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ABSTRACT

The progressive decrease of kidney function over time is the hallmark of chronic kidney disease (CKD), a common and
incurable medical disorder. The purpose of this study is to evaluate the risk factors linked to the onset and course of CKD
and to determine the primary autoimmune contributing factors to the disease. Through a comprehensive literature
review, we examined numerous studies and clinical reports to identify the risk factors for CKD. The primary risk factors
identified include diabetes mellitus, hypertension, cardiovascular disease, family history, age, obesity, smoking, ethnicity,
and chronic urinary tract infections. The role of specific medications in exacerbating CKD risk was also explored.
Furthermore, we investigated the major autoimmune factors contributing to CKD. Autoimmune kidney conditions, like
systemic lupus erythematosus (SLE), antineutrophil cytoplasmic antibody (ANCA)-associated vasculitis, IgA
nephropathy, membranous nephropathy, and Goodpasture syndrome, have been identified as substantial contributors to
the emergence of chronic kidney disease associated with autoimmunity. The results from this evaluation emphasize the
importance of understanding the diverse etiologies of CKD, ranging from non-immune mediated causes to autoimmune-
related pathologies. Early identification of risk factors and autoimmune contributions could aid in implementing
targeted preventive strategies and personalized treatment approaches for patients at risk of or already affected by CKD.
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INTRODUCTION

The kidneys are retroperitoneal organs essential for maintaining systemic homeostasis. They regulate
fluid balance, electrolyte composition, acid-base equilibrium, and blood pressure, while also excreting
metabolic waste products such as urea, creatinine, and uric acid [1-4]. Structurally, each kidney contains
approximately one million nephrons composed of glomeruli and tubular segments that filter blood,
reabsorb essential solutes, and secrete waste products to form urine [5-9]. In addition to excretory
functions, the kidneys synthesize key hormones including erythropoietin, renin, and calcitriol, thereby
contributing to erythropoiesis, vascular regulation, and bone metabolism [4,10,11]. These functions are
tightly regulated through complex interactions among nephrons, hormonal pathways, and neurohumoral
mechanisms [12]. Kidney diseases represent a broad spectrum of disorders that impair renal structure
and function, including infections, inflammatory conditions, genetic abnormalities, autoimmune diseases,
and drug-induced nephrotoxicity [13-15]. Among these, chronic kidney disease (CKD) and Acute Kidney
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Injury (AKI) are the most clinically significant entities. CKD is characterized by persistent structural or
functional kidney abnormalities lasting more than three months and progressive decline in glomerular
filtration rate (GFR) [16,17]. In contrast, AKI refers to a sudden deterioration in renal function due to
causes such as sepsis, toxins, or hemodynamic instability [18].

