to rush to the
bathroom. Unusual symptoms include pain when
urinating and blood in the pee or semen [3]. Early
prostate cancer screening is more important now
than ever since westernization of lifestyle,
particularly the adoption of high-fat diets, has

raised the prevalence of prostate cancer in nations
where the risk was lowest before. Indeed,
hypercholesterolemia has also been connected to
aggressive prostate cancer, and a number of diets
have been linked to advanced prostate cancer [6].
To this day, the accepted biochemical prostate
cancer screening test is serum prostate specific
antigen (PSA) [7], it is because PSA is only secreted
by prostate epithelial cells [8]. This enzyme acts as
a liquifactant of the seminal coagulum subsequent
to its high concentration secretion into the
prostatic ductal system. Early research by Myrtle
and Ivor (1989) defined normal PSA levels as
falling between 0 and 4.0ng/mL [9]. Age wise
normal range for PSA as following for all ages it is
<4.0 ng/mL, for 40-49 it is <2.5 ng/mL, for 50-59
it is <3.5 ng/mL, for 60-69 it is <4.5 ng/mL and
for greater than 70 years it is <6.5 ng/mL [10].
Prostatic carcinoma clinical progression and the
likelihood of surgical therapy connected to
prostatic carcinoma can be predicted by PSA.
Prostate volumes and PSA are typically higher in
patients who have more severe symptoms
associated with prostate cancer. Therefore, PSA is
an excellent prognostic and screening tool. When
utilized properly, it can result in a prostate cancer
early diagnosis [10]. The main purpose of this
research work is to evaluate serum PSA diagnostic
efficacy in detecting prostate cancer in comparison
to tissue biopsy. Moreover, this study also
investigates the correlation between
hypercholesterolemia and the prognosis of
cancerous prostate in prostatic carcinoma patients
who have been diagnosed.

2. Materials and methods

2.1. Selection of study cohort

Patients with prostate cancer, between the ages of
60 and 90, who visited the oncology department
for routine therapy and follow-ups were selected.
The diagnosis of prostate cancer in these patients
was made using the tumor biomarker serum PSA
test, and confirmed by prostate gland tissue
biopsy. According to world health organization
(WHO) sample size calculator, sample size for this
study was kept fifty ie. fifty prostate cancer
patients were selected to assess the significance of
PSA and its relationship with
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hypercholesterolemia. Patients suffering from any
other cancer were excluded from study. Patients
with age lesser then sixty and greater than ninety
were also excluded from study.

Personal data of patients i.e., name, address and
phone number were kept confidential. The
analysis was performed according to ethical
guidelines after obtaining ethical approval
(approval number: 425) from institutional review
board of Combined Military Hospital (CMH)
Rawalpindi and informed consents signed by
patients.

2.2. Blood sampling
From identified prostate cancer patients, blood
was collected in early morning fasting condition,
in yellow top vials and then centrifuged at 500 g
for 15 minutes to collect the serum for
biochemical analysis.

2.3. Assessment of lipid profile

2.3.1. Total cholesterol estimation

Kit method was used for the estimation of
cholesterol. The reaction mixture was prepared by
adding reagent to the test sample (19 pl). The
reagent consists of cholesterol esterase, cholesterol
oxidase,  4-aminoantipyrine  (4-AAP)  and
peroxidase in phosphate buffer. Afterwards, it was
incubated for 5 minutes at 37 °C followed by the
measurement of absorbance at 460 nm by Cobas ¢
303 chemistry analyzer. The concentration of total
cholesterol in each sample was displayed for

analysis [3,11].

2.3.2. Triglyceride estimation

Kit method was used for the estimation of
triglyceride. The reaction mixture was prepared by
adding reagent to the test sample (19 puL). The
reagent consists of glycerol kinase, glycerol-3-
phosphate oxidase and peroxidase in Tris buffer.
Afterwards, it was incubated for 5 minutes at 37
°C followed by the measurement of absorbance at
460 nm by Cobas ¢303 chemistry analyzer. The
concentration of triglyceride in each sample was
displayed for analysis [3].

