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There are well-documented gender differences in both the physiological and pathological aspects of various health conditions, 

including kidney disease. These differences must be understood to improve strategies for the prevention and treatment of kidney 

diseases. In this study, we examined the risk factors, epidemiological trends, clinical and radiological findings, laboratory 

results, and responses to pharmacological treatment in CKD patients in Nigeria, focusing on gender-based differences. A study 

was conducted with 144 individuals diagnosed with chronic kidney disease, ranging from stage 3 to non-dialytic stage 5. 

Participants underwent blood, urine, and radiological tests to assess albuminuria, kidney function, and size. Results were 

analyzed by gender, with 82 male and 62 female participants. The mean age of males was 47.9 ± 16.8 years, and for females 

was 50.5 ± 14.73 years. The study showed that a higher proportion of participants aged 65 years and above were females. 

Chronic interstitial nephritis was more common in women, whereas men were more likely to have chronic glomerulonephritis. 

Women were also more prone to metabolic acidosis, hyponatremia, and hyperphosphatemia. In contrast, men were more 

frequently treated with vitamin D analogs and erythropoietin, while women tended to use sodium bicarbonate and phosphate 

binders more often. Certain factors such as increasing age (OR-3.28, CI-2.69-3.87), hyponatremia (OR-4.74, CI-2.10-6.33), 

hypoalbuminemia (OR-4.56, CI-3.45-7.49), and metabolic acidosis (OR-4.14, CI-1.46-4.92) were more strongly associated 

with females. Gender differences were evident in the epidemiology, laboratory findings, and response to treatments in patients 

with chronic kidney disease. Women had higher levels of hyponatremia and hyperphosphatemia, while men showed higher 

albumin levels and larger kidney sizes. Gender-based median range cut-offs for several clinical parameters would improve 

prevention, treatment, and follow-up care for individuals with chronic kidney disease. 
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Introduction 
 

There are notable gender-based differences in the risk 

factors, mechanisms, symptoms, and responses to 

treatment across various diseases, including chronic 

kidney disease (CKD) [1]. In women, estrogens 

contribute to physiological processes like vasodilation 

through prostaglandins, increased serum potassium, and 

the suppression of the renin-angiotensin-aldosterone 

system (RAAS), as well as reduced sympathetic nervous 

system activity during their reproductive years [2, 3]. 

Conversely, testosterone has a detrimental effect on renal 

tubules [3]. Following menopause, the risk of CKD in 

women becomes more similar to that of men for the first 
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decade, after which cardiovascular risks associated with 

CKD are greater in women than in men [1-4]. 

Women generally exhibit a stronger inflammatory 

response than men in acute conditions, leading to greater 

tissue damage but more effective recovery [5, 6]. In 

chronic inflammation, however, women’s responses are 

often milder, leading to less cellular damage but slower 

recovery, except in connective tissue disorders [5]. CKD 

is commonly accompanied by cardiovascular issues, 

imbalances in acid-base levels, extracellular fluid 

expansion, proteinuria, lipid disturbances, anemia, and 

higher rates of morbidity and mortality. Although CKD 

is more prevalent in women in the U.S., men have a 

higher incidence of end-stage kidney disease (ESKD) [1]. 

Across the globe, women tend to delay seeking medical 

treatment for illnesses, and this gap is more pronounced 

in low-income nations (LINs), particularly in sub-

Saharan Africa, where cultural practices and 

socioeconomic disparities contribute to men having 

better educational opportunities, employment prospects, 

and the financial ability to afford healthcare [7-9]. 

Women with CKD often start maintenance hemodialysis 

(MHD) later than men, with higher mortality rates among 

women [6]. 

The greater activity of sodium chloride co-transporters 

(NCC) in women may impact CKD treatment outcomes 

significantly [10, 11]. The rate of kidney function decline 

with age and gender differences in CKD progression can 

also be influenced by body weight, as obesity, more 

common in women with CKD, accelerates kidney 

dysfunction [12]. The use of thiazide diuretics, which are 

often prescribed for controlling blood pressure and 

extracellular volume expansion, leads to stronger diuretic 

effects in women, due to their distinct NCC activity [9]. 

Gender-specific reference values for kidney function 

markers are not universally applicable. For instance, the 

serum levels of creatinine, potassium, and anion gap in 

males may negatively impact females, while values like 

saturation percentage (SpO2), serum bicarbonate 

concentration (SBC), hematocrit (HCT), and albumin, 

which are normal for women, might lead to faster CKD 

progression in men [13]. 

