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Abstract

Background: Chronic Kidney Disease (Ckd) Encompasses A Spectrum Of Different
Pathophysiologic Processes Associated With Abnormal Kidney Function, And A Progressive Decline
In Glomerular Filtration Rate (Gfr). The Term Crf Applies To The Process Of Continuing Significant
Irreversible Reduction In Nephron Number, And Typically Corresponds To Ckd Stages 3-5
Persistent, Low-Grade Inflammation Likely Participates In The Pathophysiology Of Both
Atherosclerosis And Kidney Disease. Although High-Sensitivity C-Reactive Protein (Hscrp) Predicts
Future Cardiovascular Risk And Chronic Kidney Disease (Ckd), It Is Unknown Whether Hscrp Levels
Predict Adverse Renal Outcomes In Patients With Cardiovascular Disease.

Methods: We Included All Inpatients With Clinical And / Or Biochemical Evidence Of Chronic
Kidney Disease, Admitted In The Hospital For Ckd And Cardiovascular Disease. Patients Who
Refused To Give Consent, Critically/Terminally 1ll Patients, Patients With Pre-Existing Cardiac
Valvular Disease, Hiv Positive Patients, Patients Taking Immune-Suppressive Therapy, Patients On
Chemo-Therapy, Acute Kidney Injury Patient Were Excluded. After Taking Institutional Ethical
Clearance And Written Consent From The Patients A Cross Sectional Observational Study Was
Conducted On Patients Admitted In The Hospital, Who Had Clinical And / Or Biochemical Evidence
Of Chronic Kidney Disease. A Detailed Thorough History Was Taken, General Physical
Examination, Systemic Examination And Routine And Specific Lab Investigations Were Done To
Find Out The Underlying Aetiology, Clinical Features And Outcome Of Chronic Kidney Disease. Pro
Forma | -Informed Consent Form Annexure G-Master Chart Proforma.

All The Data Analysis Was Performed Using Ibm Spss Ver. 20 Software. Frequency Distribution And
Cross Tabulation Was Used To Prepare The Tables. Quantitative Variables Were Expressed As The
Mean And Standard Deviation. Categorical Data Was Expressed As Percentage. Categorical
Variables Were Compared By Chi-Square Test. Mean Was Compared Using One Way Anova
Analysis. Prism And Microsoft Office Was Used To Prepare The Graphs. Hscrp Tests Measured
During Hospitalization/Emergency Room Visits.

Results: This Prospective Observational Study Was Done In 100 Patients In Central India, To
Observe Crp Levels In Ckd Patients And To Evaluate Crp As A Marker For Cardiovascular Risk,
From 1st December 2019 To 31th October 2020.
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In This Study Group Majority Of The Patients Were Above 30 Years Of Age. The Mean Age Of The
Study Was 47.8 Years, Male: Female Incidence Was In The Ratio Of 1.85:1. There Was Significant
Predominance Of Ckd In Male Patients In The Study. Patterns In The Incidence Of Kidney Disease
Across Gender Were Generally Consistent, With Higher Rates Occurring In Men Than In Women.
Similarly, Men Were Reported To Have Greater Rates Of Progression Of Nondiabetic Ckd For Some
Specific Types Of Kidney Disease, Especially Compared With Premenopausal Women.

In Our Study Sbp And Dbp Were Raised Above The Reference Levels, Mean Sbp Were 148.2+8.81
And Mean Dbp Were 99+6.89. The Mean Level Of Urea Was 146.6+27.5 Mg/DI. A Significant
Correlation Between Serum Creatinine And Crp Levels Were Noted, Which Has Been Shown By
Significant P- Value Of <0.0001 And A Significant Negative Correlation Between Crp Levels And
Egfr Has Also Been Noted, Which Has Been Shown By Significant P-Value Of <0.0001. There Was
An Insignificant Negative Correlation Between Serum Creatinine Levels And Haemoglobin Levels,
Which Has Been Shown By Insignificant P-Value Of >0.05 [Mean Level Of Creatinine Was 11.6+2.7
Mg/DI, Mean Haemoglobin Was 7.469+0.80 Mg/DlI, Hscrp Was Raised Above Reference Level, The
Mean Level Hscrp Was 5.45+2.79 Mg/Dl].

