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Abstract 

Background: Apolipoprotein A-I (ApoA-I) and high-density lipoprotein (HDL) are key regulators of  lipid transport and anti-
inflammatory processes. Dysregulation of  their levels has been implicated in cancer  progression, particularly in prostate cancer, 
one of  the most common malignancies among men worldwide. Objective: The current study aims to evaluate the levels of  Apo 
lipoprotein A-I (ApoA-I) and high-density lipoprotein (HDL) in men with prostate cancer. Materials and Methods: One hundred 
eighty male patients were used in this study between December 2021 and June 2022. They were divided into four groups. The first 
group served as a control group. The second group included the new diagnosed patients with malignant prostate cancer. The third 
group involved the patient who received treatment and the last group involved the benign prostate hyperplasia. The male patients 
with prostate cancer were divided into three stages and grades (scores). The stages are II, III, and IV and the scores are (5), (6), 
and (7, 8, and 9). This study included the studying of  ApoA-I and HDL 1in the serum of  suspected patients. Results: The results 
revealed a significant decrease in both ApoA-I and HDL in prostate cancer patients compared to benign, tumor treated, and 
control groups. In addition, ApoA-I and HDL recorded a significant decrease in both new diagnosed and tumor treated patients 
at grade IV compared to grades III and II as well as 7, 8, and 9 compared to 5 and 6 in both new diagnosed and tumor treated 
patients. Conclusion: This study showed that low level ApoA-I and HDL has an important role in the increased risk of  prostate 
cancer with the possibility of  using this marker for the initial detection of  cancer. 
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Introduction
The lipoprotein known as high-density lipoprotein 
(HDL) transports cholesterol and fats in the blood. 
Because it assists in removing extra cholesterol from 
the blood and delivering it to the liver for elimination 
from the body, it is frequently referred to as “good 
cholesterol.”[1]

HDL may control innate and adaptive immune responses 
and may have anti-oxidative, anti-apoptotic, and anti-
inflammatory properties.[2,3]

HDL is usually associated with another important 
protein component known as Apolipoprotein A-I 
(ApoA-I). This component is known for its role in 
cholesterol trafficking, cardiovascular protection, and 
inflammatory and immune responses modulation.[4] 

ApoA-I has a significant role in building HDL by 
facilitating the entry of  cellular phospholipids and free 
cholesterol to the HDL particles, and then enhances its 
assembly.[5]

Cancer cells are known to exhibit abnormal lipid metabolism. 
Lipids are essential for cell membrane biosynthesis, signal 
transduction, intracellular trafficking, cell polarization, and 
migration in addition to serving as an energy source. These 
processes are also crucial for the emergence and spread 
of cancer. As a result, one of the characteristics of cancer 
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is changes in the regulation of lipid metabolism.[6] HDL 
cholesterol variation has been linked to lung, endometrial, 
and colorectal cancer risks, prostate cancer.[7-9]

Prostate cancer is the second most common cancer 
diagnosis in men and the fifth greatest cause of  death 
globally.[10] It affects the prostate, with an annual 
incidence rate of  around 1.3 million, and its risk 
factors are strongly linked to increasing age and family 
history.[11]

The prostate is tiny gland in the male reproductive system 
with an approximately 3 cm in length, similar to the size 
of walnut, with an average weight of 20 g. It participates 
in the production of about one third of the total seminal 
fluid.[12]

Surgery, radiotherapy, and hormonal therapy are all still 
choices of  treatment for doctors, taking into account 
the stage of  the cancer and the health status of  the 
patients.[13,14] This study aims to find whether ApoA-I 
and HDL will rise or decline in prostate cancer patients 
and whether they are associated with the development of 
prostate cancer.

Materials and Methods

Subject
The present study included patients of Iraqi men diagnosed 
with prostate cancer.

The male patients with prostate cancer were divided into 
three stages and grades. The stages are Ⅱ, Ⅲ, and ΙⅤ 
and the grades are 5, 6, 7, 8, and 9 which were located 
as individual groups for scores 5 and 6 and united group 
for scores 7, 8, and 9. The patients were also further 
subdivided according to their ages into two groups (50–59 
years) and (60–69 years).

Patients
The samples of  newly diagnosed and tumor treated 
patients were drawn from the patients during their regular 
visits to Al-Forat Al-Awsat Center in Al-Najaf  city in a 
period from December 2021 to June 2022. In contrast, 
the samples of  benign prostate hyperplasia patients 
and controls were collected from private laboratories in 
Al-Najaf  Al-Ashraf  when the suspected patients visited 
nephrologists clinics.