CKD has emerged as a major global public health challenge, affecting approximately 13.4% of the world’s
population—nearly 750 million individuals—and accounting for more than 1.2 million deaths annually
[19,20]. In India, the reported prevalence ranges from 7.2% to 17.2%, with a rising burden attributed to
demographic transitions, lifestyle modifications, and increasing prevalence of non-communicable
diseases [21-24]. The disease is associated with significant morbidity, including cardiovascular
complications, anemia, mineral and bone disorders, and increased mortality risk [17,25]. The principal
risk factors for CKD include diabetes mellitus and hypertension, which together account for nearly two-
thirds of cases worldwide [19,26,27]. Additional contributors include obesity, smoking, family history,
aging, ethnicity, chronic medication use, and environmental toxin exposure [28-31]. Other etiologies such
as glomerulonephritis, polycystic kidney disease, obstructive uropathy, and drug-induced nephrotoxicity
also play important roles in disease progression [32-35]. Diabetes-related kidney disease affects nearly
30% of diabetic individuals, while approximately 20% of hypertensive patients may develop CKD [36,37].
The pathophysiology of CKD involves persistent inflammation mediated by pro-inflammatory cytokines,
activation of fibrogenic pathways, oxidative stress, endothelial dysfunction, and dysregulation of the
renin-angiotensin-aldosterone system (RAAS) [38-42]. These mechanisms promote renal fibrosis,
structural damage, and progressive nephron loss. Disturbances in calcium-phosphate metabolism further
contribute to vascular calcification and renal deterioration [43]. RAAS inhibition using angiotensin-
converting enzyme inhibitors (ACEIs) or angiotensin receptor blockers (ARBs) has been shown to slow
disease progression, particularly in patients with diabetes and hypertension [44]. Diagnosis of CKD relies
on estimated glomerular filtration rate (eGFR) and assessment of albuminuria, as recommended by the
kidney disease: Improving Global Outcomes (KDIGO) guidelines [45-47]. Additional investigations,
including serum biochemical markers, urinalysis, imaging studies, and occasionally kidney biopsy, aid in
determining etiology and staging [48-50]. Management strategies are stage-dependent and include
lifestyle modification, strict blood pressure and glycemic control, pharmacotherapy, dialysis for advanced
disease, and kidney transplantation as the definitive treatment for end-stage renal disease (ESRD) [51-
53]. Despite advancements in diagnosis and treatment, CKD remains underdiagnosed and inadequately
managed, particularly in low- and middle-income countries due to limited resources and lack of
awareness. Early identification and aggressive management of modifiable risk factors remain the
cornerstone of prevention and improved clinical outcomes. Complications like anemia, bone disease, and
cardiovascular issues are managed with medication and lifestyle adjustments [54,55].

MATERIAL AND METHODS

This hospital-based retrospective observational study was conducted to evaluate the risk factors of
chronic kidney disease (CKD) and to identify major contributing autoimmune factors associated with CKD
in a tertiary care setting. The study was carried out at Parul Sevashram Hospital, Parul University,
Vadodara, Gujarat, India, over a period of six months from September 2022 to February 2023. Ethical
approval for the study was obtained from the Institutional Ethics Committee of Parul Sevashram Hospital
(Approval No: PUIECHR/PIMSR/00/081734/5711) prior to data collection. A total of 101 patient records
were included in the study. Data were collected from the Medical Record Department using a specially
designed and validated patient data collection form, which included demographic details (age, sex),
admission and discharge dates, reason for admission, medical history, social history, laboratory findings,
and relevant clinical parameters. The inclusion criteria comprised patients diagnosed with CKD,
autoimmune kidney disease (AIKD), and acute kidney injury (AKI), while records with incomplete or
missing data were excluded from the study. The collected data were systematically tabulated and
analyzed using Microsoft Excel. Descriptive statistical methods, including counts and percentages, were
used to summarize categorical variables, and graphical representations such as tables, charts, and figures
were employed to present the findings clearly and effectively.

RESULTS

A total of 101 patients with renal disease such as CKD and AKI were included in the study.

Disease wise Distribution

In the study of 101 numbers of patients were observed reported according to inclusion and exclusion
criteria, majority were suffering from CKD (70.3%) and AKI (29.7) (Figure.1) was found in minor numbers.
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Gender wise Distribution (CKD)

A total of 71 patients were enrolled in the study out of them 45(63.38%) were found to be of male gender
(Table 1) of the total CKD patients’ population and female were found to be 26(36.62%) after analyzing
this it was found that majority were belongs to the male gender.

Gender Number of Patients(n=71) Percentage (%)
Male 45 63.38
Female 26 36.62

Table.1 Gender wise distribution
Risk Factors wise Distribution (Male)
The result of distribution according to risk factors of male shows most of the patients were suffering from
HTN 28(62.22%), 8(17.77%) were found of DM, 5(11.11%) were found of DM & HTN BOTH, 3(6.67%)
were found of Obstructive Uropathy and 1(2.22%) was found with Glomerulonephritis (Table 2).