The Average Egfr Was 5.45+2.79 MI/Min/1.73m2. Most Of Patients Were Esrd Patients And Were
In Stage 5 Of Ckd, With Most Common Associated Disease Being Htn (49%) Followed By Dm
(26%), Whereas Ckd Alone Were 36%. In Most Of The Patients Hscrp Was Raised Above The
Baseline. The Mean Levels Of Hscrp Were 5.45+£2.79 Mg /DI. In 85% Of Patients Hscrp Was Raised
Above 5 Mg/DI And In 45 % Of Subjects, Hscrp Was >5 Mg/DI.

Conclusions: The Present Study Shows Excess Inflammation And Oxidative Stress In The Ckd
Patients, As Hscrp Were Raised In 45% Of Patients Above 5 Mg/DI Which Is Similar To The Previous
Studies. Renal Insufficiency Causes A Prolonged Acute Phase Inflammatory Reaction That Is
Accompanied With Elevated Inflammatory Markers Such As Hscrp, I1-6. These Inflammatory
Markers Are Significantly Associated With Cardiovascular Morbidity And Mortality. Elevated Hscrp
Was Associated With Subsequent Risk Of Aki And Progression Of Ckd, Irrespective Of Baseline
Kidney Function.

Keywords- C-Reactive Protein, Chronic Kidney Disease, Diabetes Mellitus.

Introduction

Chronic Kidney Disease (Ckd) Encompasses A Spectrum Of Different Pathophysiologic Processes
Associated With Abnormal Kidney Function, And A Progressive Decline In Glomerular Filtration
Rate (Gfr). The Term Crf Applies To The Process Of Continuing Significant Irreversible Reduction
In Nephron Number, And Typically Corresponds To Ckd Stages 3-5 [1].

The Uremic Milieu Of Ckd Patients Contains High Amounts Of Proinflammatory Proteins And
Cytokines Like C Reactive Protein, Interleukin -6 And Others[7]. Atherosclerosis Too Is An
Inflammatory Condition Of The Arteries And Crp Which Is Produced Chiefly In The Hepatocytes
Under The Influence Of Interleukin 6 (11-6) And Il-1 Is An Important Inflammatory Mediator [3].
There Are Studies To Demonstrate The Role Of Increased Levels Of Crp And Reactive Oxygen
Species In Esrd And Patients Undergoing Dialysis. The Study Was Intended To Determine The Levels
Of High Sensitivity C Reactive Protein (Hscrp) As A Marker Of Inflammation In Pre-Dialytic Renal
Disease Patients And To Decipher If There Is Any Association Between Serum Hscrp And Mda
Levels With The Progression Of Kidney Disease [3]. Certain Immunological Tests Might Help To
Make Sure The Level Of Inflammation Including A Variety Of Cytokine Levels And Acute Phase
Proteins, Of Which C-Reactive Protein Is Very Central And Sensitive.

Occurrence Of An Inflammatory Response, Old Age And Extent Of Hydration Could Also Be
Grounds For Hypoalbuminemia. There Is A Considerable Association Between Serum Albumin And
Crp Levels In Ckd Children, As Crp Levels Boost Up There Is A Reduction In Serum Albumin, The
Reason Being Pro-Inflammatory Cytokines Such As Il-1, 11-6 And Tnfa. These Cytokines Cause An
Increase In Positive Aprs In Liver But They Also Cause Reduction In Synthesis Of Albumin And
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Other Negative Aprs [7]. So, Whenever The Levels Of One Are Increasing In Inflammation Such As
Ckd The Other Goes On Decreasing And Vice Versa [8].

Hscrp Was Discovered In 1930 By William Tillett And Thomas Francis, Investigators At The
Rockefeller University. They Found It Could Be Isolated From The Blood Of Patients With A Specific
Type Of Pneumonia. This Increment Is Due To A Rise In The Plasma Concentration Of 11-6 Which
Is Produced Mainly By Macrophages And Adipocytes. Hscrp Has Been Introduced As A Predictor
Of Cardiovascular Events In Cardiovascular Medicine [15]. It Has Been Noted That Hscrp Binds To
Damaged Endothelial Cells, Activates The Complement System, Promotes Foam Cell Formation,
Aggregates Low-Density Lipoprotein, And Stimulates Tissue Factor Production By Monocytes.

