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Aims And Objectives:

Ethical Considerations-
Ÿ
Ÿ
Ÿ

MATERIALS AND METHODS:
Study Setting –

Study Design–

Selection Of Cases -

PRINT ISSN No. 2277 - 8179 | DOI : 10.36106/ijsr

Classification of chronic kidney disease
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Ÿ Group A: 

Ÿ Group B:

Ÿ Group C: 

Ÿ Group D: 

Selection Of Controls –

Approximate Sample Size – 

Inclusion Criteria For Cases –

Exclusion Criteria For Cases –

Ÿ
Ÿ
Ÿ
Ÿ
Ÿ
Ÿ
Ÿ
Ÿ
Ÿ
Ÿ

Inclusion Criteria For Controls – 

Exclusion Criteria For Controls- 

Ÿ
Ÿ
Ÿ
Ÿ
Ÿ
Ÿ
Ÿ
Ÿ
Ÿ
Ÿ

Definitions:
1.  Hypertension-

2.  Type 2 Diabetes Mellitus-

Ÿ

Ÿ
Ÿ

3.  Chronic Kidney Disease (CKD)-

α

Ÿ
Ÿ
Ÿ α = -0.241 (females) or -0.302 (males)
Ÿ
Ÿ

4.  Cognitive Assessment–

Global Screening Measures For Assessing Cognitive Impairment 
Include:
1. Mini-Mental State Examination (MMSE) 

2.  Hindi Mental State Examination (HMSE) 

3. Montreal Cognitive Assessment (MoCA) 
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4. Multi-Domain Cognitive Screening Test (MDCST) 

Additional Cognitive Assessment Tools Include:
Ÿ
Ÿ
Ÿ
Ÿ
Ÿ
Ÿ

5. Dyslipidemia

According to ADA classification:
Ÿ

Ÿ

Ÿ

Review of Literature: Cognitive Impairment in chronic kidney 
disease (CKD)
1.  Introduction To Chronic Kidney Disease

A)  Markers Of Kidney Damage (One Or More)
Ÿ

Ÿ
Ÿ
Ÿ
Ÿ
Ÿ

Ÿ

2. 5   Stages Of CKD

eGFR Categories:
Ÿ
Ÿ
Ÿ
Ÿ
Ÿ
Ÿ

Albuminuria Categories:
Ÿ
Ÿ
Ÿ
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3.  The Global Burden Of CKD

4. Etiology and Epidemiology of CKD

5. Pathophysiology And Biochemistry Of Uremia

Clinical And Laboratory Manifestations Of CKD And Uremia-

6.  Fluid, Electrolyte, and Acid-Base Disorders in CKD
a)  Sodium And Water Balance: 

B)   Potassium Balance: 

C)  Metabolic Acidosis: 

Ÿ Treatment Of Fluid, Electrolyte, And Acid-base Disorders
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7.    Disorders Of Calcium And Phosphate Metabolism 

Ÿ Treatment of Calcium and Phosphate Metabolism 

8.  Cardiovascular Abnormalities 

A)  Vascular Disease In CKD:

B) Heart Failure In CKD:

Management Of Hypertension In CKD

Management Of Cardiovascular Disease In CKD
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9.  Hematologic Abnormalities In CKD
a)  Anemia

Ÿ Anemia Treatment

B) Abnormal Hemostasis

Ÿ Hemostasis Treatment

10.  Neuromuscular Abnormalities In CKD

11. Gastrointestinal and Nutritional Abnormalities in CKD

12.  Diagnosing Chronic Kidney Disease (CKD) and Identifying 
Its Underlying Causes

13.  Recent Advances And Treatment Strategies In CKD

Treatment Approach Varies By Disease Type:
Ÿ For conditions with significant proteinuria (diabetic 

nephropathy, glomerular diseases): 

Ÿ For diseases with minimal initial proteinuria (ADPKD, 
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tubulointerstitial diseases): 

14.   Medication Dose Adjustment in CKD

15.  Global Health Implications Of CKD

Ÿ
Ÿ
Ÿ
Ÿ
Ÿ

16.  Domains of Cognitive Impairment in CKD
Ÿ

Ÿ Orientation And Attention:

Ÿ Language:
Ÿ Executive Functions:

Ÿ Concept Formation And Reasoning:

Ÿ Memory: 

Ÿ CKD can lead to cognitive impairment for a number of 
reasons, including:

Ÿ Other Factors Contributing To Cognitive Impairment In Ckd 
Include:

a) FGF23/Alpha Klotho Axis: 

b) Cerebral microbleeds:

RESULTS:
Descriptive analysis:
Table 1: Distribution Of Study Participants According To Age 
Group:

The Summary Statistics For Both Cases And Controls Is As 
Follows:

Table 2: Distribution Of Study Participants According To Gender:
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Age group (in 
years)

Cases Controls
Number (n) Percentage 

(%)
Number 
(n)

Percentag
e (%)