Risk Factors Number of Patients | Percentage(%)
DM 8 17.77
DM & HTN BOTH 5 11.11
GLOMERULONEPHRITIS 1 2.22
HTN 28 62.22
OBSTRUCTIVE UROPATHY 3 6.67

Table 2: Risk factors wise distribution

Risk Factors wise Distribution (Female)

The result of distribution according to risk factors of female shows most of the patients were suffering
from HTN 19(73.08%), 3(11.54%) were found of Polycystic Kidney Disease, 2(7.69%) were found of DM &
HTN BOTH, 1(3.84%) were found of Obstructive Uropathy (Table 3).

Risk Factors Number of Patients | Percentage (%)
DM 1 3.85
DM & HTN 2 7.69
HTN 19 73.08
OBSTRUCTIVE UROPATHY 1 3.84
POLYCYSTICKIDNEY DISEASE 3 11.54

Table 3: Risk factors wise distribution

Age wise Distribution (Male)
For this study of CKD, total 45 numbers of male patients were observed, According to age wise distribution
with inclusion and exclusion criteria age of 77 patients 0-20 year (2.22%), 21-40 year(35.55%), 41-60
year(42.22%) and 60 year above (20%). Majority of the patients were found in the age group of 41- 60
years i.e. 19(42.22%) (Table 4).

Age Number of Patients | Percentage (%)
0-20 YEARS 1 2.22
21-40 YEARS 16 35.55
41-60 YEARS 19 42.22
60 ABOVE 9 20

Table 4: Age wise distribution (male)

Age wise Distribution (Female)

For this study, total 26 numbers of female patients were observed, According to inclusion and exclusion
criteria age of 26 patients 0-20 year (3.85%), 21-40 year(42.31%), 41-60 year(34.62%) and 60 year above
(19.23%).Majority of the patients were found in the age group of 21-40 yearsi.e. 11(42.31%) (Table 5).
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Age Number of Patients | Percentage (%)
0-20 YEARS 1 3.85
21-40 YEARS 11 42.31
41-60 YEARS 9 34.62
60 ABOVE 5 19.23

Table 5: Age wise distribution (female)

Social History wise Distribution (Male)
For this study, total 45 numbers of male patients were observed, out of which 18(40%) Alcoholic,
2(4.44%) Smokers,4(8.89%) smokers & alcoholic both and 21(46.67%) have no addiction (Table. 6).

Social History Number of Patients Percentage
ALCOHOL 18 40
NONE 21 46.67
SMOKING 2 444
SMOKING & ALCOHOL BOTH 4 8.89

Table 6: Social history wise distribution

Social History wise Distribution (Female)
For this study, total 26 numbers of female patients were observed, out of which 1(3.85%)
Alcoholic and 25(96.15%) have no addiction (Table. 7).

Social History Number of Patients | Percentage
ALCOHOL 1 3.85
NONE 25 96.15
SMOKING 0 0
SMOKING & ALCOHOL BOTH 0 0

Table 7: Social history wise distribution

Gender wise Distribution (AKI)

A total of 30 patients were enrolled in the study, out of them 22(73.33%) were found to be of male gender
of the total AKI patients population and female were found to be 8(26.67%) after analyzing this it was
found that majority were belongs to the male gender (Table. 8).

Gender| Number of Patients (n=30) | Percentage (%)
Male 22 73.33
Female 8 26.67

Table. 8 Gender wise Distribution (AKI)

Risk Factors wise Distribution (Male)

The result of distribution according to risk factors of AKI in male shows most of the patients were suffering
from HTN 8(36.36%), 6(27.27%) were found of DM & HTN BOTH, 5(22.73%) were found of DM, 1(4.55%)
were found of Obstructive Uropathy and 1(9.09%) was found with Glomerulonephritis.