Although extensive research on gender disparities in 

chronic kidney disease (CKD) exists in developed 

countries, there is a notable lack of studies in low-income 

nations (LINs), where socioeconomic and cultural factors 

may present even greater differences. In this study, we 

examined the risk factors, epidemiological trends, 

clinical and radiological findings, laboratory results, and 

responses to pharmacological treatment in CKD patients 

in Nigeria, focusing on gender-based differences. 

Materials and Methods  

This hospital-based comparative study was carried out at 

the Nephrology and Hypertension Clinics of Babcock 

University Teaching Hospital in Ilishan-Remo, Nigeria, 

spanning from August 2019 to July 2021. A total of 82 

male and 62 female participants, all meeting the 

diagnostic criteria for kidney disease set by the Kidney 

Disease Outcome Quality Initiative (KDOQI) [14], and 

aged sixteen years or older, were included in the study 

following informed consent. Individuals with conditions 

like infections, previous kidney transplants, liver 

disorders, or malignancies were excluded. Data were 

gathered through structured questionnaires, medical 

histories, physical exams, lab results, and the 

participants' case records, which provided information on 

their gender, age, and family history, as well as the type, 

cause, and duration of chronic kidney disease (CKD). 

Height (in meters) and weight (in kilograms) were 

measured according to established protocols, and body 

mass index (BMI) was calculated. Blood pressure was 

taken while the participant was seated with their back and 

arms properly supported. Two urine samples were 

collected for dipstrip analysis, which tested for specific 

gravity (SG), proteinuria, and pH. Additionally, the 

Micra Albustic test was used to evaluate the urine 

albumin-to-creatinine ratio (UACR). The test strip was 

immersed in urine for 50 seconds, excess urine was 

removed by rolling the strip against the bottle’s edge, and 

the results were recorded by matching the color of the 

strip to a reference chart. A Combi 10 dipstrip was used 

similarly, and the outcomes were recorded based on the 

color match. 

Peripheral blood samples were drawn into lithium 

heparin tubes to determine serum electrolytes, creatinine, 

urea, and uric acid levels using an autoanalyzer (Roche 

Diagnostics GmbH, Mannheim, Germany). The 

glomerular filtration rate (GFR) was calculated using the 

CKD-EPI formula [15]. Hematocrit levels were 

measured using a hematocrit centrifuge after collecting 

1-2 milliliters of blood. 

Statistical analysis was performed using SPSS version 

22. Continuous variables were compared using paired 

student’s t-test, while categorical variables were assessed 

with Chi-square or Fisher’s exact tests. A P-value of less 

than 0.05 was considered statistically important. 
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Variables that showed a P-value of less than 0.025 in 

univariate analysis were included in the multivariate 

model to identify independent associations with the 

female gender [16]. 

Ethical approval for the study was granted by the 

Babcock University Human Research Ethics Committee 

(NHREC/24/01/2018 and BUHREC501/19). 

Definitions 

For this study, kidney biopsy was not employed to 

determine the cause of chronic kidney disease (CKD). 

Hypertension-Related CKD (HACKD): Kidney damage 

resulting from chronic hypertension, most often observed 

in older adults and those in their late middle age. 

Chronic Glomerulonephritis: A kidney condition that 

leads to elevated blood pressure, generally seen in 

younger individuals and early middle-aged people, 

sometimes following a history of throat or skin 

infections. 

Chronic Interstitial Nephritis: Kidney disease linked to 

substantial exposure to external nephrotoxins, once other 

potential causes or risk factors for CKD have been ruled 

out. 

Hypertension: Blood pressure readings above 140/90 

mmHg [17]. 

Diabetes: Fasting blood sugar exceeding 126 mg/dL, or 

the use of medications for controlling blood sugar levels 

[18]. 

Proteinuria: Dipstick test result showing more than 1+ 

protein presence [19]. 

Microalbuminuria: Urine albumin-to-creatinine ratio 

greater than 30 mg/g (3.4 mg/mmol) [20]. 

Anemia: Hematocrit levels falling below 39% [21]. 

Hypoalbuminemia: Serum albumin concentration lower 

than 35 mg/dL [22]. 