2.3.3. High-density lipoprotein estimation

Kit method was used for the estimation of HDL.
The reaction mixture was prepared by adding
reagent to the test sample (19 puL). The reagent
consists of cholesterol esterase, cholesterol
oxidase,  4-aminoantipyrine  (4-AAP) and
peroxidase in phosphate buffer. Afterwards, it was
incubated for 5 minutes at 37 °C followed by the
measurement of absorbance at 460 nm by Cobas
c303 chemistry analyser. The concentration of
HDL in each sample was displayed for analysis [3].

2.3.4. Low-density lipoprotein estimation

LDL cholesterol is calculated by using Fried Ewald
formula LDL= TC - (HDL - TG/5 (measured in
mg/dL)) [3,12].

2.4. Statistical methods

Statistical package for social sciences no. 22 was
used for analysis of this study data. ANOVA
revealed the mean of data according to age
grouping. Pearson correlation was use to evaluate
the relationship between deranged PSA and
hypercholesterolemia. Graphical analysis of data

was done by using MS Excel [13,14].

3. Results

3.1. Comparison of biopsy report with prostate
specific antigen results

Prostate-specific antigen (PSA) remains one of the
most widely utilized and clinically validated tumor
biomarkers for the detection and management of
prostate cancer. In the present study, all 50
patients with biopsy-confirmed prostate carcinoma
exhibited elevated serum PSA levels (> 4 ng/mL).
Conversely, individuals with normal PSA
concentrations showed no histological evidence of
malignancy. It reflects a 100% sensitivity of PSA
in identifying prostate cancer within this patient
sample. Therefore, the result interpreted a direct
and positive correlation between elevated PSA
levels and the presence of prostate malignancy
making it an essential biomarker not only in the
initial screening and risk stratification of prostate
cancer but also in the prognosis and cancer
recurrence assessment of patients. A graphical
representation comparing PSA levels with
corresponding biopsy results is provided in Fig. 1.
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Fig. 1. Serum prostate specific antigen and biopsy comparison

3.2. Relationship of prostate specific antigen and
low density lipoprotein

An evident positive correlation between PSA levels
and low-density lipoprotein (LDL) cholesterol
concentrations was identified, as demonstrated in
Fig. 2. Several biological mechanisms may explain
this association. One proposed explanation is that
cholesterol, primarily carried by LDL particles,
may enhance prostate cell proliferation by altering
membrane lipid composition and influencing
androgen  synthesis,  thereby = promoting
tumorigenesis [15]. Another possible mechanism
is that increased LDL cholesterol may contribute
to subclinical inflimmation within the prostate

gland, leading to raised PSA levels [16]. However,
it is essential to interpret this correlation with
caution as elevated LDL cholesterol alone should
not be considered an indicator of prostate cancer.
Instead, it suggests a potential risk association,
indicating that men with high LDL cholesterol
may have an increased predisposition to prostate-
related abnormalities. Accordingly, maintaining
LDL cholesterol within physiologically acceptable
limits may support overall prostate health. This
can be achieved through dietary regulation,
routine physical activity, and pharmacological
intervention.
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Fig. 2. Relationship between prostate specific antigen and low-density lipoprotein.

3.3. Relationship of prostate specific antigen and
total cholesterol

A positive correlation was observed between
serum prostate-specific antigen (PSA) levels and
total cholesterol concentrations, as illustrated in
Fig. 3. This trend suggests that an increase in total
cholesterol is generally associated with elevated
circulating PSA levels. Prior studies have also
reported that hypercholesterolemia is associated
with an increased risk of prostate cancer and
elevated PSA concentrations in men [17].
However, it is noteworthy that two out of the fifty
participants in this study did not follow this trend.

Several factors may account for this deviation.
These individuals may possess other dominant risk
factors for prostate cancer, such as advanced age,
genetic predisposition, or ethnic background that
obscure the influence of cholesterol. Additionally,
the use of medications, including statins or
androgen-depleting agents, could modulate PSA
levels independently of cholesterol status [18].
Besides, the graphical data suggest a strong
positive  association between serum total
cholesterol and PSA levels, supporting the
hypothesis of a metabolic influence on prostate

health.
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Fig. 3. Relationship between prostate specific antigen and total cholesterol.

