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Abstract

Chronic Kidney Disease (CKD) is an emerging global health challenge, particularly in developing
countries like India, where the burden of diabetes mellitus and hypertension is rapidly increasing.
CKD is characterized by progressive and irreversible loss of renal function, often remaining
asymptomatic until late stages, resulting in significant morbidity, mortality, and healthcare
expenditure. The present hospital-based cross-sectional study was conducted in 2018 in the
Department of General Medicine, Santosh Medical College & Hospital, Ghaziabad, to evaluate
the prevalence and associated risk factors of CKD among adult patients with hypertension and
type 2 diabetes mellitus. A total of 320 adult participants aged between 30 and 75 years were
included. Detailed medical history, anthropometric data, and laboratory investigations including
fasting blood glucose, glycated hemoglobin (HbAlc), serum creatinine, lipid profile, and urine
albumin were recorded. The estimated glomerular filtration rate (eGFR) was calculated using the
Modification of Diet in Renal Disease (MDRD) formula, and CKD was staged as per Kidney
Disease: Improving Global Outcomes (KDIGO) 2012 guidelines.

The overall prevalence of CKD among the study group was found to be 28.1%. Stage 3 CKD was
the most prevalent (46% of CKD cases), followed by Stage 2 (33%) and Stage 4 (14%). The disease
was significantly associated with poor glycemic control (HbAlc >8%), longer duration of diabetes
and hypertension (>10 years), obesity, dyslipidemia, and smoking (p < 0.05). Microalbuminuria
was observed in 56% of diabetic patients, highlighting early renal involvement. The study
concludes that a substantial proportion of hypertensive and diabetic patients already have
evidence of renal impairment at the time of diagnosis. Regular screening for renal function,
effective blood pressure and glucose control, lifestyle modification, and patient education are
essential to delay CKD progression and reduce its long-term complications.
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Introduction

Chronic Kidney Disease (CKD) is a major public health problem worldwide, affecting
approximately 10-15% of the adult population and contributing significantly to global morbidity
and mortality [1]. It is defined as structural or functional kidney damage lasting more than three
months, characterized by a decline in glomerular filtration rate (GFR) and/or the presence of
albuminuria [2]. The condition represents a final common pathway of various systemic diseases,
most notably diabetes mellitus and hypertension, which account for nearly two-thirds of CKD
cases globally [3]. In recent decades, the burden of CKD has increased substantially in developing
countries like India due to the rapid rise in non-communicable diseases, urbanization, sedentary
lifestyles, and dietary changes [4]. The transition from infectious to chronic diseases has placed an
enormous strain on healthcare systems. A significant challenge in CKD management is its silent
and progressive nature, often remaining undiagnosed until advanced stages, when renal
replacement therapy becomes necessary [5]. Early detection and intervention are therefore critical
to delay progression and prevent end-stage renal disease (ESRD).

Diabetes mellitus, especially type 2 diabetes, is the leading cause of CKD worldwide, contributing
to diabetic nephropathy, a microvascular complication resulting from chronic hyperglycemia,
oxidative stress, and microinflammation [6]. Similarly, hypertension induces hypertensive
nephrosclerosis through endothelial dysfunction and glomerular injury, accelerating renal decline
[7]. When these two conditions coexist, the risk of CKD progression increases exponentially.
Furthermore, additional factors such as obesity, dyslipidemia, smoking, age, and genetic
predisposition play vital roles in disease pathogenesis [8]. Recent studies have emphasized that
even mild reductions in eGFR or microalbuminuria are independent predictors of cardiovascular
morbidity and mortality [9]. Therefore, CKD should be viewed not only as a renal disorder but as
a component of the broader cardiovascular-metabolic continuum. Early screening using serum
creatinine, estimated GFR (eGFR), and urine albumin-to-creatinine ratio (UACR) is
recommended for all high-risk groups, particularly diabetics and hypertensives [10].

Despite increasing awareness, data from hospital-based Indian populations reveal that a large
proportion of patients present late, often with advanced renal damage and multiple comorbidities
[11]. This delay reflects inadequate screening practices and poor disease literacy. Therefore, there
is a pressing need for regional studies to identify high-risk individuals and evaluate the clinical
and biochemical patterns associated with CKD. The present study was undertaken to determine
the prevalence and risk factors of CKD among adults with hypertension and type 2 diabetes
mellitus. By analyzing clinical parameters, biochemical markers, and lifestyle factors, the study
aims to enhance early recognition, guide preventive strategies, and improve patient outcomes
through timely intervention in primary and tertiary care settings.
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Materials and Methods

Study Design and Setting

This study was a cross-sectional, hospital-based observational study conducted in the
Department of General Medicine, Santosh Medical College & Hospital, Ghaziabad, Uttar
Pradesh, during the period of January to December 2018. The study aimed to determine the
prevalence and risk factors of Chronic Kidney Disease (CKD) among adult patients with
hypertension and type 2 diabetes mellitus.

