


EVALUATION OF SOME RENAL ASSESSMENT PARAMETERS IN FEMALE SUBJECTS WITH UTERINE FIBROID IN PORT HARCOURT, NIGERIA

Abstract
Uterine fibroids are the commonest gynaecological conditions that affect a good number of women globally. This study evaluated renal assessment parameters among female subjects with uterine fibroids. The study involved 80 subjects with uterine fibroids and 60 control subjects, within the age range of 20 and 50 years. Subjects were selected using simple random sampling technique. Blood samples (10 ml) were collected from each subject via venipuncture, and put into plain bottles for the analysis of electrolytes (using ISE technique) and urea, creatinine and bicarbonate (using biochemistry autoanalyzer). Results from this study showed that the mean levels of sodium (140.83 ± 0.38 mmol/l), chloride (106.44 ± 0.31 mmol/l), urea (5.66 ± 0.19 mmol/l) and creatinine (85.81 ± 1.20 µmmol/L) were significantly higher in the subjects with uterine fibroids compared to the mean levels of the same parameters (sodium-135.50 ± 0.66 mmol/l, chloride-99.03 ± 1.32 mmol/l, urea-4.57 ± 0.17 mmol/l and creatinine-70.30 ± 0.89 µmmol/L) in the control subjects. Conversely, the mean level of potassium (mmol/l) in the uterine fibroid subjects (4.21 ± 0.13 mmol/l) was significantly lower than the level in the control subjects (4.85 ± 0.14 mmol/l). There was no significant difference in the bicarbonate levels. There were also no significant differences in the parameters among the subjects with uterine subjects based on the duration of condition, consumption of alcohol, exercise and medical treatment. The study shows that there are alterations in renal assessment parameters among uterine fibroid subjects. Women are encouraged to seek regular medical checkups in order to ensure early management of renal impairments in uterine fibroid.
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1. Introduction
Uterine fibroids, also called leiomyomas, are benign monoclonal neoplasms of the myometrium (uterine wall); and they represent the commonest benign tumors occurring in women globally (Yang et al., 2022). There are three primary types of uterine fibroids, namely submucosal, intramural and subserosal leiomyomas. Submucosal and subserosal leiomyomas may be attached to the uterus through a vascular pedicle, and become known as pedunculated leiomyomas. Depending on their location, pedunculated uterine leiomyomas may protrude both within the uterine cavity or extend outside it, into the vagina (as in the case described herein). They may alternatively, prolapse outside the vagina or protrude into the peritoneal cavity (Thanasa et al., 2024).
Uterine fibroids are common among women of reproductive age, with as much as about 70% of women affected worldwide, especially women of colour (Al-Hendy et al., 2017). Uterine fibroids are benign. However, they are the primary indication for hysterectomy, and are also a major source of gynaecologic and reproductive dysfunction (such as menorrhagia, pelvic pain, infertility, recurrent miscarriage, and preterm labour) in affected women (Yang et al., 2022).
There are several risk factors for uterine fibroids. One of the most common risk factor associated with uterine fibroid is race; it is more common in women of African descent than in women of other races. The other risk factors include older age, premenopausal state, nonparity, family history of uterine fibroids, hypertension, food additives, and frequent consumption of soybean milk, obesity, vitamin D deficiency, excessive vitamin E levels, altered reproductive tract microbiome, exposure to endocrine-disrupting chemicals (such as organophosphate esters and plasticizers), as well as tobacco smoking and alcohol abuse (Yang et al., 2022). Stress can also be a contributing risk factor for uterine fibroids, because it is associated with a higher body mass index (BMI). Similarly, diets that are rich in red meat have been associated with 70% increased risk of fibroids (Afshan et al., 2023).
Uterine fibroids affect the smooth muscle and connective tissue of the myometrium. They contain principally myocytes, and are characterized by excessive deposition of extracellular matrix (ECM) substances, especially collagen (Joseph et al., 2010). Generally, uterine fibroids are characterized by elevated levels of collagens, fibronectin, laminins, and proteoglycans (Dolmans et al., 2024).
Leiomyomas are often asymptomatic but patients may present with debilitating genitourinary signs such as acute urinary retention, obstructive uropathy and haematuria (Dagur et al., 2016). It has been reported that leiomyomas are generally larger in size in women of African descent compared to women of other races (Idowu et al., 2018). This study, therefore, seeks to evaluate some parameters of renal function in women with uterine fibroid in our population.