The study was approved by institutional review board 
(IRB) of university of Kufa (#643, February 2022). The 
patients or their immediate first-degree members have 
obtained written informed consent based on the protocol 
described by the IRB.

Experimental design
Total number of  subjects in this study were 180 consisting 
of  40 new diagnosed patients, 40 control groups, 50 
tumor treated, and 50 benign prostate hyperplasia. The 
patients are subdivided into subgroups as explained in 
Table 1.

Blood collection
Prostate cancer patients and healthy controls were 
venipunctured to draw 5 mL of venous blood. Blood was 
collected in gel serum tubes and centrifuged at 3000 rpm 
for 15 min to isolate the serum. Serum was transferred into 
eppendorf tubes and stored at –20ºC.

Estimation of serum high-density lipoproteinL
Determination of HDL levels was evaluated, using enzyme 
linked immune sorbent assay (ELISA) method, according 
to the procedures provided by the manufacturer’s 
instructions (SUBN, China, SU-BN10627).

Estimation of serum Apolipoprotein A-I
Determination of ApoA-I levels was evaluated, using 
ELISA method, according to the procedures provided by 
the manufacturer’s instructions (Solarbio, Beijing, China, 
SEKH-0093).

Statistical analysis
Present study data were analyzed using SPSS (Microsoft, 
Redmond, Washington, United States) Version 26.01, 2019 
(ANOVA was used to find statistically significant mean 
differences between men groups). The least significant 
difference test determined significant variances. Microsoft 
Excel 2016 was used to create all figures (descriptive 
statistics, correlation coefficients, P value).

Ethical approval
The study was conducted in accordance with the ethical 
principles that have their origin in the Declaration of 
Helsinki. It was carried out with patients verbal and 

Table 1: Experimental study design

Sub group Stages Grade

II III IV 5 6 7,8,9
Control – – – – – –

New diagnosed 10 15 15 10 15 15

Tumor treated 10 15 25 10 15 25

 Benign – – – – – –
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analytical approval before sample was taken. The study 
protocol and the subject information and consent form 
were reviewed and approved by a local ethics committee 
according to the document number 121 (including the 
number and the date in October 12, 2021) to get this 
approval.

Results

Estimation of serum high-density lipoprotein and Apo 
lipoprotein A-I in prostate cancer patients and control 
group
HDL
The result in Figure 1 indicated a significant decrease 
(P < 0.05) in serum levels of HDL in new diagnosed 
(6.76 ± 0.74), tumor treated (15.19 ± 1.2), and benign 
(9.80 ± 0.77) compared with control group (84.92 ± 1.93). 
The results also showed significant increase (P < 0.05) 
in tumor treated compared with new diagnosed group, 
whereas no significant difference was recorded between 
benign and new diagnosed groups. The results also showed 

a significant decrease (P < 0.05) in benign compared with 
tumor treated group.

Apo lipoprotein A1
The results shown in Figure 2 indicate a significant decrease 
(P < 0.05) in new diagnosed (34.45 ± 1.89), tumor treated 
(44.36 ± 1.24), and benign (40.7 ± 2.38) groups in comparing 
with control group (174.76 ± 1.23). The tumor treated and 
benign groups had a significant increase (P < 0.05) compared 
with new diagnosed group, whereas no significant change 
was recorded between benign and tumor treated groups.

Levels of high-density lipoprotein and Apo lipoprotein A-I 
in patients with prostate cancer and their relationship 
with cancer stages
HDL [Figure 3] indicates a significant increase (P < 0.05) 
in the level of HDL in tumor treated patients at stage II 
(29.11 ± 1.95), stage (III) (17.27 ± 0.95), and stage (IV) 
(8.43 ± 0.39), compared with new diagnosed patients 
(13.86 ± 1.82) at stage (II), (5.41 ± 0.21) at stage (III), and 
(3.37 ± 0.9) at stage (IV) respectively.
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Figure 1: Comparison of serum HDL level in new diagnosed, tumor treated and benign prostate cancer patients compared with control. P value < 
0.05 is considered significant. N = (40) Cont., N = (40) New, N = (50) Tumor 9, N = (50) Benign
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Figure 2: Comparison of serum Apo lipoprotein A1 level in new diagnosed, tumor treated, and benign prostate cancer patients compared with control. 
P value < 0.05 is considered significant. N = (40) Cont., N = (40) New, N = (50) Tumor 9, N = (50) Benign
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The result of present study revolved that the new diagnosed 
patients who were at stage (II) showed a significant 
increase (P < 0.05) compared with stages (III) and (IV) 
of the same group (new diagnosed), whereas there was 
no significant change among stages (III) and (IV) of the 
same group as well. Moreover, the results of the tumor 
treated patients who were at stage (II) showed a significant 
increase (P < 0.05) compared with stages (III) and (IV) of 
the same group (tumor treated). Also, the tumor treated 
at stage (III) reordered a significant increase (P < 0.05) 
compared with stage (IV) of the tumor treated group as 
well.