Hyperuricemia: Elevated uric acid levels, above 0.42 

mmol/L in men and 0.36 mmol/L in women [23]. 

Results and Discussion 

A total of 144 participants were included in the study, 

comprising 82 males and 62 females. The average age of 

the entire group, males, and females were 48.8 ± 15.9 

years, 47.9 ± 16.8 years, and 50.5 ± 14.73 years, 

respectively. Among the participants, 7% of the males 

and 11.1% of the females were aged over 60 years (P = 

0.003). The average body mass index (BMI) for males 

and females was 26.6 ± 4.3 kg/m² and 26.5 ± 4.8 kg/m², 

respectively (P = 0.8). Males exhibited higher BMI, and 

systolic, and diastolic blood pressure compared to 

females, with P-values of 0.04, 0.001, and 0.002, 

respectively (Table 1).
 

Table 1. Sociodemographic, and clinical characteristics of participants 

Variables 
All participants (n = 144) Males (n = 82) Females (n = 62) 

P-value 
N (%) N (%) N (%) 

Age (years)     

16-39 31 (21.5) 20 (24.4) 11 (17.7) 

0.002 40-64 94 (65.3) 56 (68.3) 38 (61.3) 

> 65 19 (13.2) 6 (7.3) 13 (21.0) 

BMI (kg/m2)     

< 25.0 58 (40.3) 31 (37.8) 27 (43.6) 
0.04 

> 25.0 86 (59.7) 51 (62.2) 35 (56.4) 

Systolic BP (mmHg)     

< 140 89 (61.8) 45 (54.9) 44 (71.0) 
0.001 

> 140 55 (38.2) 37 (45.1) 18 (29.0) 

Diastolic BP (mmHg)     

< 90 106 (73.6) 56 (68.3) 50 (80.8) 
0.002 

> 90 38 (26.4) 26 (31.7) 12 (19.2) 

BMI-body mass index, SBP-systolic blood pressure, DBP-diastolic blood pressure 

 

The largest group among the cohorts had hypertension-

associated chronic kidney disease (HACKD) at 44.4%, 

followed by chronic glomerulonephritis (CGN) and 

chronic interstitial nephritis (CIN), each at 19.4% (Table 

2). A smaller percentage, 6.9%, had obstructive uropathy, 

while 9.7% had other causes. The incidence of CGN was 



Uduagbamen et al.                                                                           Int J Soc Psychol Asp Healthc, 2022, 2:57-67  
 

 

60 

higher in men compared to women, whereas the 

occurrence of CIN was more prevalent in women than in 

men.

 

Table 2. Etiology of chronic kidney disease in cohorts 

Variables 
All cohorts (n = 144) 

Frequency (%) 

P-value Males (n = 82) Females (n = 62) 

N (%) N (%) N (%) 

Chronic glomerulonephritis 28 (19.4) 17 (20.7) 11 (17.7) 

0.03 

Hypertension 64 (44.5) 36 (43.9) 28 (45.2) 

Chronic tubulointerstitial nephritis 28 (19.4) 13 (15.9) 15 (24.2) 

Obstructive uropathy 10 (7.0) 7 (8.5) 3 (4.8) 

Others 14 (9.7) 9 (11.0) 5 (8.1) 

 

A greater number of men used RAAS inhibitors, 

erythropoietin, and vitamin D analogs compared to 

women, with significant differences observed at P < 

0.001, P = 0.02, and P = 0.003, respectively (Table 3). 

On the other hand, women were more likely to take 

calcium channel blockers (CCBs), sodium bicarbonate, 

and phosphate binders than men, with P-values of 0.001, 

0.001, and < 0.001, respectively.

 

Table 3. Drug history of participants 

Variables 
All participants (n = 144) Males (n = 82) Females (n = 62) 

P-value 
N (%) N (%) N (%) 

Diuretics     

Yes 126 (87.5) 72 (87.8) 54 (87.1) 
0.8 

No 18 (12.5) 10 (12.2) 8 (12.9) 

Calcium channel blockers     

Yes 134 (93.0) 74 (90.2) 60 (96.8) 
0.001 

No 10 (7.0) 8 (19.8) 2 (3.2) 

RAASIs (ACEIs/ARBs)     

Yes 88 (61.1) 57 (69.5) 31 (50.0) 
<0.001 

No 56 (38.9) 25 (30.5) 31 (50.0) 