Ckd Is A Chronic Inflammatory State Caused By Both Patient And Dialysis Related Factors Like-
Uremic Milieu, Infection, Oxidative Stress, Co-Morbidities, Obesity, Genetic Or Immunologic
Factors, Exposure To Dialyzer Membrane And Dialysate [17]. Consequences Of Chronic
Inflammation In Ckd Patients Include Malnutrition, Anaemia, Hypo-Responsiveness To
Erythropoietin, Cvd And Increased Mortality. Amuk Et Al Reported That Crp And Endothelial
Function Could Provide Complementary Prognostic Information Regarding Future Cardiovascular
Disorders In Renal Patients [18]. However, Patients Whose Hs-Crp Levels Remain Elevated Overtime
Would Be Expected To Have Greater Mortality Than Patients With Occasionally Elevated Levels.
Therefore, Much Interest Has Been Focused On Inflammation, The —Secret Killer In Esrd That
Promotes Atherosclerosis, Malnutrition, And Anaemia In This Group Of Patients. The New Clinical
Meaning Of Hs-Crp In Esrd Patients Is That Of An Index That Reflects Their Overall Health State
As Determined By Several Conditions. A High Value Indicates An Unfavourable Condition
Aggravated By Renal Insufficiency And Its Complications, While A Lower One Should Show A
Relatively Good Condition Of Their Health. [21]

Aims And Objectives

This Prospective Observational Study Was Conducted In 100 Patients In Nscb Jabalpur Medical
College With Following Aims

-To Observe Crp Level In Ckd Patients.

- To Evaluate, Crp As A Marker For Cardiovascular Risk.

From 1st December 2019 To 31th October 2020.

Inclusion Criteria—

All Inpatients With Clinical And / Or Biochemical Evidence Of Chronic Kidney Disease.
Exclusion Criteria

1)Patients Who Refused To Give Consent.

2) Critically/Terminally Il Patients

3)Patients With Pre-Existing Cardiac Valvular Disease.

4)Hiv Positive Patients.

5) Patients Taking Immune-Suppressive Therapy.

6) Patients On Chemo-Therapy.

7) Acute Kidney Injury Patients.

Methodology- After Taking Institutional Ethical Clearance And Written Consent From The Patients
A Cross Sectional Observational Study Was Conducted On Patients Admitted In The Hospital, Who
Had Clinical And / Or Biochemical Evidence Of Chronic Kidney Disease. A Detailed Thorough
History Was Taking, General Physical Examination, Systemic Examination And Routine And
Specific Lab Investigations Were Done To Find Out The Underlying Aetiology, Clinical Features
And 65 Outcomes Of Chronic Kidney Disease.

Pro Forma | -Informed Consent Form Annexure G-Master Chart Proforma

Statistical Analyses:
All The Data Analysis Was Performed Using Ibm Spss Ver. 20 Software. Frequency Distribution
And Cross Tabulation Was Used To Prepare The Tables. Quantitative Variables Were Expressed As
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The Mean And Standard Deviation. Categorical Data Was Expressed As Percentage. Categorical
Variables Were Compared By Chi-Square Test. Mean Was Compared Using One Way Anova

Analysis. Prism And Microsoft Office Was Used To Prepare The Graphs.

Observations And Results

We Observed That-
Table No-1
Age Male Female Total P-Value
21-30 11 [16.9%] 7 [20%] 18 [18%]
31-40 8 [12.3%] 4 [11.4%] 12 [12%]
41-50 17 [26.2%] 13 [37.1%] 30 [30%)] 0.004
51-60 8 [12.3%] 10 [28.6%] 18 [18%]
Above 60 21 [32.3%] 1 [2.9%] 22 [22%]
Total 65 [100%] 35 [100%] 100 [100%]

-In This Study Group Majority Of The Patients Were Above 30 Years Of Age. Mean Age Of The

Study Was 47.8 Years.
-Male: Female Ratio Of 1.85:1. There Was Significant Predominance For Ckd In Male Patients In
Study.
Parameter N Minimum Maximum Mean Std. Deviation
Age 100 21 74 47.89 14.24
Shp 100 130 160 148.2 8.81
Dbp 100 80 110 99 6.89
Blood Urea 100 85 230 146.6 27.55

-In Our Study Sbp And Dbp Were Raised Above The Reference Levels.
- Mean Sbp Was 148.2+8.81 And Mean Dbp Was 99+6.89.

- In Our Study Urea Was Raised Above Reference Level. The Mean Level Of Urea Was 146.6£27.5

Mg/Dl.

Pearson Correlation

Parameter 1 Parameter 2 R- Value P- Value
Crp Egfr -0.454 <0.0001
Crp S. Creatinine 0.490 <0.0001
Haemoglobine S. Creatinine -0.132 0.190

- As Shown In The Table There Is A Significant Correlation Between Serum Creatinine Levels And
Crp, Which Is Shown By Significant P- Value Of <0.0001.

