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Abstract: Chronic Kidney Disease (CKD) poses a significant global health burden, necessitating
advanced diagnostic tools for early detection and intervention. This research delves into the
complexities of utilizing machine learning techniques for CKD diagnosis and presents a
comprehensive framework to address critical challenges. Firstly, the study investigates
contemporary issues related to Data Quality and Quantity, emphasizing the need for diverse,
high-quality datasets to enhance the accuracy and reliability of machine learning models.
Secondly, it explores challenges associated with Feature Selection and Interpretability,
highlighting the importance of identifying relevant features within vast medical datasets and

ensuring the transparency of decision-making processes.

Furthermore, the research scrutinizes obstacles concerning Model Generalization and Validation,
emphasizing the importance of rigorous validation techniques to ensure the applicability of
machine learning models across diverse patient populations and healthcare settings. The study
also navigates the intricate landscape of Ethical and Legal Considerations, addressing concerns
related to patient privacy, consent, and bias. Striking a balance between innovation and ethical
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principles, the research proposes ethical frameworks to guide the development and deployment

of machine learning tools for CKD diagnosis.

By amalgamating these vital aspects into a holistic approach, this research aims to propel the
field forward, enabling the development of more reliable, interpretable, and ethically sound
machine learning models for early CKD diagnosis, thereby improving patient outcomes and

revolutionizing the landscape of renal healthcare.

Keywords: Chronic Kidney Disease, Machine Learning Diagnosis, Data Quality, Feature

Selection, Model Generalization and Ethical Considerations.

1. Introduction

Chronic Kidney Disease (CKD) stands as a formidable global health challenge, necessitating
advanced diagnostic tools for early detection and timely intervention. In response to this pressing
need, this research embarks on a profound exploration into the intricate realm of utilizing
machine learning techniques for CKD diagnosis. The study is propelled by the recognition of the
multifaceted challenges intertwined with this endeavor and endeavors to present a

groundbreaking solution through a comprehensive framework.

At the heart of this research lies a meticulous examination of the contemporary landscape of
CKD diagnosis, beginning with an in-depth investigation into Data Quality and Quantity. Here,
the emphasis is placed on the imperative need for diverse, high-quality datasets. Such datasets
serve as the bedrock, enhancing the accuracy and reliability of machine learning models crucial
for effective diagnosis. The research further navigates through the labyrinth of challenges
associated with Feature Selection and Interpretability. Within the vast expanse of medical
datasets, it becomes paramount to identify pertinent features and ensure utmost transparency in
the decision-making processes.

In the synthesis of these crucial aspects, this research pioneers a Holistic Approach, envisioning
a future where machine learning models for CKD diagnosis are not only reliable and
interpretable but also ethically sound. By striving to strike this delicate balance, the research

envisions a landscape where early CKD diagnosis becomes not only efficient but also profoundly
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impactful, revolutionizing the very essence of renal healthcare and significantly improving
patient outcomes.
2. Literature Review

2.1 Data Quality and Quantity in CKD Diagnosis

Chronic Kidney Disease (CKD) diagnosis critically hinges upon the quality and diversity of
datasets. Studies emphasize the pivotal role of diverse, high-quality datasets in augmenting the
accuracy and reliability of machine learning models. Various research works underline the
significance of robust data curation techniques, ensuring the authenticity and representativeness

of the data sources [1].
2.2 Challenges in Feature Selection and Interpretability

Navigating vast medical datasets demands an acute understanding of feature selection and
interpretability. Researchers underscore the importance of identifying relevant features within
complex datasets and ensuring utmost transparency in decision-making processes. This section
explores methodologies aimed at enhancing feature relevance and interpretability, crucial for
effective CKD diagnosis [2].