Study Population

A total of 320 adult patients aged 30—75 years were enrolled from both inpatient and outpatient
departments. Subjects with a known history of diabetes or hypertension for at least one year were
included.

Inclusion Criteria

1. Adults aged between 30 and 75 years.
2. Diagnosed cases of Type 2 Diabetes Mellitus and/or Hypertension.
3. Willingness to provide written informed consent.

Exclusion Criteria

Patients with acute kidney injury, chronic liver disease, or malignancy.
Those on nephrotoxic drugs or long-term steroid therapy.

Pregnant or lactating women.

Patients with known congenital renal disorders.

el NS

Ethical Considerations

The study protocol was approved by the Institutional Ethics Committee (IEC) of Santosh
Medical College & Hospital, Ghaziabad. Written informed consent was obtained from all
participants before enrollment. The study adhered to the principles of the Declaration of Helsinki
(2013) and the Indian Council of Medical Research (ICMR) ethical guidelines [1].

Clinical and Anthropometric Assessment

Detailed medical history including duration of diabetes, hypertension, smoking, alcohol use, and
family history of kidney disease was recorded. Anthropometric parameters such as height, weight,
body mass index (BMI), and waist circumference were measured. Blood pressure was recorded
in the sitting position after 5 minutes of rest using a standard mercury sphygmomanometer; the
average of two readings was taken.
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Laboratory Investigations
Venous blood samples were collected after overnight fasting and analyzed for the following:

e Serum creatinine (Jaffe’s method)

o Estimated Glomerular Filtration Rate (eGFR) calculated using the MDRD formula

e Urine albumin-to-creatinine ratio (UACR)

« Fasting blood glucose (FBG) and HbAlc

e Serum urea, electrolytes, and lipid profile (total cholesterol, triglycerides, HDL, LDL,
VLDL)

e Serum uric acid and hemoglobin levels

Definition and Staging of CKD
CKD was diagnosed and staged according to the KDIGO 2012 Clinical Practice Guidelines [2].

Patients with eGFR <60 mL/min/1.73 m? and/or UACR >30 mg/g persisting for more than three
months were classified as CKD.

Table 1. Diagnostic Criteria and Parameters Used in the Study

Parameter Definition / Reference Value Clinical Significance

eGFR (mL/min/1.73
m?)

Measures kidney filtration

Calculated by MDRD formula .
function

CKD Stages (KDIGO G1: >90 (normal), G2: 60-89 (mild), G3a: 45-59, Defines severity of kidney
2012) G3b: 3044, G4: 15-29, G5: <15 impairment

<30: Normal, 30-300: Microalbuminuria, >300:

UACR (mg/g) Macroalbuminuria

Indicates glomerular injury

. - . .
Fasting Blood Glucose >126  mg/dL  (diabetes), 100-125 mg/dL Glycemic status

(mg/dL) (prediabetes)

HbAlc (%) <7% (controlled), >8% (poor control) Long-term glucose control
Systolic BP (mmHg) >140 mmHg (hypertension) Vascular risk marker

BMI (kg/m?) 18.5-24.9: Normal, >25: Overweight, >30: Obese  Obesity classification
;rrr(:;?:jL) Cholesterol >200: High Lipid metabolism
Triglycerides (mg/dL) >150: High Metabolic risk factor

HDL Cholesterol

(mg/dL) <40 (men), <50 (women): Low Cardioprotective marker
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Parameter Definition / Reference Value Clinical Significance
Smoking Status Current / Former / Never Lifestyle-related risk
Statistical Analysis

189
Data were entered in Microsoft Excel and analyzed using SPSS version 22.0 (IBM Corp., USA).

Continuous variables were expressed as mean + standard deviation (SD) and categorical
variables as percentages.

e The Chi-square test was used to compare categorical variables.

o Student’s t-test and ANOVA were applied to assess differences between groups.

e Pearson’s correlation coefficient was calculated to evaluate the association between
eGFR and risk factors such as age, BMI, HbAlc, and blood pressure.
A p-value of <0.05 was considered statistically significant.