Apo lipoprotein A-I
Figure 4 showed a significant increase (P < 0.05) in the 
level of ApoA-I in tumor treated patients at stage II 
(56.52 ± 0.55), stage (III) (49.20 ± 0.74), and stage (IV) 
(36.61 ± 0.75), compared with new diagnosed patients 
(46.37 ± 0.38) at stage (II), (39.29 ± 0.88) at stage (III), and 
(21.80 ± 2.42) at stage (IV), respectively.

The result of  present study revolved that the new diagnosed 
patients who were at stage (II) showed a significant 
increase (P < 0.05) compared with stages (III) and (IV) of 
the same group (new diagnosed). Also, the tumor treated 
at stage (III) reordered a significant increase (P < 0.05) 
compared with stage (IV) of  the tumor treated group as 
well. Moreover, the results of  the tumor treated patients 
who were at stage (II) showed a significant increase (P 
< 0.05) compared with stages (III) and (IV) of  the same 
group (tumor treated). Also, the tumor treated at stage 
(III) reordered a significant increase (P < 0.05) compared 
with stage (IV) of  the tumor treated group as well.

Levels of high-density lipoprotein and Apo lipoprotein A-I 
in patients with prostate cancer and their relationship 
with cancer grades
High-density lipoprotein
Figure 5 shows a significant increase (P < 0.05) in 
the level of HDL in tumor treated patients at score (5) 
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Figure 3: Comparison of serum HDL level in in new diagnosed, tumor treated compared with cancer stages. P value < 0.05 is considered significant. 
N = (40) New, N = (50) Tumor treated
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Figure 4: Comparison of serum ApoA-I level in in new diagnosed, tumor treated compared with cancer stages. P value < 0.05 is considered 
significant. N = (40) New, N = (50) Tumor treated
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(28.66 ± 1.36), score (6) (16.95 ± 1.28), and scores (7, 8, and 
9) (8.76 ± 0.52), compared with new diagnosed patients at 
score (5) (13.41 ± 1.69), score (6) (5.34 ± 0.2) and scores (7, 
8, and 9) (0.49 ± 0.05), respectively.

The result of  present study revolved that the new 
diagnosed patients who were at score (5) showed 
a significant increase (P < 0.05) compared with 
score (6) and scores (7, 8, and 9) of  the same group 
(new diagnosed). Also, the tumor treated at score (6) 
reordered a significant increase (P < 0.05) compared 
with scores (7, 8, and 9) of  the tumor treated group as 
well. Moreover, the results of  the tumor treated patients 
who were at score (5) showed a significant increase (P 
< 0.05) compared with score (6) and scores (7, 8, and 
9) of  the same group (tumor treated). Also, the tumor 
treated at score (6) reordered a significant increase (P < 
0.05) compared with scores (7, 8, and 9) of  the tumor 
treated group as well.

Apo lipoprotein A-I
Figure 6 shows a significant increase (P < 0.05) in the 
level of ApoA-I in tumor treated patients at score (5) 
(56.12 ± 0.67), score (6) (48.54 ± 1.28), and scores (7, 8, 
and 9) (37.18 ± 0.90) in comparison with new diagnosed 
patients at score (5) (45.51 ± 0.79), score (6) (39.29 ± 1.23) 
and scores (7, 8, and 9) (22.21 ± 2.58), respectively.