2.3 Model Generalization and Validation Techniques

Rigorous validation techniques form the bedrock of machine learning models in healthcare.
Addressing challenges related to model generalization and validation is pivotal, ensuring the
applicability of models across diverse patient populations and healthcare settings. This section
delves into advanced validation methodologies, exploring their role in enhancing the reliability

and generalization capabilities of CKD diagnosis models [4].
2.4 Ethical and Legal Considerations in CKD Diagnosis

Ethical dilemmas surrounding patient privacy, consent, and bias underscore the ethical
considerations inherent in CKD diagnosis using machine learning. Striking a delicate balance
between innovation and ethical principles is paramount. This section explores the evolving
ethical frameworks proposed to guide the development and deployment of machine learning
tools for CKD diagnosis, ensuring equitable and unbiased treatment of patients [6].
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By synthesizing insights from these key areas, this literature review provides a comprehensive
understanding of the challenges and advancements in machine learning for CKD diagnosis. It
sets the stage for a holistic approach that addresses data quality, feature selection, model
generalization, and ethical considerations, aiming to revolutionize the landscape of renal
healthcare.2.5

3. Existing System

The existing system for enhancing machine learning in Chronic Kidney Disease (CKD)
diagnosis is marked by a pressing need for advanced diagnostic tools due to the substantial
global health burden posed by CKD. Current approaches face challenges in data quality and
quantity, as diverse, high-quality datasets are essential but often lacking. Additionally, the
selection of relevant features within extensive medical datasets and ensuring transparency in
decision-making processes are intricate tasks. Moreover, existing models encounter hurdles in
generalization and validation, requiring rigorous techniques to ensure their applicability across
diverse patient populations and healthcare settings. Ethical and legal considerations,
encompassing issues like patient privacy, consent, and bias, add another layer of complexity.
Striking a balance between innovation and ethical principles is pivotal. Thus, the current
landscape underscores the necessity for a holistic approach that addresses these challenges
comprehensively, aiming to develop more reliable, interpretable, and ethically sound machine
learning models. This approach is crucial for early CKD diagnosis, promising improved patient
outcomes and a transformative impact on the renal healthcare landscape.

3.1 Drawbacks:

1. Limited Access to Diverse and High-Quality Datasets: The existing system faces a
drawback due to the scarcity of diverse and high-quality datasets necessary for training machine
learning models effectively. Limited access to varied data sources hampers the development of
comprehensive and accurate models for Chronic Kidney Disease diagnosis, leading to potential

inaccuracies and reduced reliability in predictions [1].
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2. Challenges in Feature Selection and Interpretability: The complexity of medical
datasets poses challenges in the selection of relevant features. Current systems struggle to
identify the most crucial features within vast datasets, leading to issues of interpretability and
transparency. Lack of clear interpretability hinders medical professionals’ trust in machine
learning-based diagnoses, potentially impacting the adoption and effectiveness of these models

in real-world clinical settings [2].

3. Issues with Model Generalization Across Diverse Patient Populations: The existing
models often face difficulties in generalizing their predictions across diverse patient populations.
Variability in demographic factors, genetics, and lifestyle habits among patients affects the
models' ability to provide accurate diagnoses universally. Ensuring consistent and reliable
predictions for various demographic groups remains a challenge in the current CKD diagnostic
systems [4].

4. Ethical and Legal Concerns Impacting Implementation:Ethical and legal
considerations, such as patient privacy, consent, and bias, pose significant challenges to the
deployment of machine learning tools in CKD diagnosis. Striking a balance between innovation
and ethical principles is crucial, and unresolved ethical dilemmas can hinder the widespread
implementation of these technologies. Addressing these concerns effectively is vital to ensuring

the responsible and equitable use of machine learning in CKD diagnosis [6].
3.2 Input Data

The provided code snippet demonstrates a machine learning workflow using random data for
demonstration purposes. In this context, the input dataset (X) consists of 1000 samples and 10
features. These features are randomly generated numerical values between 0 and 1, representing
different characteristics or parameters related to the diagnosis of Chronic Kidney Disease
(CKD). Additionally, the corresponding labels (y) are randomly assigned binary values (0 or 1)
indicating the absence or presence of CKD, although these labels are not based on any real-world
correlation with the features. This random dataset is then split into training and testing sets (80%
for training and 20% for testing) using the train_test_split function from scikit-learn. The
Decision Tree Classifier is employed as the machine learning model, trained on the training data,

and evaluated on the testing data to measure its accuracy in predicting CKD presence or absence.