3.4. Relationship of prostate specific antigen and
high-density lipoprotein

A complex inverse correlation was observed
between serum PSA and high density lipoprotein
(HDL), as illustrated in Fig. 4. This relationship
may be attributed to their shared involvement in
inflammatory processes. Inflammatory conditions
are known to downregulate hepatic HDL synthesis
while concurrently upregulating PSA production
[19]. An alternative mechanism involves a direct
molecular interaction between PSA and HDL.
Previous studies have indicated that PSA may bind
to HDL, thereby impairing their capacity to
facilitate reverse cholesterol transport. Such

interference could contribute to diminished HDL
levels in patients with elevated PSA concentrations
[19,20]. Furthermore, variables such as age and
circulating testosterone levels may influence this
association. Testosterone, which declines with age,
plays a regulatory role in modulating both PSA
secretion and HDL metabolism [21]. This
hormonal link might help explain the stronger
inverse relationship noted between PSA and HDL
in older men. Considering HDL established
cardioprotective role, elevated PSA levels may
serve not only as a marker for prostate pathology
but also as a potential indicator of increased
cardiovascular risk.
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Fig. 4. Relationship between prostate specific antigen and high-density lipoprotein.

3.5. Relationship of prostate specific antigen and
triglyceride

Fig. 5 illustrates a statistically significant inverse
correlation between serum triglyceride levels and
PSA concentrations. In all 50 patients included in
this study, triglyceride levels were either within
normal limits or low, while PSA levels were
elevated. However, variability among individual
data points suggests that the association is not
perfectly linear while the pattern of inverse

1000
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400

2

relation remains consistent. This pattern holds
clinical significance, as elevated triglyceride levels
may obscure PSA based detection of early stage
prostate cancer. In men with hypertriglyceridemia,
reduced PSA concentrations may potentially lead
to under diagnosis or delayed detection of
malignancy. The age group-wise mean + standard
error of mean (SEM) values for prostate cancer
patients are summarized in Table 1.

S.PSA initial ng/ml
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Fig. 5. Relationship between prostate specific antigen and triglycerides.

https://nmsreview.org

| Zaib et al., 2026 |

Page 625


https://nmsreview.org/

) Review Journal of Neurological
( & Medical Sciences Review

Volume 4, Issue 5, 2026

Table 1
Mean * Standard Error of Mean of age group data of prostate cancer patients.
Group Age (Yrs.) Mean + SEM
PSA TC TG
(ng/mL) (mg/dL) (mg/dL) HDL (mg/dL) LDL (mg/dL)
G1 60 to 69 68.0 +5.07 2629+ 1.7 1345+352 623+136 217.6+3.59
GII 70 to 79 150.3+891 290.8+1.28 1383796 457151 266.5+3.30
G111 80 to 89 120.1+7.0 288.2+1.90 146.1+7.96 450871 262.7+2.85

The ANOVA revealed that the overall means for
the parameters, PSA, cholesterol, LDL, HDL, and
triglycerides within all age ranges were significantly
(P<0.05) different from each other. However,
repeated measures ANOVA (Dunnett’s T3 Post
Hoc Test) between various age groups revealed
that the PSA in G-1 patients was significantly

lower than the G-II and G-II groups. The data
presented in Table 2 shows the mean plus
standard error mean of different age groups. The
results revealed that PSA level in G-II patients was
increased significantly (150.3) as compared to G-I
patients (68.0) and G-II patients (120.1) and

overall increased than the normal PSA levels.

Table 2
The Mean + SEM of the different age groups of prostate cancer patients.
Groups
Mean + SEM
Parameters (Normal
range and units)
Gl G-I G111 Overall
PSA 68.0 £5.07° 150.3 +8.91° 120.1 £ 7.0¢ 112.8 £ 6.9
(4.0 ng/mL)
Cholesterol (<200 262.7 £ 1.70° 290.8 + 1.40° 288.2 + 1.82° 280.5 + 1.64
mg/dL)
Triglyceride (<150 134.5 + 1.42° 138.3 £8.38" 146.1 £ 9.97¢ 139.6 + 6.59
mg/dL)
HDL 62.2 £ 137 45.5 + 1.45° 45.9 + 1.60° 51.2+1.42
(>60 mg/dL)
LDL (<130 mg/dL) 217.4 £3.56" 266.6 + 3.30" 262.7 + 2.65™ 2489 +3.17

Different superscript (a, b, ¢) shows the statistical difference (P<0.05) between the groups.