- There Is A Significant Negative Correlation Between Crp Levels And Egfr, Which Is Shown By
Significant P-Value Of <0.0001.

- There Is An Insignificant Negative Correlation Between Serum Creatinine Levels And
Haemoglobin, Which Is Shown By Insignificant P-Value Of >0.05.

Parameter N Minimum Maximum Mean Std. Deviation
S. Creatinine 100 4.4 18.7 11.61 2.77
Haemoglobin 100 6.1 11 7.469 0.80
Crp 100 0.7 15.23 5.454 2.79
Egfr 100 2 13 5.42 2.22

In Our Study Creatinine Was Raised Above Reference Level. The Mean Level Of Creatinine Was

11.6+2.7 Mg/Dl.

The Mean Haemoglobin Was 7.469+0.80 Mg/DI.

In Our Study Hscrp Was Raised Above Reference Level. The Mean Level Was 5.45+2.79 Mg/DI.
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The Average Egfr Was 5.45+2.79 MI/Min/1.73m2. Most Of Patients Were Esrd Patients And Were
In Stage 5 Of Ckd.

Diagnosis Frequency Percentage
Ckd With Ald With Htn 1 1
Ckd With Htn With Cld 4 4
Ckd 34 34
Ckd With Ald 2 2
Ckd With Anemia 2 2
Ckd With Cld 4 4
Ckd With Hepatitis C 1 1
Ckd With Htn 18 18
Ckd With Htn Cld 1 1
Ckd With Htn With Ald 5 5
Ckd With Htn With T2dm 5 5
Ckd With Htn With T2dm With | 2 2
Cld

Ckd With Mi 1 1
Ckd With T2dm 9 9
Ckd With T2dm With Anemia 1 1
Ckd With T2dm With Htn 6 6
Ckd With Dm With Htn With | 3 3
Anemia

Ckd With T2dm With Anemia 1 1
Ckd With T2dm With Htn 6 6
Ckd With Dm With Htn With | 3 3
Anaemia

Total 100 100

-This Table Represents Various Other Disease Associated With Ckd In The Current Study.

-Most Commonly Associated Disease Being Htn(49%) Followed By Dm(26%), Ckd Alone Being

36%.

-The Study Enrolled 100 Subjects Out Of Which 65 Were Male And 35 Were Female.

-In Most Of The Patients Hscrp Was Raised Above The Baseline. The Mean Levels Of Hscrp Were

5.45+2.79 Mg /DI. In 85% Of Patients Hscrp Was Raised Above 5 Mg/DI And In 45 % Of Subjects,

Hscrp Was >5 Mg/DI.

-The Mean Haemoglobin Level In Our Patients Was 7.469 + 0.80 Mg/DI.

-The Mean Egfr In Our Subjects Was 5.42+2.21 MI/Min/1.73m2.

-The Mean Sbp In Our Patients Was 148+8.81.

-The Mean Dbp In Our Patients Was 99+6.89.

-8 Patients (8.0%) Had Heart Failure.

-2 (2.0%) Patients Had Cva.

-3(3.0%) Patients Had Cad.

-16(16.0%) Patients Were Found To Have Retinopathy On Examinations.

-None Of The Patients Had Neuropathy Clinically.

-In The Study Correlation Between Heart Failure And Levels Of Hscrp Was Not Significant. (_T,,
Value =0.83, Df=3,P Value= 0.994).

-In Our Study Correlation Between Cva And Levels Of Hscrp Was Not Significant.(T,, Value=2.497,
Df=3,P Value= 0.476).

-In Our Study Correlation Between Cad And Levels Of Hscrp Was Not Significant. (T,,Value=4.145,
Df=3,P Value= 0.246)

The Present Study Shows Excess Inflammation And Oxidative Stress In The Ckd Patients, As Hscrp
Were Raised In 45% Of Patients Above 5 Mg/DI Which Is Similar To The Previous Studies. Renal
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Insufficiency Causes A Prolonged Acute Phase Inflammatory Reaction That Is Accompanied With
Elevated Inflammatory Markers Such As Hscrp, 11-6.

These Inflammatory Markers Are Significantly Associated With Cardiovascular Morbidity And
Mortality. The Subjects In Our Study Were Anaemic (Hb=7.46+0.80 Gm/DI).