Other antihypertensives     

Yes 68 (47.2) 37 (45.1) 31 (50.0) 
0.04 

No 76 (52.8) 45 (54.9) 31 (50.0) 

Erythropoietin     

Yes 22 (15.3) 14 (17.1) 8 (12.9) 
0.02 

No 122 (84.7) 68 (82.9) 54 (87.1) 

Vitamin D analogs     

Yes 90 (63.5) 53 (64.6) 37 (59.7) 
0.003 

No 54 (36.5) 29 (35.4) 25 (40.3) 

Sodium bicarbonate     

Yes 64 (44.4) 32 (39.0) 32 (51.6) 
0.001 

No 80 (55.6) 50 (61.0) 30 (48.4) 

Phosphate binders     
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Yes 93 (64.6) 48 (58.5) 45 (72.6) 
<0.001 

No 51 (35.4) 34 (41.5) 17 (27.4) 

Intravenous iron     

Yes 20 (13.9) 12 (14.6) 8 (12.9) 
0.05 

No 124 (86.1) 70 (85.4) 54 (87.1) 

RAASIs-renin-angiotensin aldosterone system inhibitors, ACEIs-angiotensin-converting enzymes inhibitors, ARBs-angiotensin receptors blockers 

 

As the severity of chronic kidney disease (CKD) 

advanced, a higher proportion of women were affected 

(Table 4). The average age, body mass index (BMI), 

systolic blood pressure, and diastolic blood pressure of 

the participants were 48.8 ± 15.9 years, 26.53 ± 4.51 

kg/m², 146.8 ± 10.2 mmHg, and 93.7 mmHg, 

respectively. The cohort's mean serum levels of sodium, 

potassium, bicarbonate, and anion gap were 136.7 

mmol/L, 4.1 mmol/L, 21.2 mmol/L, and 15.7 mEq, 

respectively. Serum creatinine, glomerular filtration rate 

(GFR), hematocrit, and albumin had mean values of 

179.1 ± 14.2 µmol/L, 37.2 ± 7.4 milliliters per minute, 

32.7 ± 4.4%, and 44.1 ± 8.6 grams per deciliter, 

respectively.

 

Table 4. Relationship between kidney function and participants’ characteristics 

Variables Stage 3a (n = 33) Stage 3b (n = 42) Stage 4 (n = 47) ND Stage 5 (n = 22) P-value 

Sex      

Males (N (%)) 21 (63.6) 25 (59.5) 27 (54.4) 9 (40.9) 
0.03 

Females (N (%)) 12 (36.4) 17 (40.5) 20 (45.6) 13 (59.1) 

Age (years, mean ± SD) 46.6 ± 5.5 47.8 ± 6.7 49.7 ± 8.9 52.1 ± 14.8.6 < 0.001 

BMI (kg/m2, mean ± SD) 25.7 ± 3.6 26.5 ± 5.4 26.8 ± 4.3 26.8 ± 7.7 0.06 

Systolic BP (mmHg, mean ± SD) 142.4 ± 8.6 142.9 ± 5.5 147.4 ± 8.2 151.5 ± 9.3 0.01 

Diastolic BP (mmHg, mean ± SD) 93.1 ± 7.1 93.7 ± 3.8 92.6 ± 6.7 96.4 ± 9.1 0.05 

Sodium (mmol/L, mean ± SD) 139.2 ± 12.8 138.7 ± 7.4 136.9 ± 10.8 130.6 ± 11.4 0.001 

Potassium (mmol/L, mean ± SD) 3.5 ± 2.1 3.7 ± 2.8 4.2 ± 2.6 4.8 ± 2.9 0.02 

Bicarbonate (mmol/L, mean ± SD) 22.2 ± 4.3 21.8 ± 5.3 20.8 ± 4.2 19.3 ± 5.4 0.04 

Anion gap (mEq, mean ± SD) 14.2 ± 7.8 15.6 ± 5.7 16.1 ± 6.2 17.2 ± 8.6 0.04 

Creatinine (umol/L, mean ± SD) 110.6 ± 9.4 167.2 ± 6.4 209.2 ± 6.6 268.7 ± 11.5 < 0.001 

eGFR (mean ± SD) 56.2 ± 6.8 44.6 ± 8.0 28.1 ± 7.3 13.8 ± 3.3 < 0.001 

Hematocrit (mean ± SD) 38.6 ± 5.5 34.0 ± 6.4 30.6 ± 3.8 25.7 ± 3.3 < 0.001 

Albumin (mean ± SD) 49.5 ± 8.2 46.8 ±5.7 41.2 ± 5.5 36.4 ± 4.9 < 0.001 

BMI-body mass index, BP-blood pressure, eGFR-estimated glomerular filtration rate 