Blood cholesterol was raised significantly in G-11
patients (290.8) as compared to G- patients
(262.7) and G-I patients (288.2) and overall

increased than the normal blood cholesterol level.
Serum triglyceride was raised significantly in G-III
patients (146.1) as compared to G-I patients
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(134.5) and G-I patients (138.3) but overall
decreased than the normal triglycerides level.
Similarly, data revealed that Serum HDL was
elevated significantly in G-I patients (62.2) as
compared to G-I patients (45.5) and G-111 patients
(45.9) but overall decreased than the normal HDL
level. Serum LDL was raised significantly in G-I1
patients (266.6) as compared to G-I patients
(217.4) and G-I patients (262.7) but overall

increased than the normal LDL levels.

Table 3

3.6. Correlation of prostate specific antigen with lipid
profile in group-I patients

The result of correlation coefficient of PSA with
cholesterol, triglycerides, HDL and LDL of G-I
group patients is given in Table 3. PSA x
cholesterol (r=0.79; P<0.01) and PSA x LDL (r=0
0.17; P<0.05) had a statistical significantly positive
correlation. PSA x triglycerides (r =-0.54; P<0.01)
and PSA x HDL (r= -0.08; P<0.05) had a statistical

significantly negative correlation.

Pearson’s correlation coefficient (r) of PSA in G-I group patients.

Parameters G-I group patients
PSA x Cholesterol 0.79"

PSA x Triglycerides -0.54"

PSA x HDL -0.08

PSA x LDL 0.17

**Correlation (r) is significant at the P 0.01 level (2-tailed), *Correlation is significant at the P 0.05 level (2-

tailed) and NS for non-significant.

3.7. Correlation of prostate specific antigen with
lipid profile in group II patients

The result of correlation coefficient of PSA with
cholesterol, triglycerides, HDL and LDL of G-II
group patients is given in Table 4. PSA x

cholesterol (r=0.36; P<0.01) and PSA x LDL
(r=0.28; P<0.01) had a statistical significantly
positive correlation. PSA x triglycerides (r = -0.34;
P<0.01) and PSA x HDL (r= -0.40; P<0.01) had a

statistical significantly negative correlation.

Table 4
Pearson’s correlation coefficient (r) of PSA in G-11 group patients.
Parameters G-11 group patients
PSA x Cholesterol 0.36"
PSA x Triglycerides 0.34"
PSA x HDL 0.40"
PSA x LDL 0.28"

**Correlation (r) is significant at the P 0.01 level (2-tailed), *Correlation is significant at the P 0.05 level (2-

tailed) and NS for non-significant.

3.8. Correlation of prostate specific antigen with
lipid profile in group-Ill patients

The result of correlation coefficient of PSA with
cholesterol, triglycerides, HDL and LDL of G-III
group patients is given in Table 5. PSA x

cholesterol (r=0.65; P<0.01) and PSA x LDL
(r=0.59; P<0.01) had a statistical significantly
positive correlation. PSA x triglycerides (r = -0.17;
P<0.05) and PSA x HDL (r= -0.31; P<0.01) had a

statistical significantly negative correlation.
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Table 5

Pearson’s correlation coefficient (r) of PSA in G-I11 group patients.

Parameters G-I1I group patients
PSA x Cholesterol 0.65"
PSA x Triglycerides 017
PSA x HDL 0317
PSA x LDL 0.59"

**Correlation (r) is significant at the P 0.01 level (2-tailed), *Correlation is significant at the P 0.05 level (2-

tailed) and NS for non-significant.

4. Discussion

Serum PSA serves as a vital indicator for
examining and diagnosing prostate cancer,
showcasing a high relationship among its levels
and the presence of the disease [22]. The prostate
gland produces a protein called PSA, and its
concentration in the blood can be measured
through a blood test. In the context of prostate
cancer, elevated PSA levels are often indicative of
abnormal cellular activity within the prostate [23].
PSA assay is the most efficacious cancer screening
test for prostate cancer (PCa). A study conducted
in Nigeria found 96% sensitivity [24]. In this
study, all the cases reported positive PSA test and
have prostate cancer when confirmed by prostate
biopsy. Strong correlation between PSA levels and
prostate cancer, highlighting PSA as a premier
tumor biomarker for diagnosis. This recognition
establishes PSA as a valuable diagnostic tool,
facilitating the early detection and monitoring of
prostate cancer, thereby aiding in clinical
management and treatment decisions.

