CHANGES IN MARKERS OF METABOLIC DISORDER AMONG PATIENTS WITH PROSTATE CANCER ATTENDING  ONCOLOGY CLINIC AT FEDERAL UNIVERSITY TEACHING HOSPITAL, OWERRI



ABSTRACT
Background; Prostate cancer stands as one of the most prevalent and clinically significant malignancies affecting aging males worldwide, with mounting evidence linking its onset and progression to profound molecular alterations characterized by chronic systemic multifactorial metabolic disturbances. 
Objective: This study aimed to evaluate selected markers of metabolic derangement in prostate cancer patients attending the Oncology Clinic at Federal University Teaching Hospital, Owerri, Imo State. 
Methodology: A total of one hundred (100) participants were recruited, comprising fifty (50) c prostate cancer patients and fifty (50) apparently healthy age-matched male controls.  Metabolic markers including (Total Cholesterol, triglycerides, LDL-C, HDL-C, glycosylated hemoglobin, Leptin, and Adiponectin, and Insulin, were quantified using standard biochemical methods; (enzyme-linked immunosorbent assay (ELISA), immunoturbidimetric method) . Data were analyzed using SPSS version 21.0 and expressed as mean ± standard deviation (SD). A P-value less than 0.05 (P < 0.05) was considered statistically significant.
Result:j Results showed prostate cancer (PCa) patients exhibited significantly elevatedjj levels of Total Cholesterol (244.32 ± 30.16 mg/dL), Triglycerides (174.07 ± 19.57 mjjg/dL), LDL-C (171.43 ± 16.63 mg/dL), Insulin (16.82 ± 3.44 µIU/mL), Leptin (8.8jj4 ± 3.07 ng/mL), and Adiponectin (17.73 ± 1.77 ng/mL) compared to healthy controls (P < 0.001). Conversely, HDL-C was significantly lower (38.43 ± 4.59 mg/dL vjs. 52.47 ± 4.79 mg/dL), and HbA1c was markedly increased in PCa patients (12.30j ± 1.97%) versus controls (4.04 ± 0.44%) (P = 0.0001). SBP and DBP were signijjficantly elevated in PCa patients versus controls (P < 0.0001), while BMI showed no jjsignificant difference (P > 0.05). 
Conclusion: The study demonstrated marked metabolic derangement, characterized by Dyslipidaemia, hyperinsulinaemia and poor glycaemic control. These alterations underscores the role of metabolic disorder in the pathogenesis of prostate cancer. Additionally, the dyslipidemia observed in the patients may contribute to cardiovascular complications, with poor clinical outcomes.
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 Background of Study
Metabolic derangement is a multi-system disorder marked by combinations of glucose intolerance, hypertension, and dyslipidemia. Broad medical awareness of this condition has come hand in hand with the rapidly expanding population of adults afflicted with obesity and diabetes. Initially linked to risk factors for cardiovascular disease, the components of metabolic derangement have been implicated in a range of other disease processes (Kote-Jarai et al., 2019). 
The human prostate contains three cell types: luminal cells (columnar epithelial cells that express secretory proteins, differentiation antigens such as cytokeratin 8, prostate-specific antigen, and high levels of the androgen receptor), basal cells (localized to a lower level express markers such as cytokeratin 5, but express only low levels of androgen receptor), and rare neuroendocrine cells (characterized by the expression of endocrine markers) (Kote-Jarai et al., 2019).
Studies of men with metabolic derangement has indicated a strong relationship to adult androgen deficiency and late-onset hypogonadism. Molecular markers related to metabolic syndrome (MetS) and inflammation play a significant role in the development and progression of prostate cancer (PCa). These markers can provide insights into how metabolic and inflammatory processes drive tumor growth and how they could be targeted for better clinical outcomes (Roumiguié et al., 2020).
Research has highlighted that chronic inflammation is a key driver in cancer, sharing signaling pathways with tumor development. In prostate cancer, metabolic markers and inflammatory mediators like cytokines, TNF-α, and adipokines such as leptin and adiponectin, can significantly influence cancer progression. The metabolic imbalance, including alterations in glucose metabolism and lipid profiles, is linked to poor prognoses in prostate cancer patients. Moreover, specific metabolic genes (MTGs) have been identified as prognostic markers, helping predict biochemical recurrence after treatment​ (Nicolosi et al., 2019).