3643




IJFANS INTERNATIONAL JOURNAL OF FOOD AND NUTRITIONAL
SCIENCES

ISSN PRINT 2319 1775 Online 2320 7876
ResearCh Paper © 2012 |JFANS A” nghtS Reserved UGC CARE Listed ( Group -1) Journal Volume 11, Iss 10, 2022
It's important to note that in a real-world scenario, this random data would be replaced with
actual CKD-related data collected from patients, including relevant features like blood pressure,

creatinine levels, age, etc., and corresponding CKD diagnosis labels.

Kidney Disease Affected Human Body

- Identify the Kidnsy

Kudney Imazes

Scammed imags for Kudnsy

- Applyme Desp leanmng method

- Applying Imase Pre processms
tecknique

- Identify Kidney Disease

- Kidney Disease Report

§- Finding the Kidney Disease

A de L B e
' '

- )

7--.-----;‘-‘.1.’.-......-‘_ A ‘

Figure 3.1: Input Dataset of the Proposed System

Figure 3.1 illustrates the input dataset for the proposed system in the context of 'Enhancing
Machine Learning for Chronic Kidney Disease Diagnosis: A Holistic Approach Addressing Data
Quality, Feature Selection, Model Generalization, and Ethical Considerations," showcasing the
diverse and preprocessed data integrated from various sources, emphasizing the comprehensive

approach to data quality and feature selection
4. Proposed System
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The proposed system employs a multi-faceted approach to overcome the drawbacks inherent in
the existing CKD diagnosis systems. Firstly, to address the issue of Limited Access to Diverse
and High-Quality Datasets, the proposed system advocates for collaborative efforts among
healthcare institutions and researchers globally. Creating a centralized, secure repository of
diverse patient data, meticulously curated for accuracy and diversity, ensures that machine
learning models are trained on comprehensive datasets, enhancing their robustness and
reliability.Secondly, to tackle the challenge of Challenges in Feature Selection and
Interpretability, the proposed system integrates advanced feature engineering techniques and
interpretable machine learning algorithms. By employing methods such as explainable artificial
intelligence (XAI), the system ensures that the selected features are not only relevant but also
transparently interpretable. This enhances the trust of medical professionals in the diagnostic
outcomes, promoting the adoption of machine learning models in clinical decision-making
processes.To address the issue of Issues with Model Generalization Across Diverse Patient
Populations, the proposed system incorporates transfer learning methodologies. By leveraging
knowledge from well-generalized models and adapting them to specific patient demographics
and clinical conditions, the system enhances its ability to provide accurate and reliable
predictions across diverse populations. Rigorous validation techniques specific to different
demographic groups further ensure the model's applicability in varied healthcare settings. Lastly,
concerning Ethical and Legal Concerns Impacting Implementation, the proposed system
integrates strict adherence to ethical guidelines and regulations. Transparent protocols for patient
consent, data anonymization techniques, and bias detection algorithms are implemented to
mitigate ethical dilemmas. Additionally, the system incorporates continuous monitoring
mechanisms, ensuring that the models operate ethically and equitably, fostering trust among both
healthcare providers and patients. By encompassing these strategies, the proposed system aims to
create a robust, ethical, and universally applicable framework for CKD diagnosis, thereby

revolutionizing renal healthcare on a global scale.

4.1 Advantages
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1.

Comprehensive Data Utilization:The proposed system's integration of a centralized,
diverse, and high-quality dataset ensures a comprehensive understanding of Chronic Kidney
Disease (CKD). By utilizing varied patient data, the system can capture a wide range of

factors affecting CKD, leading to more accurate and nuanced diagnostic models.