Since serum PSA has a shorter reporting period
(24 hours) than biopsy, which is more costly and
takes longer to report (7-10 days) it is more cost-
effective [25]. Therefore, we can save money and
patient time by employing PSA for screening.
Additionally, the patient's therapy can begin right
away.

Prostate  cancer and  dyslipidemia  or
hypercholesterolemia are significantly correlated
[26] and the intended research found similar
strong correlation between dyslipidemia or
abnormal lipid profile and prostate cancer. The
first evidence that cholesterol contributes to
prostate disease dates back to Swyer's 1942 study,
which found that prostatic adenomas had greater
cholesterol levels than normal tissue [27]. The

assertion that cholesterol contributes to prostate
disease is rooted in scientific observations and
research findings that have uncovered links
between elevated cholesterol levels and prostate
health [16]. Research studies have identified
associations between high cholesterol levels and an
increased risk of prostate diseases. Cholesterol
imbalances may contribute to inflammation,
oxidative stress, and alterations in cellular
signaling pathways within the prostate gland [28-
30].

This research adds credence to previous recent
studies indicating a possible increased risk of
prostate  cancer in  white men  with
hypercholesterolemia. Low HDL was found to be
strongly related with prostate cancer, while high
LDL was found to be significantly connected with
an increased risk of prostate cancer [31]. The
results of the previous study, which show a
connection between high total cholesterol and
prostate cancer, are also supported by our
research. Additionally, our research shows that
there is a direct correlation between LDL and
HDL and an inverse link with prostate cancer.
Levels of LDL cholesterol and total cholesterol
increase, the risk or incidence of prostate cancer
also increases. The correlation between LDL and
total cholesterol with prostate cancer suggests a
potential role of cholesterol in the development or
progression of prostate cancer [32,33]. It may
imply that high cholesterol levels could be a risk
factor for prostate cancer, although the exact
mechanisms linking cholesterol to prostate cancer
may vary and may involve complex biological
pathways. In the near run, hypercholesterolemia
may raise the risk of prostate cancer overall. It is
probable that prostate cancer is not the cause of
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hypercholesterolemia, but rather one of its effects

(34,35].

5. Conclusions

Serum PSA, is a vital biomarker for identifying
and tracking prostate cancer. All patients with
biopsy-proven malignancy exhibited raised PSA
levels, supporting its role as an essential tool in
early diagnosis. Additionally, a notable association
was observed between PSA and lipid
abnormalities,  particularly  elevated  total
cholesterol and LDL levels, while inverse
relationships  were found with HDL and
triglycerides. The results interpreted that
dyslipidemia, especially hypercholesterolemia,
may be involved in the biological mechanisms
leading to the progression of prostate cancer.
Therefore, monitoring lipid profiles along with
PSA may improve risk assessment and preventive
strategies. Besides, further research is still required
to clarify the role of lipid metabolism in prostate
cancer development and to evaluate whether
controlling cholesterol levels could contribute to
improved clinical outcomes.

Declaration of competing interests

The authors declare that they have no known
competing financial interests or personal
relationships that could have appeared to
influence the work reported in this paper.

Ethical approval

The institutional review board/Ethics Committee
of Combined Military Hospital (CMH)
Rawalpindi approved the current research work
under ethical approval number 425.

Acknowledgements
None.

CRediT authorship contribution statement

The authors declare their contribution as follows.
Sumera Zaib: Conceptualization, Methodology,
Writing - review & editing original draft,
Supervision, Project administration, Usman
Wajid: Investigation, Methodology, Formal
analysis, Writing - review & editing original draft,
Hafiz Saqib Ali: Investigation, Writing - review &

editing original draft, Muhammad Sohaib
Nadeem: Supervision, Project administration,
Resources, Nehal Rana: Methodology, Writing -
review & editing original draft, Zainab Zaib:
Formal analysis, Writing - review & editing
original draft. All authors have read and agreed to
the published version of the manuscript.

Data availability statement

The data generated during and/or analyzed during
the current research work are available from the
corresponding author on request.

Funding Statement
None.

REFERENCES

[1] Chhikara BS, Parang K. Global Cancer
Statistics 2022: the trends projection
analysis, Chem Biol Lett 2023;10:451.