More than one third of adults in the world are classified as overweight or obese, with a boasting prevalence greater than 60 % population (Bostwick et al., 2017). Obesity is often accompanied by other related medical disorders such as hypertension, hypercholesterolaemia and hyperglycaemia. Collectively, the concomitant conditions are clustered under a medical umbrella labelled ‘metabolic syndrome’ (MS). There are numerous ways by which this can be defined; however, the definition of Castiglioni, (2022) is one of the most commonly adopted. In most countries metabolic syndrome affects approximately up to 30% of the population with most diabetic men qualifying for the syndrome (Batty et al., 2011). Recognition of obesity and MS as a chronic illness is important, as it is associated with high risk of cardiovascular disease, diabetes, and chronic kidney disease. In fact, men with MS have an absolute cardiovascular disease risk of 10–15% in 5 years with all-cause mortality risk increased by 1.5-fold (Khandrika et al., 2019). In addition, MS has gained publicity recently as an independent risk factor for the development of cancer and clinical outcomes of both localized and metastatic PCa. With advances in our understanding of the basic cancer biology, new insights into the association between MS and PCa have become evident (Rahman, 2017).
Despite recent progresses, prostate cancer remains a great medical problem for the men affected, with absolute need to improve the efficacy of current therapies for metastatic disease and to reduce the unnecessary overtreatment of more benign disease (Lecarpentier et al., 2021). Prostate cancer is a clinically heterogeneous disease with many patients exhibiting an aggressive disease with progression and metastasis and other patients showing an indolent disease with low tendency to progression. 
The prostate gland is an endocrine organ where dysregulation of various hormonal factors may play a pivotal role in the pathogenesis of prostate cancer. There is emerging epidemiological data to support the role of components of metabolic syndrome, namely, obesity, hypercholesterolaemia, diabetes and hyperinsulinaemia in the development and/or the progression of prostate cancer. Again, there are numerous theories on the role of adiposity and Metabolic syndrome in cancer development and progression, although the exact mechanism behind the relationship between metabolic syndrome and prostate cancer remain largely elusive.
Benign prostatic hyperplasia (BPH), a common cause of lower urinary tract symptoms (LUTS), has been regarded as a metabolic disease because of its intimate relationship with many metabolic derangements.
Metabolic syndrome (MetS) is a constellation of metabolic disarrangements, including insulin resistance, obesity, hypertension, and dyslipidemia, and it has been established that these components of MetS are important contributing factors exacerbating the degree of prostatic enlargements and bladder outlet obstruction among patients with BPH.
The intricate association between MetS and BPH is being progressively illuminated – many molecules and signaling pathways are simultaneously involved in origin and development of these two diseases. The overlapping mechanism, such as hyperinsulinaemia/insulin resistance and adipokines (mainly leptin and adiponectin), might be considered therapeutic targets for treatment of patients with both BPH and metabolic disorders, but this has to be experimentally and clinically substantiated in future. 
Moreover, BPH and Prostate cancer (Pca), whilst distinct conditions, share several biochemical and pathological links, suggesting a possible interplay. Studies have suggested that both are influenced by factors like hormones, inflammation and metabolic dysregulation, which might also affect their development through similar cellular mechanisms. While BPH itself does not directly cause Pca, it can contribute to an increased risk, particularly in certain population.
Also, in a large proportion of men with metabolic syndrome, alteration in levels of hormones such as testosterone, leptin and adiponectin has been shown to contribute towards the aggression of prostate cancer. Whilst, the exact bio-pathophysiological mechanisms between metabolic syndrome and prostate cancer are yet to be fully elucidated, medications that target specific components of metabolic syndrome have further provided evidence for the inter-relationship between metabolic syndrome, its components and prostate cancer. Emerging invitro and molecular data is likely to bring us closer to utilizing this knowledge to target particular cancer survival pathways and improving treatment outcomes for men with prostate cancer. There is no better time for this research than now.
This study aims to evaluate some molecular markers of metabolic derangement  among patients with prostate cancer attending the oncology clinic at Federal University Teaching Hospital, Owerri, Nigeria.	
To achieve this purpose, we determined the levels of some metabolic biomarkers such as glycated haemoglobin (HbA1c), lipid profile, insulin, leptin and adipokines among patients with prostate cancer. We also determined the relationship between some arthrometric characteristics (BMI, Systolic and diastolic blood pressure), and changes observed in thjs markers of Metabolic derangement in the patients . 