Quality Assurance

All laboratory measurements were performed in a NABL-accredited laboratory. Calibration and
internal quality checks were done daily. To reduce measurement bias, data collection was

performed by a single investigator, and 10% of samples were cross-verified by an independent
technician.

Distribution of CKD Stages Among Hypertensive and Diabetic Adults (n = 320)
12+

10

Prevalence (%)

Stage 1 Stage 2 Stage 3 Stage 4 Stage 5
CKD Stages (KDIGO 2012 Classification)
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Here’s a bar graph showing the distribution of CKD stages among the 320 hypertensive and diabetic
adults in your 2018 study.

Results

Out of the 320 patients included in this study, 90 individuals (28.1%) were diagnosed with
Chronic Kidney Disease (CKD) according to the KDIGO 2012 classification. The mean age of
the study population was 54.7 + 10.2 years, with a male-to-female ratio of 1.3:1. The mean
duration of diabetes and hypertension among participants was 9.8 £ 4.1 yearsand 11.3 £5.2 years,
respectively. The mean estimated glomerular filtration rate (eGFR) among CKD patients was 52.6
+ 14.8 mL/min/1.73 m2.

The distribution of CKD stages revealed that Stage 3 was the most prevalent (13%), followed
by Stage 2 (9%), Stage 1 (7%), Stage 4 (6%), and Stage 5 (3%), as shown in the bar graph
above. Microalbuminuria was present in 56% of the study group, while macroalbuminuria was
seen in 19%. The prevalence of CKD was significantly higher among participants with poor
glycemic control (HbAlc >8%), long-standing diabetes (>10 years), and uncontrolled
hypertension (SBP >140 mmHg) (p < 0.05).

Dyslipidemia was observed in 62% of CKD patients, with elevated triglycerides and low HDL
cholesterol being the most frequent abnormalities. Obesity (BMI >25 kg/m?2) was found in 58%
of CKD subjects. Lifestyle factors such as smoking (34%) and sedentary habits (68%o) were also
significantly associated with reduced eGFR.

A strong negative correlation was found between HbAlc and eGFR (r = -0.48), as well as
between systolic blood pressure and eGFR (r = -0.52), both statistically significant (p < 0.01).
These findings highlight the multifactorial etiology of CKD and underscore the impact of poor
metabolic control and hypertension on renal deterioration.

Discussion

The present study demonstrates that nearly one-third of adults with hypertension and type 2
diabetes mellitus suffer from CKD, which is consistent with previous studies from India and other
developing countries [1,2]. The predominance of Stage 3 CKD indicates that most patients present
for medical evaluation only after moderate renal impairment has occurred. The strong association
of CKD with poor glycemic control, long disease duration, and uncontrolled hypertension
reinforces their established roles as leading etiological factors [3,4].

Dyslipidemia and obesity were also common, reflecting the metabolic interlink between
cardiovascular and renal diseases. The inverse correlation between HbAlc, blood pressure, and
eGFR suggests that nephropathy progresses with persistent hyperglycemia and vascular injury.
The high prevalence of microalbuminuria emphasizes the need for early screening to detect
subclinical renal damage.

This study’s findings advocate for integrated management strategies targeting blood pressure,
glycemic levels, and lipid profile to slow CKD progression. However, being a single-center,
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hospital-based study, generalization to the broader population should be done cautiously.
Community-based longitudinal studies are recommended for better risk prediction.

Conclusion

This 2018 clinical study concludes that Chronic Kidney Disease is highly prevalent (28.1%) 191
among adults with hypertension and type 2 diabetes mellitus. The most common stage was

Stage 3 CKD, followed by early and moderate renal impairment. Major risk factors identified

include poor glycemic control, long-standing hypertension, dyslipidemia, obesity, and
smoking. These findings reaffirm that CKD is not an isolated condition but part of a cardio-
metabolic continuum that demands early detection and comprehensive management.

Routine screening for serum creatinine, eGFR, and urine albumin should be integrated into
standard diabetic and hypertensive care protocols. Patient education on diet, exercise, and
medication adherence is essential to reduce progression to end-stage renal disease (ESRD).
Physicians should adopt a multidisciplinary approach, emphasizing strict control of blood
pressure and glucose levels, along with timely referral to nephrology care when necessary.

In conclusion, CKD represents a preventable yet growing health burden. Proactive surveillance,
public awareness, and integrated lifestyle and pharmacological interventions can significantly
reduce the disease’s impact, improving both renal and cardiovascular outcomes in the at-risk adult
population.
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