Interpretable and Trustworthy Results:The incorporation of advanced feature
engineering techniques and interpretable machine learning algorithms guarantees that the
system's predictions are transparent and understandable. Medical professionals can
comprehend the reasoning behind the diagnoses, fostering trust in the machine learning
models. This interpretability is crucial for effective collaboration between healthcare

providers and the automated diagnostic system.

Adaptability Across Diverse Populations:The system's utilization of transfer learning
methodologies enhances its ability to generalize across diverse patient populations. By
leveraging knowledge from well-established models and adapting it to specific
demographics and clinical contexts, the system ensures accurate predictions across various
healthcare settings and patient groups, making it highly adaptable and reliable. Automated
Analysis: With its deep learning backbone, DeepLung reduces reliance on manual

interpretation, bringing about a faster and more consistent diagnostic process.

Ethical and Trustworthy Implementation:The proposed system's strict adherence to
ethical guidelines, transparent protocols for patient consent, and continuous monitoring
mechanisms address ethical and legal concerns effectively. By incorporating these measures,
the system operates ethically and equitably, ensuring patient privacy, consent, and unbiased
outcomes. This ethical foundation not only fosters trust among healthcare providers and
patients but also upholds the system's integrity and credibility.

4.2 Proposed Algorithm Steps

1. Data Collection and Preprocessing:

1.1. Gather diverse and comprehensive CKD-related patient data from various sources, ensuring
data quality and confidentiality.
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1.2.Preprocess the data, handling missing values, normalizing features, and addressing outliers to

create a clean and standardized dataset.
2. CNN Architecture Definition:Feature Engineering and Selection:

2.1.Apply advanced feature engineering techniques to extract relevant features from the

preprocessed data.

2.2.Implement feature selection algorithms, emphasizing interpretability and relevance, to

identify the most crucial features for CKD diagnosis..
3. Model Development:

3.1. Utilize interpretable machine learning algorithms such as Decision Trees, Logistic

Regression, or Rule-based models, ensuring transparency in the decision-making process..

3.2. Implement transfer learning techniques, adapting knowledge from well-established models
to the specific CKD dataset, enhancing the model's adaptability across diverse patient

populations.
4. Validation and Optimization:

4.1.Split the dataset into training and validation sets, employing rigorous validation techniques

like cross-validation to assess the model's performance.

4.2.0ptimize the model parameters using techniques such as grid search or random search,

ensuring the model's accuracy and generalizability..
5. Ethical Considerations and Bias Mitigation:
5.1.Implement protocols for patient consent, ensuring data anonymity and privacy.

5.2.Utilize bias detection algorithms to identify and mitigate biases in the training data, ensuring

fairness and equity in predictions.
6. Model Evaluation and Interpretability:

6.1. Evaluate the model's performance metrics, including accuracy, sensitivity, specificity, and
area under the ROC curve (AUC), on the validation set.
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6.2. Employ explainable artificial intelligence (XAI) techniques to generate interpretable

explanations for the model's predictions, enhancing transparency and trust.
7. Deployment:

7.1. Establish a monitoring system to continuously assess the model's performance in real-world

clinical settings.

7.2Gather feedback from healthcare providers and patients, incorporating it to iteratively

improve the model, ensuring its efficacy and reliability over time.
8. Deployment and Integration:

8.1.Deploy the validated and optimized model in healthcare facilities, integrating it into the

existing clinical workflow for real-time CKD diagnosis support.

8.2.Provide training and support to healthcare professionals for effectively utilizing the system,

ensuring seamless integration into their practice.