[2] Tundis R, Patra JK, Bonesi M, Das S, Nath R,
Das Talukdar A, Das G, Loizzo MR. Anti-
cancer agent: the labdane diterpenoid-
andrographolide, Plants 2023;12:1969.

[3] Khadhum HS, Ameen AA, Thuwaini MM. The
clinical significance of tumor biomarker
(PSA) in the diagnosis of prostate cancer
and its correlation with the stage of the
disease, HIV Nurs 2022;22:373-375.

[4] Leitaio C, Matos B, Roque F, Herdeiro MT,
Fardilha M. The impact of lifestyle on
prostate cancer: a road to the discovery of
new biomarkers, ] Clin Med 2022;11:2925.

[5] Koundouros N, Poulogiannis G.
Reprogramming of fatty acid metabolism in
cancer, Br ] Cancer 2020;122:4-22.

[6] Feng F, Zhong YX, Chen Y, Lin FX; Huang JH,
Mai Y, et al. Establishment and validation
of serum lipid-based nomogram for
predicting the risk of prostate cancer, BMC
Urol 2023;23:120.

https://nmsreview.org

| Zaib et al., 2026 |

Page 629


https://nmsreview.org/

) Review Journal of Neurological
( & Medical Sciences Review

Volume 4, Issue 5, 2026

[7] Aisuodionoe-Shadrach OI, Eniola SB, Nwegbu
MM, Kolade-Yunusa HO, Okereke OO,
Yunusa T. Determination of serum prostate
specific antigen levels amongst apparently
healthy Nigerian males in a university and
university hospital community in the federal
capital  territory, = Cancer = Control
2022;29:10732748221081366.

[8] Van Poppel H, Albreht T, Basu P, Hogenhout
R, Collen S, Roobol M. Serum PSA-based
early detection of prostate cancer in Europe
and globally: past, present and future, Nat
Rev Urol 2022;19:562-572.

[9] Maison PO, Arthur D, Asante-Asamani A,
Akakpo PK. An analysis of prostate biopsy
results at the Cape Coast Teaching
Hospital, Ghana, Cancer 2022;8:9.

[10] Bellos T, Kostakopoulos N, Katsimperis S,
Malovrouvas E, Papatsoris A. Prostate-
specific antigen (PSA) significance in frail
men, Preprints 2023;1:1-11.

[11] Meiattini F, Prencipe L, Bardelli F, Giannini
G, Tarli P. The 4-hydroxybenzoate/4-
aminophenazone chromogenic system used
in the enzymic determination of serum
cholesterol, Clin Chem 1978;24:2161-
2165.

[12] Kannan S, Mahadevan S, Ramji B, Jayapaul
M, Kumaravel V. LDL-<cholesterol:
Friedewald  calculated  versus  direct
measurement-study from a large Indian
laboratory database, Indian ] Endocrinol
Metab 2014;18:502-504.

[13] Zaib S, Ahmad S, Khan I, Bin Jardan YA,
Fentahun Wondmie G. An evaluation of
inflammatory and endothelial dysfunction
markers as determinants of peripheral
arterial disease in those with diabetes
mellitus, Sci Rep 2024;14:15348.

[14] Stoker P, Tian G, Kim JY. Analysis of variance
(ANOVA), in: Basic Quantitative Research
Methods for Urban Planners, Routledge
2020;197-219.

[15] Raftopulos NL, Washaya TC, Niederpriim A,
Egert A, Hakeem-Sanni MF, Varney B, et al.
Prostate cancer cell proliferation is
influenced by LDL-cholesterol availability
and cholesteryl ester turnover, Cancer
Metab 2022;10:1.

[16] Freeman MR, Solomon KR. Cholesterol and
benign prostate disease, Differentiation
2011;82:244-252.

[17] Jamnagerwalla ], Howard LE, Allott EH, Vidal
AC, Moreira DM, Castro-Santamaria R, et
al. Serum cholesterol and risk of high-grade
prostate cancer: results from the REDUCE
study, Prostate Cancer Prostatic Dis
2018;21:252-259.

[18] Fowke JH, Motley SS, Barocas DA, Cookson
MS, Concepcion R, Byerly S, et al. The
associations between statin use and prostate
cancer screening, prostate size, high-grade
prostatic intraepithelial neoplasia (PIN),
and prostate cancer, Cancer Causes Control
2011;22:417-426.