MATERIALS AND METHODS
 Study area, population and Design:
The study was conducted between November, 2024 and January, 2025 at the Federal University Teaching Hospital Owerri, Imo State, Nigeria. 
The study included Patients suffering from prostate cancer attending and receiving treatment at the oncology clinic at FUTH.  A total of 50 male patients diagnosed of prostate cancer were recruited for this study. The study subjects were sampled using the targeted random sampling technique to target a certain age group (35-75) age group was represented.
This is a case control study involving of a total of 50 adult men diagnosed of prostate cancer . Adult men aged 35-75 years with prostate cancer attending oncology clinic at the Federal University Teaching Hospital, Owerri were recruited for the study. Ethical Clearance was issued by Ethical Committee of  Federal University Teaching Hospital, Owerri (with number, (Futh/OW/HREC/VOL/1087) . A standard questionnaire was used to obtain some of the patients clinical and demographical history. Those who qualified for the study, were recruited, invited and fasting blood samples was collected. Their blood samples were used for the laboratory determination of the PSA, molecular markers of metabolic disorder; Adiponectin, Leptin, serum lipids  (Total cholesterol, Triglyceride, LDL, ,HDL), HbA1c,  and Insulin .  Patient anthropometric measures (BMI, Systolic blood pressure and Diastolic blood pressure) were also recorded. 
 In The study, we considered Male patients with prostate cancer diagnosed histologically, who are being treated at the oncology center of FUTH. Note:  Patients were on treatment with Abiraterone acetate, flutamide, prostasin. The  Prostate cancer patients are within the age 35-75 years. Another set of 50 age matched men without any history of benign prostate disease or prostate Cancer were used as control. The study subjects also  gave their consent to the study.  Patients who are  using  corticosteroid  or any hormonal therapy were excluded from this study.
Patients Blood Specimen was collected using sterile 21G needle aseptically and dispensed into three different specimen bottles containing Ethylene diamine tetra-acetic acid (EDTA), and Plain. This was dispensed into anticoagulant bottle immediately and thoroughly mixed to prevent clotting (EXPUNGED). The sample was then preserved until Laboratory analysis of  the test parameters. All the reagents  used in the research work was  of analytical grade. 
Estimation of Glycated Hemoglobin (HbA1c) using Immunoturbidimetric Method. Total Cholesterol estimation by enzymatic method (as described by agape kits). Triglyceride was estimation by GPO-TOPS method (as described by agape kits) . Estimation of HDL Cholesterol was by precipitation method (as described by agape kits), LDL-cholesterol was mathematically determined using Friedewald et al., (1972),  following the formula; LDLc   = Total cholesterol – HDL – (TGs /5)
Insulin estimation using enzyme-linked immunosorbent assay (ELISA) Method. Leptin and  adiponectin  were Estimation using ELISA method, While Blood Pressure was determined using Sphygmomanometer 
All statistical tests were two-tailed, and statistical significance was defined as p<0.05. Statistical analysis of results obtained was done using the SPSS version 21. Statistical differences between the experimental and control groups was determined using student t-test. 