Discussion-

The Present Study Shows Excess Inflammation And Oxidative Stress In The Ckd Patients, As Hscrp
Were Raised In 85% Of Patients Hscrp Was Raised Above 3 Mg/Dl.

Our Study Enrolled 100 Patients, Of Which 35were Females And 65 Were Male. Patterns In The
Incidence Of Kidney Disease Across Gender Were Generally Consistent, With Higher Rates
Occurring In Men Than In Women. Similarly, Men Were Reported To Have Greater Rates Of
Progression Of Nondiabetic Ckd For Some Specific Types Of Kidney Disease, Especially Compared
With Premenopausal Women. Us Renal Data System Has Also Reported The Incidence Rates For
End-Stage Renal Disease (Esrd) Approximately 60% Higher Among Men Than Among Women. The
Prevalence Of Ckd Increases With Age And Is Reported To Be As High As 56% In People Aged 75
Years Or Older [26].

Longitudinal Studies Of Subjects Without Kidney Disease Have Demonstrated A Decline In Gfr With
Increasing Age In Some But Not All Subjects, Which Implies That Nephron Loss May Be Regarded
As Part Of Normal Aging. On The Other Hand, Aging Is Associated With An Increase In Several
Other Risk Factors For Ckd - Including Hypertension, Obesity, And Cardiovascular Disease - That
May Contribute To The Rise In Prevalence Of Ckd. In Our Study We Included Patients Of Age
Between 21 To 74 Years Mean Age Is 47.

The Mean Haemoglobin Level In Our Patients Was 7.469 + 0.801 Mg/DI. The Prevalence Of Anaemia
In Patients With Ckd Has Been Widely Studied. In General, Anaemia Becomes More Frequent As
Renal Function Declines, Becoming Almost Universal In End-Stage Renal Disease (Esrd). Astor And
Colleagues Studied The Nhanes lii Including 15,419 Participants 20 Years And Older. Anemia
(World Health Organization Definition, Hgb 5 Mg/DI. In Previous Studies Also It Was Found To Be
Raised In Patients Of Chronic Kidney Disease.

El-Attar Ha Et Al [24] Found Increase In Hscrp In Patients On Haemodialysis Therapy When
Compared To Both Controls And Patients On Non-Dialytic Therapy.

Dr. Sumanth Kumar And Colleague [51] Found The Levels Of Hscrp Were High In Patients With
Chronic Kidney Disease As Compared To The Controls. The Mean And Standard Deviation (Sd) Of
Hscrp In The Total Cases Was 26.08 +£5.73, As Compared To The Control Group Which Was
0.83+0.15. Sanjin Racki Et Al [45] In Their Study Had 65.5% Patients With Hscrp> 3mg/DlI, In Which
111 (47.9%) Patients Had Hscrp >10.0 Mg/L. A Study By Fred S. Apple [17] Had Found Elevated
Hscrp In 46% Of The Patients. Zimmermann J Et Al [38] Found Serum Crp Elevated (More Than 8)
In 46% Of Subjects. In A Study By Stenvinkel P Et Al [2] 32% Of All Patients Had Elevated Crp
Levels.

Traditionally, Hscrp Has Been Regarded As A Predictor Of Future Risk For Heart Attack, Stroke,
Sudden Cardiac Death, And The Development Of Peripheral Arterial Disease. Aha Demonstrates
That Levels Of Crp Less Than 1, 1-3, And Greater Than 3 Mg/L Discriminate Between Individuals
With Low, Moderate, And High Risk For Future Cardiovascular Event. Renal Insufficiency Causes
A Prolonged Acute Phase Inflammatory Reaction That Is Accompanied With Elevated Inflammatory
Markers Such As Hs-Crp, 1I-6, Albumin And Fibrinogen. These Inflammatory Markers Are
Significantly Associated With Cardiovascular Morbidity And Mortality.

The Potential Mechanisms Responsible For The Association Of Inflammation With Renal Function
Decline Are Not Clear. In Vitro Experiments Showed That Crp Reduced The Release Of Basal And
Stimulated Nitric Oxide And Might Lead To Oxidative Stress Which Might Be Related To Renal
Function Decline. In Addition, High Circulating Crp Levels Might Induce Injuries Through
Deposition In The Glomerular Endothelium And Reduce Functional Renal Mass, And Contribute To
Renal Scaring, Interstitial Fibrosis, And Tubular Hypertrophy Through Several Hypothesized

Vol.30 No.1 (2024): JPTCP (242-250) Page | 247


https://jptcp.com/index.php/jptcp/issue/view/79

“’To Evaluate, Crp As A Marker For Chronic Kidney Disease Patients”’

Mechanism, Such As Increased Angiotensin li Levels And Elevated Transforming Growth Factor-B
Levels.