Risk Factor Number of Patients | Percentage (%)
DM 5 22.73
DM & HTN BOTH 6 27.27
GLOMERULONEPHRITIS 2 9.09
HTN 8 36.36
OBSTRUCTIVE UROPATHY 1 4.55

Table 9: Risk factors wise distribution
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Risk Factors wise Distribution (Female)

The result of distribution according to risk factors of female shows most of the patients were suffering
from HTN 4(50%), 1(12.5%) were found of POLYCYSTIC KIDNEY DISEASE, 1(12.5%) were found of DM &
HTN BOTH, 1(12.5%) were found of OBSTRUCTIVE UROPATHY (Table. 10).

Risk Factors Number of Patients | Percentage (%)
DM 1 12.5
DM & HTN BOTH 1 12.5
HTN 4 50
OBSTRUCTIVE UROPATHY 1 12.5
POLYCYSTICKIDNEY DISEASE 1 12.5

Table 10: Risk factors wise distribution

Age wise Distribution (Male)

For this study, total 22 numbers of male patients were observed, According to inclusion and exclusion
criteria age of 22 patients were 0-20 year (4.54%), 21-40 year (36.36%), 41-60 year(50%) and 60 year
above (9.09%). Majority of the patients were found in the age group of 41-60 years i.e. 11 (50%).
(table.11)

Age Number of Patients | Percentage (%)
0-20 YEARS 1 4.54
21-40 YEARS 8 36.36
41-60 YEARS 11 50
60 ABOVE 2 9.09

Table 11: Age wise distribution (male)
Age wise Distribution (Female)
For this study, total 8 numbers of female patients were observed, According to inclusion and exclusion
criteria age of 8 patients were 0-20 year (0%), 21-40 year (37.5%), 41-60 year (50%) and 60 year above
(12.5%). Majority of the patients were found in the age group of 41-60 years i.e. 4(50%) (Table.12).

Age Number of Patients Percentage (%)
0-20 YEARS 0 0
21-40 YEARS 3 37.5
41-60 YEARS 4 50
60 ABOVE 1 12.5

Table 12: Age wise distribution (female)
Social History wise Distribution (Male)
For this study, total 22 numbers of male patients were observed, out of which 4(18.18%) Alcoholic,
1(4.54%) Smokers,3(13.64%) smokers & alcoholic both and 14(63.64%) have no addiction (Table.13).

DISCUSSION

Social History Number of Percentage
Patients
ALCOHOL 4 18.18
NONE 14 63.64
SMOKIMG 1 454
SMOKING & ALCOHOL 13.64
BOTH