RESULTS:
Table 1 -Descriptive Statistics of Demographic and Baseline Characteristics of Participants and Control 
Variable			  Groups	Control	Frequency	Percent
				  P.C		H.I		N = 100	(%)
				  (N = 50)	(N = 50)

Age		35-54		    29		31		60		60
		55-74		    21		19		40		40
				
Marital		Single		     7		6		13		13	
Status		Married	     41		42		83		83
		Divorced	     0		1		1		1
		Widowed	     2		1		3		3

Occupation	Unemployed         3		4		7		7
		Employed	      18		22		40		40
		Self Employed      29		24		53		53

Educational	N.F.E		     8		7		15		15
Level		Primary	     12		11		23		23
Secondary	     21		22		43		43
Tertiary	     9		10		19		19

Religion	Christianity	     50		49		99		99
Traditionalist        0		0		0		0	
No Religion	     0		1		1		1	
 
Key:
P.C: Prostate Cancer			
H.I: Healthy Individual
N.F.E: No Formal Education




Table 2 - Serum Lipid  Profile in Prostate Cancer Patients vs. Healthy Controls
	Biomarker
	Prostate Cancer Patients, M (SD)
	Healthy Controls, M (SD)
	T
	P-value

	Total Cholesterol (mg/dL)
	244.32±30.16
	175.18±14.54
	6.53
	0.00001

	Triglycerides (mg/dL)
	174.07±19.57
	105.50±13.69
	9.08
	0.00001

	LDL-C (mg/dL)
	171.43±16.63
	85.46±6.37
	15.27
	0.00001

	HDL-C (mg/dL)
	38.43±4.59
	52.47±4.79
	-6.69
	0.00001

	
	
	
	
	



Note. M = Mean; SD = Standard Deviation; LDL-C = Low-Density Lipoprotein Cholesterol; HDL-C = High-Density Lipoprotein Cholesterol
P < 0.05 = Statistically Significant
P> 0.05 = Not Statistically Significant

















Table 3 -PSA, Glycaemic control markers and adipokines in Prostate Cancer Patients vs. Healthy Controls
	Biomarker
	Prostate Cancer Patients, M (SD)
	Healthy Controls, M (SD)
	T
	P-value

	PSA
	17.51±4.19	
	1.024	0.246
	12.42
	0.0001

	HbA1c (%)
	12.30±1.97	
	4.04±0.44
	12.94
	0.0001

	Leptin (ng/mL)
	8.84±3.07
	3.55±1.43
	4.94
	0.0001

	Adiponectin (ng/ml)
	17.73±1.77
	7.96±1.51
	13.27
	0.0001

	Insulin (µIU/mL)
	16.82±3.44
	5.53±1.39
	9.62
	0.00001



HbAlc = Glycated Hemoglobin.
P < 0.05 = Statistically Significant
P> 0.05 = Not Statistically Significant








Table 4 Body Mass Index, and Blood Pressures in Prostate Cancer Patients vs. Healthy Controls
	Marker 
	Prostate Cancer Patients, M (SD)
	Healthy Controls, M (SD)
	T 
	P-value


	BMI (kg/m2)
	24.25±2.47 
	23.81±2.99
	0.35732
	0.362502

	SBP (mmHg)
	159.40±16.41
	119.75±9.84
	5.86309
	0.000021

	DBP (mmHg)
	90.31±5.39
	70.13±4.61
	8.0481
	0.000001



Note. M = Mean; SD = Standard Deviation; SBP = Systolic Blood Pressure; 
ABP = Diastolic Blood Pressure
P < 0.05 = Statistically Significant
P> 0.05 = Not Statistically Significant





Table 5 correlation of PSA with Metabolic Biomarkers  Levels in Prostate Cancer Patients
	Variable
	R
	 P-value

	PSA
	
	