The Average Egfr In Our Patients Was 5.45+ 2.79 MI/Min/1.73m2. Most Of The Patient Were Esrd
Patients And Were In Stage VV Of Ckd. In Previous Studies There Was Association Between The
Cardiovascular Events And Raised Hscrp Levels.

In The Study By Diana Jalal Et Al [26], 61 After 4 Years Of Follow-Up, 204 (6.4%) Participants
Experienced A Major Cardiovascular Event. High Hs-Crp Levels And Ckd At Baseline Were
Associated With A Greater Risk Of Vascular Events. Compared To Patients With Low Hs-Crp/Non-
Ckd, The Adjusted Hr (95% Ci) For Vascular Events Was 1.93 (1.45; 2.89) For High Hscrp/Ckd.
Zimmermann J Et Al [14] Followed Patients Of Ckd For 2 Years. During The Follow-Up, 72 Patients
(25.7%) Died, Mostly Due To Cardiovascular Events (58%). Overall Mortality And Cardiovascular
Mortality Were Significantly Higher In Patients With Elevated Crp (31% Vs. 16%, P < 0.0001, And
23% Vs. 5%, P < 0.0001, Respectively).

Yeun Jy Et [13] Al Followed Haemodialysis (Hd) Patients During A 34-Month Follow-Up Period
And Found That The Group With The Greatest Crp Level (>11.5 Microg/MI) Had The Lowest
Survival.

Patients With End Stage Renal Disease (Esrd) Have Higher Than Expected Mortality Which Can Not
Only Be Explained By Traditional Risk Factors Of Atherosclerosis Like Diabetes, Hypertension,
Dyslipidaemia But Also By Factors Like Inflammation, Malnutrition, And Predisposition To
Infection. These Factors Are Also Believed To Have Substantial Contribution In The Development
Of Cardiovascular Diseases As Well As Morbidity And Mortality. The Association Between
Inflammatory Markers And Cardiovascular Events, Coronary Artery Disease And Its Complications
Occur With High Frequency In Patients With Esrd; And Substantially Contributes To Cardiovascular
Morbidity And Mortality In This Population. However, Serum Crp Elevation Is Not Specific As It
May Change Due To Several Inflammatory Or Non-Inflammatory Responses.

In Our Study A Significant Association May Have Been Missed Due To Sample Size In The Present
Study. Similarly, An Association Between The Levels Of Oxidant Stress Biomarkers And
Cardiovascular Disease May Have Been Missed Due To Sample Size. The Demerit Of The Present
Study Is That It Is A Cross Sectional, Observational Study And Has Relatively Small Sample Size.

Summary & Conclusion

This Cross-Sectional, Observational Study Was Carried Out To Assess The Highly Sensitive C-
Reactive Protein (Hscrp) Levels In Chronic Kidney Disease. 100 Patients Were Enrolled Who
Fulfilled The Inclusion Criteria. Questionnaires Were Administered To The Study Subjects By The
Researchers To Obtain Demographic Information Such As Age, Gender And Clinical History Such
As History Of Renal Symptoms, Common Etiologies Such As Hypertension, Diabetes Mellitus,
Retroviral Disease, Haemoglobinopathy, Obstructive Uropathy, Connective Tissue Disease And
Previous Or Family History Of Renal Disease. Study Subjects Were Physically Examined. Weight
Was Measured Using A Weighing Scale With Subjects Wearing Light Clothing.

The Etiology Of Renal Disease In Ckd Subjects Were Determined By The Researchers Using The
Information Obtained From Administered Questionnaires, Physical Examination Findings And
Investigations. Micro-Vascular Complications Were Defined As Neuropathy, Retinopathy And
Macro-Vascular Complications Were Defined As Heart Failure, Coronary Artery Disease,
Cerebrovascular Disease. Blood Sampling Was Performed Between 8 And 10 A.M. After An
Overnight Fasting. Laboratory Parameters Included Chc, Kidney Function Tests, Fasting Glucose,
Lipid Profile, And Serum Highly Sensitive C - Reactive Protein. Gfr Was Calculated By The
Cockcroft Gault Equation.
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