Summary statistics for age (in 
years)

Cases (n=100) Controls 
(n=100)

Gender Cases Controls
Number (n) Percentage (%) Number 

(n)
Percenta
ge (%)

International Journal of Scientific Research 59



Table 3: Distribution Of Cases According To Presenting 
Symptoms:

Table 4: Association Between The Cognitive Impairment And 
Chronic Kidney Disease In Study Participants:

Table 5: Distribution Of Study Participants According To 
Presence Of Morbidities:

Table 6: Distribution Of Study Participants According To Anemia 
Status:

Table 7: Distribution Of Study Participants According To Serum 
Creatinine Level:

Summary Statistics For Serum Creatinine Levels Are As Follows:

Table 8: Distribution Of Study Participants According To Serum 
Sodium Levels:
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Presenting Symptoms Number (n=94) Percentage (%)

Group of 
participants 

Cognitive impairment OR 95% CI 2 X
Df
P value 

Gender Cases (n=100) Controls(n=100) P value

Status of 
anemia

Cases (n=100) Controls(n=100) P value

Serum 
creatinine level

Cases (n=100) Controls (n=100)

Summary statistics for 
serum creatinine (in mg/dl)

Cases (n=100) Controls (n=100)
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Table 9: Distribution Of Study Participants According To Serum 
Potassium Levels:

Summary Statistics For Serum Potassium Levels:

Table 10: Distribution Of Study Participants According To Lipid 
Profile Parameters:

Table 11: Distribution Of Study Participants According To Urine 
Dipstick Test Results:

Table 12: Distribution of study participants according to staging of 
eGFR:

Summary statistics for the eGFR levels is as follows:

Table 13: Distribution of study participants as per level of 
cognitive impairment according to MMSE scores:

Summary statistics for the MMSE scores for cases is as follows:
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Serum 
potassium levels 

Cases (n=100) Controls (n=100)

Summary statistics for serum 
potassium (in mg/dl)

Cases (n=100) Controls (n=100)

Lipid profile parameters Cases 
(n=100)

Controls 
(n=100)

Urine dipstick 
test results

Cases (n=100) Controls(n=100)
Number 
(n)

Percentage 
(%)

Numbe
r (n)

Percentage (%)

Staging of eGFR Cases (n=100) Controls (n=100)
Number 
(n)

Percentage 
(%)

Number 
(n)

Percentage 
(%)

Summary statistics for eGFR
(In ml/min/1.74 m2)

Cases (n=100) Controls (n=100)

Level of Cognitive 
impairment

Cases (n=100) Controls (n=100)
Number (n) Percentage 

(%)
Number 
(n)

Percenta
ge (%)

Summary statistics for MMSE scores Cases (n=100)

International Journal of Scientific Research 61



Table 14: Comparison of eGFR levels in patients with cognitive 
impairment in both the study groups:

* Independent sample t test 

Table 15: Comparison Of Serum Potassium Levels In Patients 
With Cognitive Impairment In Both The Study Groups:

* Independent sample t test 

Table 16: Association Between Hyperkalemia And Cognitive 
Impairment In Study Participants:

* Fischer Exact Test

Table 17: Correlation between MMSE scores and Serum 
potassium levels in patients with CKD:

Table 18: Correlation between serum creatinine levels and MMSE 
scores in patients with CKD:

Table 19: Correlation between eGFR and MMSE scores in 
patients with cognitive impairment:

Table 20: Correlation between hemoglobin and MMSE scores in 
patients with CKD:

Table 21: Correlation between serum sodium values and MMSE 
scores in patients with CKD:

Patients with 
cognitive 
impairment  

eGFR (in 
ml/min/1.7
4 m2)

t statistic Mean 
difference

Df P value*

Mean±SD

Patients with 
cognitive 
impairment  

Serum 
potassium 

t 
statistic

Mean 
difference

Df P value*

Mean±SD
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Table 22: Correlation between serum lipid parameters and 
MMSE scores in patients with CKD:

Table 23: Multiple Linear Regression (MLR) analysis for the 
predictors of cognitive impairment in the group of study 
participants:

Table 24: Comparison of mean MMSE scores in study 
participants:

*Independent sample t test

Table 25: Comparison of severity of cognitive impairment and 
level of eGFR among cases:

Statistical Analysis:
Ÿ

Ÿ

Model Coefficients - cognitive impairment status

 
 

MMSE Levels Stage 3(A+B) Stage 4 Stage 5(On & 
Off dialysis)

Total 

Model Deviance AIC R2mcf
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Ÿ

Ÿ

Ÿ

Ÿ

DISCUSSION:

Several factors contribute to the potential danger of cognitive 
impairment in CKD:

PRINT ISSN No. 2277 - 8179 | DOI : 10.36106/ijsrVolume - 14 | Issue - 04 | April - 2025

64 International Journal of Scientific Research



Strengths

Limitations

CONCLUSION

Implications:
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