 

Men were more likely to use erythropoietin and had a 

higher prevalence of hypertension compared to women, 

with P-values of 0.04 and 0.03, respectively (Table 5). In 

contrast, women exhibited a higher occurrence of 

hyponatremia, metabolic acidosis, elevated anion gap, 

and microalbuminuria than men, with P-values of 0.001, 

< 0.001, 0.004, and 0.04, respectively. Additionally, 

women had lower cortical thickness and kidney volumes 

compared to men, with P-values of 0.02 and 0.03, 

respectively.

 

Table 5. Relationship between gender and participants’ characteristics 

Variables 
Males  (n = 82) Females (n = 62) 

OR 95% CI P-value 
N (%) N (%) 

Age (years)      

< 65 76 (60.8) 49 (39.2) 
3.66 1.97-4.53 0.002 

> 65 6 (31.6) 13 (68.4) 



Uduagbamen et al.                                                                           Int J Soc Psychol Asp Healthc, 2022, 2:57-67  
 

 

62 

Etiologic factors      

Chronic TIN 14 (50.0) 14 (50.0) 
2.97 2.04-4.13 0.03 

Others 68 (58.9) 48 (41.1) 

Erythropoietin      

Yes 12 (63.2) 7 (36.8) 
2.44 1.32-2.87 0.04 

No 70 (56.0) 55 (44.0) 

BMI (kg/m2)      

< 25.0 31 (53.4) 27 (46.6) 
1.78 0.98-1.99 0.05 

> 25.0 51 (59.3) 35 (40.7) 

Systolic BP (mmHg)      

< 140 45 (50.6) 44 (49.4) 
2.16 2.74-3.77 0.04 

> 140 37 (67.3) 18 (32.7) 

Diastolic BP (mmHg)      

< 90 56 (52.8) 50 (47.2) 2.32 2.90-4.96 0.03 

> 90 26 (68.4) 12 (31.6)    

Serum sodium (mmol/L)      

< 135 21 (42.0) 29 (58.0) 
3.96 2.44-5.54 0.001 

> 135 61 (64.9) 33 (35.1) 

Potassium (mmol/L)      

< 5.5 76 (56.7) 58 (43.3) 
1.22 1.02-1.87 0.07 

> 5.5 6 (60.0) 4 (40.0) 

Bicarbonate (mmol/L)      

< 22 23 (44.2) 29 (55.8) 
4.08 1.76-5.11 <0.001 

> 22 59 (64.1) 33 (35.9) 

Calcium x phosphate (mmol2/L2)      

< 3.4 73 (56.6) 56 (43.4) 
1.33 0.95-2.67 0.06 

> 3.4 9 (60.0) 6 (40.0) 

Creatinine (umol/L)      

M < 132; F < 106 42 (67.7) 20 (32.3) 
3.52 2.20-4.25 0.002 

M > 132; F > 106 40 (47.5) 42 (52.5) 

eGFR (ml/min)      

< 30 37 (49.3) 38 (50.7) 
3.77 3.09-6.15 0.001 

> 30 45 (65.2) 24 (34.2) 

Anion gap (mEq)      

< 16 68 (58.6) 48 (41.4) 
3.14 2.64-4.79 0.004 

> 16 14 (50.0) 14 (50.0) 

Hematocrit (%)      

< 39 29 (50.9) 28 (49.1) 
2.94 1.38-3.95 0.003 

> 39 53 (60.9) 34 (39.1) 

Serum albumin (mg/dL)      

< 35 6 (42.9) 8 (57.1) 
5.13 3.58-7.03 <0.001 

> 35 56 (50.9) 54 (49.1) 

Urine ACR (mg/mmol)      

< 3.4 73 (56.6) 56 (43.4) 
2.07 1.88-3.62 0.04 

> (3.4) 11 (45.8) 13 (54.2) 
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Kidney cortical thickness (mm)      