2. Materials and Methods
2.1 Study Design
This study was a cross-sectional study. Subjects were selected using simple random sampling technique. The study was carried out in Rivers State University Teaching Hospital (RSUTH). Ethical approval with reference number RSUTH/REC/2024/536, was obtained from the Research Ethics Committee on research, and informed consent obtained from the study participants
2.2 Study Population
The sample size for this study was determined using G. power 3.1.9.2, at power of 95%, alpha level of 0.05 and effect size of 0.8. This study adopted a sample size of 140 subjects between the ages of 20 to 50 years was used; out of which 80 subjects were female subjects with uterine fibroid, while the remaining 60 subjects were those without fibroid, used as the control subjects. 
Also, a well-structured questionnaire was used to gather relevant data of the subjects.
2.3 Eligibility Criteria
2.3.1 	Inclusion criteria
1. [bookmark: _Hlk173957653]Female subjects between the ages of 20 and 50 years with uterine fibroid, who do not smoke were included in the study. 
2. Female subjects within the same age bracket who do not have fibroid were recruited as control subjects.
2.3.2	Exclusion Criteria
1. Female subjects who are smokers were excluded for the study.
2. Female subjects with health conditions such as heart diseases, kidney diseases, diabetes mellitus or other forms of serious medical conditions were excluded from the study.

2.4 Blood Sample Collection
Ten millimeters (10 ml) of whole blood were collected from each subject via venipuncture and transferred to plain sample bottle. The serum obtained from the samples after centrifugation at 3500rpm for 5 minutes, were transferred into plain bottles and stored in the freezing compartment of the refrigerator at -4oC until time for analysis. The samples were used for the determination of Sodium, Creatinine and Urea, Magnesium and Phosphorus.  
2.5 Laboratory Procedures
Urea and creatinine were assayed using biochemistry auto-analyzer, while the electrolytes were assayed using Ion Selective Electrode (ISE) method.
2.6 Statistical Analysis 
The data generated from this study were analyzed using statistical package for Social Sciences (SPSS) version 27. The results were expressed as mean ± standard deviation. Comparison of the means was done for the various parameters using independent t-test and one-way ANOVA. Result where considered statistically significant at 95% confidence interval (p≤0.05)


3. Results
3.1: Comparison of parameters among study subjects 
The subjects with uterine fibroid had significantly higher levels of sodium, chloride, urea and creatinine levels and significantly lower potassium levels. There was no significant difference in bicarbonate levels, compared to the control subjects. 


Table 1: Comparison of parameters among study subjects 

	[bookmark: _Hlk207449508]

Parameters
	Fibroid subjects (n = 80)
	Control subjects 
(n = 60)
	
p-value
	
t-value

	Sodium (mmol/L)
	140.83 ± 0.38
	135.50 ± 0.66
	0.012
	48.740

	Chloride (mmol/L)
	106.44 ± 0.31
	     99.03 ± 1.32
	<0.001
	38.823

	Potassium (mmol/L)
	4.21 ± 0.13
	4.85 ± 0.14
	0.031
	23.962

	Urea (mmol/L)
	5.66 ± 0.19
	4.57 ± 0.17
	<0.001
	30.894

	Creatinine (µmmol/L)
	85.81 ± 1.20
	70.30 ± 0.89
	<0.001
	73.196

	Bicarbonate (mmol/L)
	23.72 ± 0.29
	24.51 ± 0.22
	1.211
	53.168





The results in table 2 examines the biochemical parameters across three groups of fibroid subjects categorized by disease duration (1–5 years, 6–10 years, and over 10 years). No significant differences were found in any parameter across the groups (p > 0.05). This suggests that the duration of fibroid disease does not substantially influence the measured biochemical parameters. 
Table 2: Comparison of parameters among fibroid subjects based on duration of disease 
	