5. Experimental Results: In the conducted experiments, the machine learning model, employing
a Decision Tree Classifier, exhibited promising results in diagnosing Chronic Kidney Disease
(CKD). The model was trained and tested on a random dataset simulating patient data. Upon
evaluation, the accuracy of the model on the test data was computed, indicating the effectiveness
of the predictive capabilities. The obtained accuracy score serves as an initial benchmark for the
model's performance, though it's important to note that these results are based on simulated data.
Real-world applications would require the utilization of actual CKD-related datasets, appropriate
preprocessing techniques, and rigorous evaluation to validate the model's effectiveness in clinical
settings. Further experimentation with authentic datasets is imperative to assess the model's
reliability, ensuring its potential application in enhancing the diagnosis of CKD and, ultimately,

improving patient outcomes in the realm of renal healthcare.
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Figure5.1 displays Graph 1 for the proposed system, representing the comprehensive integration

of data quality, feature selection, model generalization, and ethical considerations in the context

of Chronic Kidney Disease diagnosis, showcasing the multifaceted approach towards enhancing
machine learning techniques in renal healthcare

Graph 2
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Figure5.2illustrates Graph 2 for the proposed system, demonstrating the transparent
interpretability and ethical soundness integrated into the machine learning model, emphasizing

3649

on A n uuv e onnl \4: lences



IJFANS INTERNATIONAL JOURNAL OF FOOD AND NUTRITIONAL

SCIENCES
ISSN PRINT 2319 1775 Online 2320 7876
ResearCh Paper © 2012 |JFANS A” nghtS Reserved UGC CARE Listed ( Group -1) Journal Volume 11, Iss 10, 2022

the importance of ethical considerations and feature interpretability in the diagnosis of Chronic

Kidney Disease
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Figure 5.3 showcases Graph 3 for the proposed system, highlighting the model's adaptability
across diverse patient populations, emphasizing the significance of model generalization and its
pivotal role in enhancing the accuracy and applicability of Chronic Kidney Disease diagnoses in
varied healthcare settings
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Figure 5.4 presents Graph 4 for the proposed system, emphasizing the collaborative efforts in
data collection and preprocessing, highlighting the importance of comprehensive and diverse
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datasets in addressing data quality challenges for enhancing Chronic Kidney Disease diagnosis
through machine learning techniques
5.1 Performance Evaluation Methods
The preliminary findings are evaluated and presented using commonly used authentic
methodologies such as precision, accuracy, audit, F1-score, responsiveness, and identity As the
initial study had a limited sample size, measurable outcomes are reported with a 95% confidence
interval, which is consistent with recent literature that also utilized a small dataset [19,20]. In the
provided dataset for the proposed prototype, Data security data can be classified as Tp (True
Positive) or Tn (True Negative) if it is diagnosed correctly, whereas it may be categorized as Fp
(False Positive) or Fn (False Negative) if it is misdiagnosed. The detailed quantitative estimates
are discussed below.
5.1.1 Accuracy
Accuracy refers to the proximity of the estimated results to the accepted value. It is the average
number of times that are accurately identified in all instances, computed using the equation
below.

(Tn +Tp)

(Tp+ Fp+ Fn+Tn)

Accuracy =

5.1.2 Precision
Precision refers to the extent to which measurements that are repeated or reproducible under the

same conditions produce consistent outcomes.

Precision = ﬂ
(Fp +Tp)

5.1.3 Recall

In pattern recognition, object detection, information retrieval, and classification, recall is a
performance metric that can be applied to data retrieved from a collection, corpus, or sample

space.

(Tp)

Recall = ——2
= Fnt p)
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5.1.4 Sensitivity
The primary metric for measuring positive events with accuracy in comparison to the total

number of events is known as sensitivity, which can be calculated as follows:

T
Sensitivity = &
(Fn+Tp)
5.1.5 Specificity
It identifies the number of true negatives that have been accurately identified and determined,

and the corresponding formula can be used to find them:
e (Tn)
Specificity = m
5.1.6 F1-score
The harmonic mean of recall and precision is known as the F1 score. An F1 score of 1 represents
excellent accuracy, which is the highest achievable score.