	Total Cholesterol (mg/dL)
	0.025
	0.945

	Triglycerides (mg/dL)
	0.110
	0.762

	LDL-C (mg/dL)
	0.159
	0.660

	HDL-C (mg/dL)
	0.309
	0.385

	HbA1c (%)
	-0.218
	0.545

	Leptin (ng/mL)
	0.038
	0.917

	Adipomectin (ng/ml)
	-0.369
	0.294

	Insulin (µIU/mL)
	0.167
	0.645



Note. LDL-C = Low-Density Lipoprotein Cholesterol; HDL-C = High-Density Lipoprotein Cholesterol; HbAlc = Glycated Hemoglobin.
P < 0.05 = Statistically Significant
P> 0.05 = Not Statistically Significant





DISCUSSION :
Studies have predicted that metabolic dysregulation and chronic inflammation plays crucial roles in Prostate Cancer disease progression. This study evaluates the levels of insulin, glycemic markers and some markers of  Metabolic dysregulation in PCa patients attending the Oncology Clinic at the Federal University Teaching Hospital Owerri. 
In this study, serum insulin levels were significantly higher in PCa patients  . Elevated serum insulin levels in prostate cancer (PCa) patients are largely due to insulin resistance and metabolic dysfunction, commonly associated with obesity and systemic inflammation (Jochems et al., 2023). Insulin acts as a growth factor, activating pathways like PI3K/Akt/mTOR and MAPK/ERK that promote cancer cell survival and proliferation (Stefani et al., 2021). It also enhances androgen receptor activity and reduces sex hormone-binding globulin (SHBG), increasing free androgens that stimulate prostate tumor growth. Additionally, tumors may worsen insulin resistance through inflammatory mediators (Amin et al., 2019). These mechanisms collectively support the role of hyperinsulinemia in PCa progression and highlight the need for metabolic control in patient management. This finding aligns with research by Lutsiv (2018), which suggested that hyperinsulinemia increases the risk of aggressive PCa, possibly by promoting an anabolic state conducive to tumor growth.  
Glycemic control, assessed using glycated hemoglobin (HbA1c), was also significantly altered in PCa patients. Chronic hyperglycemia has been linked to increased oxidative stress, DNA damage, and chronic inflammation, all of which contribute to tumor progression (Ramteke et al., 2019), suggesting that poor glycemic control may be an independent predictor of PCa severity (The study did not consider disease severity as duration of disease was not put under consideration).  
Chronic inflammation is a well-recognized driver of PCa initiation and progression. 
Hyperinsulinemia and poor glycemic control were strongly associated with PCa severity, consistent with findings by Malenica et al. (2023) and Li et al. (2021). 
[bookmark: _Hlk210126727]Altered concentrations of adiponectin have been reported in PCa patients. Although some of these studies reported that cancer patients had significantly lower adiponectin levels than controls , some other studies did not find any difference in concentrations of adiponectin between patients and controls; Zhang at al (2013). Our study demonstrated that patients with PCa had a higher level of adiponectin than healthy controls.
Epidemiological studies indicated increased circulating levels of leptin, as occurs during obesity, were associated with cancers, such as breast and colorectal cancer;  Tessitore et al (2000).  Research suggested that leptin played a role in the progression of mammary tissue tumorigenesis via its function as a growth hormone ; Roberts et al (2010). (expunged).  In prostate cancer, serum leptin was reported significantly higher in patients with prostate cancer as compared to controls; Singh et al (2010). The study however was restricted by some factors  such as larger sample size, effects of pharmacological (drugs) differences, and inclusion of disease stages or severity .
 
Conclusion
The study demonstrates a significant alteration in the markers of metabolism disorders assay, via Dyslipidaemia and poor glycaemic control. This is indicative of a significant association of metabolic syndrome  in the pathogenesis and progression of prostate cancer. 
[bookmark: _Hlk192511329][bookmark: _Hlk187485061][bookmark: _Hlk194655630][bookmark: _Hlk209008097]     
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