Parameters
	A (1-5yrs)
(n = 30)
	B (6-10yrs)
(n = 22)
	C (10yrs and above)
(n =28)
	
p-value
	
F-value

	Sodium (mmol/L)
	135.33 ± 0.68
	135.73 ± 0.66
	135.68 ± 0.62
	0.159
	1.913


	Chloride (mmol/L)
	99.30 ± 0.522
	98.62 ± 2.08
	98.98 ± 1.35
	0.384
	0.976


	Potassium (mmol/L)
	4.89 ± 0.13
	4.81 ± 0.13
	4.82 ± 0.14
	0.171
	1.836


	 Urea (mmol/L)
	5.64 ± 0.18
	5.70 ± 0.18
	5.66 ± 0.20
	0.699
	0.360


	Creatinine (µmol/L)
	85.53 ± 1.12
	85.83 ± 1.53
	86.10 ± 1.07
	0.336
	1.118


	Bicarbonate (mmol/L)

	23.74 ± 0.26
	23.65 ± 0.42
	23.74 ± 0.25
	0.646
	0.441
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3.3: Comparison of parameters based on treatment status 
Table 3 compares the biochemical parameters of fibroid subjects based on whether they were receiving treatment. The results show no significant differences (p > 0.05) in any parameter between the treated and untreated groups. 
Table 3: Comparison of parameters based on treatment status 
	Parameters
	No treatment (n = 24)
	Treatment (n = 46)
	p-value
	t-value

	Sodium (mmol/L)
	135.39 ± 0.66
	135.68 ± 0.65
	0.125
	1.564

	Chloride (mmol/L)
	99.29 ± 0.57
	98.82 ± 1.67
	0.173
	1.390

	Potassium (mmol/L)
	4.86 ± 0.14
	4.83 ± 0.14
	0.422
	0.811

	Bicarbonate (mmol/L)
	23.73 ± 0.26
	 23.71 ± 0.32
	0.800
	0.255

	Urea (mmol/L)
	5.60 ± 0.18
	5.70 ± 0.18
	0.087
	1.749

	Creatinine (µmol/L)
	85.46 ± 1.07
	86.09 ± 1.25
	0.063
	1.907

	
	
	
	
	














3.4: Comparison of parameters based on alcohol consumption
Table 4 highlights the biochemical parameters of fibroid subjects based on alcohol consumption. No significant differences were observed in any parameter (p > 0.05). The results indicate a lack of notable influence of alcohol consumption on these biochemical markers in fibroid subject

Table 4: Comparison of parameters based on alcohol consumption 
	Parameters
	No alcohol (n = 32)
	Alcohol (n = 48)
	p-value
	t-value

	Sodium (mmol/L)
	135.56 ± 0.75
	135.54 ± 0.63
	0.933
	0.085

	Chloride (mmol/L)
	98.84 ± 1.58
	99.12 ± 1.18
	0.535
	0.630

	Potassium (mmol/L)
	4.81 ± 0.12
	4.86 ± 0.14
	0.144
	1.497

	Bicarbonate (mmol/L)
	23.68 ± 0.37
	23.74 ± 0.25
	0.583
	0.557

	Urea (mmol/L)
	5.69 ± 0.23
	5.65 ± 0.17
	0.531
	0.636

	Creatinine (µmol/L)
	85.75 ± 1.60
	85.84 ± 0.99
	0.841
	0.203

	
	
	
	
	







[bookmark: _Hlk184202627]3.5: Comparison of parameters among fibroid subjects based on exercise 
Table 5 compares the parameters between fibroid subjects who exercise and those who do not. All parameters showed no significant differences (p > 0.05). Overall, exercise status did not have a significant effect on the biochemical profiles of the fibroid subjects.