Table 13: Social history wise distribution

The findings indicating that the majority of the study participants had CKD are consistent with global
epidemiological trends demonstrating that CKD is a major global public health concern [56]. CKD is a
chronic progressive disorder characterized by gradual loss of renal function and is associated with
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significant complications including cardiovascular disease, anemia, and bone disorders. The high
prevalence observed in this study underscores the need for effective preventive and management
strategies to reduce disease burden. The observation that AKI was identified in 29.7% of patients aligns
with previous studies reporting that although AKI is less prevalent than CKD, it carries high morbidity and
mortality [57]. AKI is defined by a sudden decline in kidney function and is often precipitated by sepsis,
dehydration, nephrotoxic drugs, or underlying comorbidities. Early identification and timely management
are crucial for improving outcomes. CKD and AKI frequently coexist, and CKD patients are at increased risk
of developing AKI [58]. Thus, optimal CKD management may reduce AKI incidence and improve overall
patient prognosis. The predominance of male patients (63.38%) in this study is consistent with prior
evidence suggesting higher CKD prevalence among males [59]. Hormonal, genetic, and lifestyle-related
differences may contribute to this gender disparity [60]. Hypertension was the most common risk factor
among male patients (62.22%), supporting established evidence that hypertension is a leading cause and
progression factor of CKD [61]. Chronic elevated blood pressure damages renal vasculature, leading to
progressive nephron loss. Diabetes, another established CKD risk factor, was less frequently observed
among male participants in this study; however, hyperglycemia remains a key contributor to long-term
renal damage [61]. Obstructive uropathy and glomerulonephritis were less common etiologies.
Glomerulonephritis, characterized by inflammation of glomeruli, impairs filtration, whereas obstructive
uropathy causes structural and functional kidney damage. Among female participants, hypertension
(73.08%) was also the most common risk factor, reinforcing its dominant etiological role in CKD [61]. A
notable proportion of females (11.54%) had polycystic kidney disease (PKD), a hereditary disorder
marked by multiple renal cyst formation and progressive renal impairment [62]. Previous literature
supports PKD as an important contributor to CKD, particularly among women. Age distribution data
revealed higher CKD prevalence among middle-aged individuals (41-60 years), consistent with
epidemiological studies demonstrating rising CKD incidence after age 40 [60,63]. Similar patterns have
been observed globally, with peak prevalence between 45-64 years [63]. Among females, a considerable
proportion fell within 21-40 years, consistent with reports suggesting hormonal influences in younger
women may impact renal disease patterns [64,65]. Alcohol consumption was noted in a significant
proportion of CKD patients. Previous studies have demonstrated an association between alcohol intake
and increased CKD risk, including elevated proteinuria [66]. Chronic alcohol consumption contributes to
oxidative stress and hypertension, thereby accelerating renal damage. Smoking prevalence was relatively
low in this study; however, both smoking and alcohol have been independently associated with CKD
progression [66,67]. Gender differences were also observed in AKI prevalence, with males constituting
73.33% of AKI cases. Earlier studies suggest men may be at higher AKI risk due to physiological, hormonal,
and exposure-related differences [68,69]. Comorbid conditions such as diabetes and hypertension further
increase AKI susceptibility [70,71]. In this study, hypertension was the most frequent risk factor among
male AKI patients (36.36%), consistent with prior reports [71,72]. Among female AKI patients,
hypertension remained the most common risk factor (50%), followed by obstructive uropathy and
diabetes with hypertension. These findings align with earlier research emphasizing hypertension as a
major AKI risk determinant [72]. Age-related analysis demonstrated increased AKI incidence in middle-
aged and elderly populations, consistent with studies reporting higher AKI prevalence with advancing age
due to declining renal reserve and comorbid conditions [73,74]. Lifestyle factors such as alcohol and
smoking were observed among male AKI patients. Previous population-based studies have identified
alcohol abuse and smoking as significant contributors to AKI risk [75,76]. These substances may induce
renal hypoperfusion, oxidative stress, and inflammatory injury, increasing susceptibility to acute renal
damage. Overall, this study reinforces that hypertension and diabetes are the primary modifiable risk
factors for both CKD and AKI. Early detection, lifestyle modification, and aggressive management of
comorbidities are critical to preventing disease progression and improving patient outcomes.

CONCLUSION

Upon assessing the risk factors for CKD and AKI in the population, it becomes apparent that multiple
factors have a substantial impact on the occurrence of these conditions. Typical risk factors, including
diabetes, hypertension, smoking, a family history of kidney disease, and advancing age, raise the
probability of developing CKD or AKI. In addition to these common risk factors, autoimmune disorders
have also been identified as contributing factors to CKD. Autoimmune kidney disease, also known as
autoimmune glomerulonephritis, is a type of kidney disease that occurs when the immune system attacks
the kidneys. Contributing factors to autoimmune kidney disease may include genetics, environmental
triggers, and other autoimmune disorders such as lupus or rheumatoid arthritis. AKI can be caused by a
variety of factors such as dehydration, infections, medications, and toxins. If left untreated, AKI can lead to
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permanent kidney damage and the development of CKD. Overall, the data suggests that a multifaceted
approach is needed to prevent and manage CKD and AKI. This includes addressing common risk factors
such as diabetes and high blood pressure, while also considering factors such as autoimmune disorders and
AKI. Identification of contributing factors to autoimmune kidney disease is also essential for the
development of targeted treatment strategies. With a comprehensive approach, it is possible to prevent
and manage these conditions effectively, leading to improved outcomes and quality of life for those
affected.
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