[19] Bergeron AC, Wong-Chong E, Joncas FH,
Castonguay C, Calon F, Seidah NG, et al.
Lipid profile, PCSK9, ANGPTL3 and
lipoprotein (a) levels in men diagnosed with
localized high-grade prostate cancer and
men at-risk of prostate cancer, Cancer Med
2025;14:¢70587.

[20] Kotani K, Sekine Y, Ishikawa S, Ikpot 1Z,
Suzuki K, Remaley AT. High-density
lipoprotein and prostate cancer: an
overview, ] Epidemiol 2013;23:313-319.

[21] Welén K, Damber JE. Androgens, aging, and
prostate health, Rev Endocr Metab Disord
2022;23:1221-1231.

[22] Adhyam M, Gupta AK. A review on the
clinical utility of PSA in cancer prostate,
Indian ] Surg Oncol 2012;3:120-129.

[23] Tonry C, Finn S, Armstrong ], Pennington
SR. Clinical proteomics for prostate cancer:
understanding prostate cancer pathology
and protein biomarkers for improved
disease management, Clin Proteom

2020;17:1-31.

https://nmsreview.org

| Zaib et al., 2026 |

Page 630


https://nmsreview.org/

) Review Journal of Neurological
( & Medical Sciences Review

Volume 4, Issue 5, 2026

[24] Okwor CJ, Nnakenyi ID, Agbo EO, Nweke
M. Sensitivity and specificity of prostate-
specific antigen and its surrogates towards
the detection of prostate cancer in sub-
Saharan Africa: a systematic review with
meta-analysis, Afr ] Urol 2023;29:41.

[25] Pienta KJ. Critical appraisal of prostate-
specific antigen in prostate cancer
screening: 20 years later, Urol 2009;73:S11-
S20.

[26] Kachhawa K, Kachhawa P, Varma M, Behera
R, Agrawal D, Kumar S. Study of the
stability of various biochemical analytes in
samples stored at different predefined
storage conditions at an accredited
laboratory of India, ] Lab Physicians
2017;9:11-15.

[27] Bielecka-Dgbrowa A, Hannam S, Rysz ],
Banach M. Malignancy-associated
dyslipidemia, Open Cardiovasc Med ]
2011;5:35.

(28] Oseni SO, Naar C, Pavlovi¢ M, Asghar W,
Hartmann JX, Fields GB, et al. The
molecular basis and clinical consequences
of chronic inflammation in prostatic
diseases:  prostatitis, benign  prostatic
hyperplasia, and prostate cancer, Cancers
2023;15:3110.

[29] Pelton K, Freeman MR, Solomon KR.
Cholesterol and prostate cancer, Curr Opin
Pharmacol 2012;12:751-759.

[30] Platz EA, Clinton SK, Giovannucci E.
Association between plasma cholesterol and
prostate cancer in the PSA era, Int ] Cancer
2008;123:1693-1698.

[31] Magura T, Tothmérész B, Molnar T. A
species-level comparison of occurrence
patterns in carabids along an urbanisation
gradient, Landsc Urban Plan 2008;86:134-
140.

[32] Marrone MT, Prizment AE, Couper D, Butler
KR, Astor BC, Joshu CE, et al. Total-, LDL-
, and HDL-<cholesterol, apolipoproteins,
and triglycerides with risk of total and fatal
prostate cancer in Black and White men in
the ARIC study, Prostate 2023;83:1046-
1059.

[33] Deng CF, Zhu N, Zhao TJ, Li HF, Gu J, Liao
DF, et al. Involvement of LDL and ox-LDL
in cancer development and its therapeutical
potential, Front Oncol 2022;12:803473.

[34] Solomon KR, Freeman MR. The complex
interplay between cholesterol and prostate
malignancy, Urol Clin 2011;38:243-259.

[35] Skara L, Hudek Turkovi¢ A, Pezelj I, Vrtari¢
A, Sin¢i¢ N, Kruslin B, et al. Prostate
cancer—focus on cholesterol, Cancers

2021;13:4696.

https://nmsreview.org

| Zaib et al., 2026 |

Page 631


https://nmsreview.org/