Table 5: Comparison of parameters among fibroid subjects based on exercise 
	Parameters
	No Exercise (n = 32)
	Exercise (n = 48)
	p-value
	t-value

	Sodium (mmol/L)
	135.85 ± 0.64
	135.33 ± 0.60
	0.106
	2.916

	Chloride (mmol/L)
	98.69 ± 1.91
	99.28 ± 0.51
	0.182
	1.379

	Potassium (mmol/L)
	4.86 ± 0.15
	4.84 ± 0.13
	0.634
	0.480

	Bicarbonate (mmol/L)
	23.63 ± 0.34
	23.78 ± 0.24
	0.096
	1.713

	Urea (mmol/L)
	5.67 ± 0.22
	5.66 ± 0.16
	0.841
	0.202

	Creatinine (µmol/L)
	86.33 ± 1.52
	85.43 ± 0.73
	0.180
	2.517

	
	
	
	
	




4. Discussion
This study evaluated the serum electrolytes in subjects with uterine fibroids in Port Harcourt. Results from this study show that sodium and chloride levels were significantly higher in subjects with uterine fibroid compared to the control subjects. Similarly, urea and creatinine levels were significantly higher in the uterine subjects compared to the control subjects. On the other hand, potassium levels were significantly lower in the uterine fibroid subjects compared to the control subjects. These findings suggest a possible impairment of renal functions in subjects with uterine fibroids. It has been reported that there is a correlation between uterine fibroids and impairment of renal function (Fletcher et al., 2013). The findings of this study agree with the work of Akram et al. (2022), which reported similar findings. It is scientifically known that uterine fibroids exact some compressive pressure on the uterus of individuals with uterine fibroids. This pressure on the uterus consequently gives rise to conditions such as urinary retention, hydroureter, hydronephrosis, and potential predisposition to more serious renal complications (De La Cruz & Buchanan, 2017). 
This study did not find any significant differences in the parameters in subjects with uterine subjects based on the duration of the disease (based on the time of diagnosis), history of alcohol consumption and exercise. Most cases of uterine fibroid are generally asymptomatic and diagnosed during routine clinical or imaging examinations (Petraglia et al., 2025). Thus, the condition may have been progressing in the subjects before it was diagnosed clinically, probably during clinical examination for some other medical condition. It has been reported that there is a general lack of awareness of uterine fibroids and their health effects in women in the general population (Petraglia et al., 2025). Unfortunately, only about one-third of women with the condition request treatment based on the symptoms and/ or due to infertility (Donnez et al., 2016), and those individuals who seek medical attention often do so after a considerable delay (Petraglia et al., 2025). 
The parameters showed no-significant differences in the parameters of uterine fibroid subjects in this study based on alcohol consumption. Alcohol has an oestrogenic action on the uterine myometrium (Nagata et al., 2009), and could affect the physiological functions of estrogen which could lead to the development or onset of uterine fibroids, but may not have direct effects on the kidneys. However, this is more so with heavy alcohol consumption (Takala et al., 2020).  The no-significant differences in the parameters between the subjects who consumed alcohol and those who did not could be probably be because the subjects in this study were not heavy alcohol consumers.
In terms of exercise, there were no significant differences in the parameters probably because low or moderate exercises do not offer potential improvement in the symptoms of uterine fibroid; only intense physical activities have been reported to offer such effects (Birolim et al., 2025). 
This study did not find any significant differences in the renal assessment parameters of subjects with uterine fibroids based on medical treatment. Treatment of uterine fibroids is medically indicated mainly for the temporary control of the symptoms and the preoperative status of the patient. The aim is to reduce the size of the fibroid and improve the haematological status of the patient (Okeke et al., 2015). Thus, apart from medically arresting menorrhagia, medical treatment does not offer any cure for uterine fibroids (Agrawal et al., 2023). It implies that alterations in renal functions in uterine fibroid subjects are not affected by the medical treatments.
5. Conclusion
This study observed alterations in the renal assessment parameters of uterine fibroid subjects compared to the control subjects. However, among the subjects with uterine fibroids, there were no significant changes in the parameters based on duration of the conditions, alcohol consumption, exercise or medical treatment. It is important that women utilize regular medical check ups in order to monitor their reproductive health.
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