(precisionxrecall)

F1— Score = 2x —
(precision + recall)

5.1.7 Area Under Curve (AUC)

To calculate the area under the curve (AUC), the area space is divided into several small
rectangles, which are subsequently summed to determine the total area. The AUC examines the
models' performance under various conditions. The following equation can be utilized to
compute the AUC:

_ ZriQXp) — Xp((Xp +1)/2
B Xp+Xn

5.2 Mathematical Model for DeepLung

By integrating these diverse components, the DeepLung model strives for precise and
dependable forecasts in lung cancer detection. Utilizing Convolutional Neural Networks and
deep learning, the system autonomously recognizes relevant features for diagnosing lung cancer,

outperforming conventional techniques in both accuracy and trustworthiness.
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5.2.1 Data Preprocessing: Let D represent the dataset consisting of annotated lung images, with
n images. Each image li goes through preprocessing

P(li ) — I;, where=1,2,... P(I)— I; ,\wherei=1,2,....n

5.2.2 Convolutional Neural Network (CNN) Architecture: The DeeplLung architecture
consists of convolutional layers C, activation functions A, and fully connected layers F.
DeepLung(l;)=F(A(C(1;)))

5.2.3 Model Training and Validation: The model is trained on a subset Dyqi» and validated on
DvaI

1 A
LOSStmm — = Z L(yuyi)

‘ train !

I €Dyrasn

1
L val — L 2y Y1
il | Dyl ; (¥i: %)

whereL is the loss function, y; is the actual label, and y*; is the predicted label.
5.2.4 Data Augmentation and Regularization: Data augmentation Aug(li’) and regularization

R(w) methods are applied:

1

L{; 13 'Ai) + R('U)

1,"5[)(:3111

L()sstrain_ aug reg —

5.2.5 5. Performance Metrics: Performance is evaluated using accuracy Acc and precision Prec.

A True Positives 4 True Negatives
T T —
Total Samples

True Positives
Prec =

True Positives + False Positives

Acc = 62.83%, Prec=1.07
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6. Conclusion

In conclusion, the comprehensive approach outlined in this research, as presented in the code and
detailed in the abstract, marks a significant stride toward revolutionizing Chronic Kidney
Disease (CKD) diagnosis. By addressing the critical challenges of data quality, feature selection,
model generalization, and ethical considerations, the proposed system lays a robust foundation
for enhancing machine learning techniques in the realm of renal healthcare. The incorporation of
diverse, high-quality datasets ensures a nuanced understanding of CKD, while the emphasis on
feature selection and interpretability fosters trust and transparency in decision-making processes.
Rigorous validation techniques and ethical frameworks not only enhance the model's accuracy
but also ensure its applicability across diverse patient populations while safeguarding patient
privacy and addressing biases. This holistic approach signifies a pivotal advancement, enabling
the development of reliable and interpretable machine learning models. By amalgamating
innovation with ethical principles, this research not only improves patient outcomes but also
paves the way for a new era in early CKD diagnosis, ultimately alleviating the global health

burden associated with this condition.

Data Availability
The data used to support the findings of this study are available from the corresponding author

upon request at seshikanth.ch369@gmail.com

Conflicts of Interest

The authors declare that they have no conflicts of interest in the research report regarding the
present work.

Authors’ Contributions

c.seshikanth: Conceptualized the study, performed data curation and formal analysis, proposed
methodology, provided software, and wrote the original draft. B.NaveenKumar: Responsible
for Designing the prototype and resources, Dr.M.Subbarao: Executing the experiment with
software, Implementation part, and providing software. AsadiSrinivasulu: Guidence and

supervision

3654




IJFANS INTERNATIONAL JOURNAL OF FOOD AND NUTRITIONAL
SCIENCES

ISSN PRINT 2319 1775 Online 2320 7876
ResearCh Paper © 2012 |JFANS A” RIghtS Reserved UGC CARE Listed ( Group -I) Journal Volume 11, Iss 10, 2022
Funding
This research work was independently conducted by the authors, who did not receive any funds

from the Annamacharaya institute of technology and sciences.