The result of present study revolved that the new diagnosed 
patients who were at score (5) showed a significant 
increase (P < 0.05) compared with score (6) and scores 
(7, 8, and 9) of the same group (new diagnosed). Also, the 
tumor treated at score (6) reordered a significant increase 
(P < 0.05) compared with scores (7, 8, and 9) of the tumor 
treated group as well. Moreover, the results of the tumor 
treated patients who were at score (5) showed a significant 
increase (P < 0.05) compared with score (6) and scores 
(7, 8, and 9) of the same group (tumor treated). Also, the 
tumor treated at score (6) reordered a significant increase 
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Figure 5: Comparison of serum HDL level in in new diagnosed, tumor treated compared with cancer grades. P value < 0.05 is considered significant. 
N = (40) New, N = (50) Tumor treated

45.51±0.79

56.12±0.67

39.29±1.23

48.54±1.28

22.21±2.58

37.18±0.90

0.00

10.00

20.00

30.00

40.00

50.00

60.00

New diagnosed Tumer treated

AP
O

 A
1-

(n
g\

m
l)

score 5 score 6 score 7,8,9

Figure 6: Comparison of serum Apo lipoprotein A1 level in in new diagnosed, tumor treated compared with cancer grades. P value < 0.05 is 
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(P < 0.05) compared with scores (7, 8, and 9) of the tumor 
treated group as well.

Discussion
The results that were explained in Figures 1 and 2 indicate a 
significant decrease in the level of HDL and ApoA-1 in new 
diagnosed prostate cancer compared with tumor treated, benign 
prostate hyperplasia and control group. The relationship of 
HDL/ApoA-1 with most types of cancers such as colorectal, 
lung, and prostate is still controversial.[15,16] ApoA-1 plays an 
important role as an antitumor, where angiogenesis is reduced 
and cholesterol efflux is enhanced with reverse cholesterol 
transport. All these effects will inhibit proliferation, growth, 
and development of cancer.[17,18] Our results agreed with some 
previous studies where the decrease in ApoA-1 in prostate 
cancer patients, will maximize the influx of reverse cholesterol 
to cancer cells on the behalf of efflux reverse cholesterol leading 
to its accumulation in cells and enhancement of cancer cell 
proliferation.[19] ApoA-1 in cancer has been shown to have a 
major role in trafficking cholesterol which in turn will regulate 
and modulate inflammation and immune response.[20,21] 
Moreover, ApoA-1 and HDL have not only a role in prostate 
cancer but also in other types of cancers such as hepatocellular 
carcinoma.[22,23] In contrast, HDL/ApoA-1 may be considered 
a potential marker for early prediction of cancers such as 
prostate, gastrointestinal tract, adenocarcinoma of stomach 
and colon cancer.[24] HDL/ApoA-1 have been found by many 
studies to have a protective role against all types of cancers 
and those studies concluded that ApoA-1 can be used for the 
detection and better prevention of cancer. In addition, during 
cancer therapy, high serum ApoA-1 has been detected in 
breast cancer patients after taking chemotherapy.[25] ApoA-1 
has also a protective property against all types of cancers by 
having an anti-inflammatory property. At a decreased level of 
ApoA-1, many inflammatory factors may be activated such as 
Toll-like receptor-4, nuclear factor-kappa B, IL-6, and various 
oxide lipids and enzymes that participate in inflammation 
such as cyclooxygenase 2.[26-29]

Figures 3 and 4 indicate a significant decrease in HDL and 
ApoA-1, respectively, where low levels detected at high 
stage (IV) compared with stages III and III for both new 
diagnosed and tumor treated. Figures 5 and 6 show low 
level of HDL and ApoA-1, respectively, where low levels 
detected at high score (7, 8, and 9) compared with scores 
6 and 5 for both new diagnosed and tumor treated. The 
aggressiveness of prostate cancer (indicated by high stage 
(IV) and high grades at scores (7, 8, and 9)) has been found 
by many other studies to be strongly related with HDL and 
ApoA-1 due to its role in the development of cancer. They 
also revealed a positive correlation between low HDL level 
and incidence and progression of prostate cancer.[30,31]

Conclusion
ApoA-I and HDL levels have been studied in relation to 
prostate cancer in men. Studies have suggested that men 

with higher levels of ApoA-I and HDL may have a lower 
risk of developing prostate cancer. Additionally, some 
research has suggested that men with prostate cancer 
may have lower levels of ApoA-I and HDL compared to 
healthy men. However, more research is needed to confirm 
these findings and to determine the potential mechanisms 
by which ApoA-I and HDL levels may influence the 
development and progression of prostate cancer.
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