< 7 35 (53.0) 31 (47.0) 
2.89 1.28-3.91 0.02 

> 7 47 (60.3) 31 (39.7) 

Kidney volume (cm3)      

< 50 20 (41.7) 28 (58.3) 
2.59 2.48-5.09 0.03 

> 50 62 (64.6) 34 (35.4) 

OR-odds ratio, TIN-tubulointerstitial nephritis, BMI-body mass index BP-blood pressure, eGFR-estimated glomerular filtration rate, ACR-albumin 

creatinine ratio 

 

From the results of the multivariate analysis, several 

factors were significantly associated with the female 

gender, including aging (OR-3.28, CI-2.69-3.87), 

hyponatremia (OR-4.74, CI-2.10-6.33), metabolic 

acidosis (OR-4.14, CI-1.46-4.92) (Table 6), elevated 

creatinine levels (OR-3.06, CI-2.83-3.99), reduced 

estimated glomerular filtration rate (eGFR) (OR-4.82, 

CI-2.68-4.95), and low serum albumin levels (OR-4.56, 

CI-3.45-7.49).

 

Table 6. Multivariate regression analysis showing independent associates of female gender 

Variable aOR 95% CI P-value 

Advancing age 3.28 2.69-387 0.03 

Hyponatremia 4.74 2.10-6.33 < 0.001 

Metabolic acidosis 4.14 1.46-4.92 0.001 

Creatinine` 3.06 2.83-3.99 0.04 

eGFR 4.82 2.68-4.95 0.001 

Anion gap 1.37 0.63-1.54 0.05 

Anemia 0.97 0.77-1.94 0.09 

Hypoalbuminemia 4.56 3.45-7.49 < 0.001 

Kidney cortical thinness 1.12 1.03-1.95 0.07 

aOR-adjusted odds ratio, CI-95% confidence interval, eGFR-glomerular filtration rate 

 

There were distinct gender-based differences in the 

laboratory, socioeconomic, and radiological 

characteristics of the cohorts. The prevalence of CKD 

was higher among younger males, who also exhibited 

elevated blood pressure and BMI. In contrast, females 

showed higher incidences of hyponatremia, 

hyperphosphatemia, metabolic acidosis, anemia, 

hypoalbuminemia, increased UACR, and smaller kidney 

sizes. The higher rate of CKD in males corresponds with 

earlier studies both locally and globally [24-26]. This 

higher prevalence in men could be due to a combination 

of genetic, hormonal, and clinical factors, as well as 

socioeconomic aspects. Men lack the renal and 

cardiovascular protection provided by estrogen, and the 

presence of testosterone’s anti-apoptotic properties in 

renal tubules may increase their risk of kidney damage 

[2, 3]. Men also tend to respond more strongly to 

sympathetic nervous system stimulation, and when 

treated with RAAS inhibitors for hypertension, 

proteinuria, and CKD, they show less efficacy with these 

drugs, especially after eight weeks of treatment [27]. This 

results in poorer blood pressure control and a quicker 

progression from pre-CKD to full CKD and end-stage 

renal disease [6, 28-30]. However, our results are 

contrary to those of Ricardo et al., who found that CKD 

was more prevalent in women in the United States [1]. 

The later onset of CKD in females may be due to the 

protective effects of estrogen on kidney function, along 

with societal, cultural, and educational barriers that often 

disadvantage women [2, 5]. Additionally, higher blood 

pressure in men, with or without metabolic syndrome, 

could worsen CKD outcomes in this group [31]. 

However, the more favorable biochemical findings for 

men in this research support other research that suggests 

the cardiovascular risk for both genders is more balanced 

in the decade following menopause, before women 

experience an increased risk later in life [4, 32, 33]. 
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Our study also found CIN to be more prevalent in 

females, mirroring findings from research indicating a 

greater incidence of kidney dysfunction due to the use of 

NSAIDs and nephrotoxic substances, such as weight-loss 

herbal remedies, among women [34-36]. Likewise, the 

higher frequency of CGN in younger men aligns with 

studies in Nigeria and other low-income nations (LINs), 

where a large proportion of CKD cases, especially those 

caused by infections, are attributed to CGN [36, 37]. 

The increased occurrence of hyponatremia in women 

aligns with previous research, which has highlighted a 

higher prevalence of hyponatremia and its associated 

complication, central pontine myelinolysis, among 

women [38]. Thiazide diuretics, commonly used for 

managing hypertension and chronic kidney disease 

(CKD), have a stronger effect in women due to their 

higher levels of sodium chloride co-transporters (NCC), 

making them more susceptible to hyponatremia 

compared to men [39]. Similarly, the higher frequency of 

hyperphosphatemia in women is consistent with findings 

by Deepak et al. [40], who observed an inverse 

correlation between serum phosphate levels and body 

weight, although this contradicts the results from Barreto 

et al. [41]. In our region, men are more likely to consume 

higher amounts of meat and alcohol, contributing to a 

greater risk of hyperphosphatemia [7]. Estrogen has been 

shown to enhance phosphate reabsorption in both the 

proximal and distal renal tubules through the action of the 

sodium-potassium ATPase-dependent sodium-phosphate 

co-transporter (NPT) in the brush border [42]. This 

further supports the idea that hyperphosphatemia is 

typically caused by reduced excretion rather than 

excessive intake. 

The higher occurrence of metabolic acidosis (MA) and 

an elevated anion gap in women is consistent with 

findings by Veiras et al. [43], who demonstrated that the 

phosphorylation of sodium-potassium exchanger isoform 

3 (NHE3) in the proximal renal tubules is more 

pronounced in females, leading to decreased bicarbonate 

absorption, mild hypobicarbonatemia, and a raised anion 

gap. Anemia was also more prevalent among women, in 

line with earlier studies, particularly since many of the 

females in our research were postmenopausal. While 

women in their reproductive years typically do not 

receive long-term RAAS inhibitors unless they have 

proteinuria or other specific conditions [7], one might 

expect similar hematocrit levels between men and 

women. However, the erythropoietic effects of 

androgens, combined with the more advanced renal 

disease in women, may explain their lower hematocrit 

levels. 

Women also exhibited more severe hypoalbuminemia 

compared to men. Since serum albumin levels are 

influenced by position, all participants had their samples 

collected while seated [22]. Hypoalbuminemia can 

stimulate the release of antidiuretic hormone (ADH), 

which may impair salt and water retention, potentially 

leading to complications like hyponatremia and 

hemodilution-induced anemia, both observed more 

frequently in female participants. 

In terms of albuminuria, women had higher levels, 

aligning with Ahmad et al.'s findings [44], although this 

contrasts with Park et al.'s study [45], which found higher 

urine albumin-to-creatinine ratios (ACR) in men. We 

believe that the more significant decline in kidney 

function in women, along with the reduced use of 

antiproteinuric agents like RAAS inhibitors, may explain 

their increased albuminuria. Additionally, women had 

smaller renal sizes (both cortical thickness and kidney 

volume), as previously documented. These reductions 

could be attributed to the more severe nature of kidney 

disease in women, as well as the possibility of smaller 

kidneys being genetically determined in females [27]. 

The study's cross-sectional design limited our ability to 

determine the chronic nature of the disease. Additional 

constraints included missing data on lipid profiles, which 

were not included in the analysis, and the lack of 

assessment of CKD-BMD and parathyroid hormone 

levels in the participants. However, the study's strength 

lies in its inclusion of a significant number of individuals 

who developed CIN due to the use of exogenous 

substances such as weight loss products and non-

steroidal anti-inflammatory drugs (NSAIDs), a growing 

issue in our region, which may influence the future 

demographic trends of CKD. 

Conclusion 

There are notable gender differences in the 

epidemiology, risk factors, clinical manifestations, and 

treatment responses in CKD. CKD was more prevalent in 

younger men, while the majority of those over 60 years 

of age were women. HACKD was identified as the most 

common cause of CKD, with chronic glomerulonephritis 

more frequently observed in males and CIN being more 

common among females. Hyponatremia, elevated 

UACR, metabolic acidosis, and hyperphosphatemia were 

more prevalent in women, while men had higher levels 
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of hematocrit, albumin, and larger kidney sizes. Men 

tended to use erythropoietin, RAAS inhibitors, and 

vitamin D analogs more often, while females more 

commonly used calcium channel blockers, sodium 

bicarbonate, and phosphate binders. Factors like 

advancing age, hyponatremia, metabolic acidosis, and 

hypoalbuminemia were independently linked to the 

female gender. Gender-based adjustments for median 

range values for specific variables would enhance the 

management, prevention, and monitoring of CKD 

patients. 
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