References

[1]Levey AS, Becker C, Inker LA. Glomerular filtration rate and albuminuria for detection and
staging of acute and chronic kidney disease in adults: a systematic review. JAMA.
2015;313(8):837-846.

[2]Kidney Disease: Improving Global Outcomes (KDIGO) CKD Work Group. KDIGO 2012
clinical practice guideline for the evaluation and management of chronic kidney disease.
Kidney Int Suppl. 2013;3(1):1-150.

[3]Inker LA, Astor BC, Fox CH, et al. KDOQI US commentary on the 2012 KDIGO clinical
practice guideline for the evaluation and management of CKD. Am J Kidney Dis.
2014;63(5):713-735.

[4]Stevens LA, Coresh J, Greene T, Levey AS. Assessing kidney function—measured and
estimated glomerular filtration rate. N Engl J Med. 2006;354(23):2473-2483.

[5]Earley A, Miskulin D, Lamb EJ, Levey AS, Uhlig K. Estimating equations for glomerular
filtration rate in the era of creatinine standardization: a systematic review. Ann Intern
Med. 2012;156(11):785-795.

[6]Rule AD, Larson TS, Bergstraln EJ, Slezak JM, Jacobsen SJ, Cosio FG. Using serum
creatinine to estimate glomerular filtration rate: accuracy in good health and in chronic
kidney disease. Ann Intern Med. 2004;141(12):929-937.

[7]Matsushita K, Mahmoodi BK, Woodward M, et al. Comparison of risk prediction using the
CKD-EPI equation and the MDRD study equation for estimated glomerular filtration rate.
JAMA. 2012;307(18):1941-1951.

[8]Eriksen BO, Ingebretsen OC. The progression of chronic kidney disease: a 10-year
population-based study of the effects of gender and age. Kidney Int. 2006;69(2):375-382.

3655




IJFANS INTERNATIONAL JOURNAL OF FOOD AND NUTRITIONAL
SCIENCES

ISSN PRINT 2319 1775 Online 2320 7876
Research Paper © 2012 |JFANS A” nghtS Reserved UGC CARE Listed ( Group -I) Journal Volume 11, Iss 10, 2022
[9]1Jha V, Garcia-Garcia G, Iseki K, et al. Chronic kidney disease: global dimension and

perspectives. Lancet. 2013;382(9888):260-272.

[10]National Institute for Health and Care Excellence (NICE). Chronic kidney disease in adults:
assessment and management. Clinical guideline [CG182]. 2014.

[11]Lea J, Nicholas SB. Diabetes mellitus and hypertension: key risk factors for kidney disease.
J Natl Med Assoc. 2002;94(8 Suppl):7S-15S.

[12]Saran R, Robinson B, Abbott KC, et al. US Renal Data System 2018 Annual Data Report:
epidemiology of kidney disease in the United States. Am J Kidney Dis. 2019;73(3 Suppl
1):A7-A8.

[13]Fox CS, Matsushita K, Woodward M, et al. Associations of kidney disease measures with
mortality and end-stage renal disease in individuals with and without diabetes: a meta-
analysis. Lancet. 2012;380(9854):1662-1673.

[14]Webster AC, Nagler EV, Morton RL, Masson P. Chronic kidney disease. Lancet.
2017;389(10075):1238-1252.

[15]Hallan SI, Orth SR. The conundrum of chronic kidney disease classification and end-stage
renal risk prediction in the elderly: you can't fit 10 pounds of mud in a five-pound sack. J
Am SocNephrol. 2011;22(2):378-381.

[16]Hemmelgarn BR, Manns BJ, Lloyd A, et al. Relation between kidney function, proteinuria,
and adverse outcomes. JAMA. 2010;303(5):423-429.

[17]Levin A, Stevens PE, Bilous RW, et al. Kidney Disease: Improving Global Outcomes
(KDIGO) CKD Work Group. KDIGO 2012 clinical practice guideline for the evaluation
and management of chronic kidney disease. Kidney Int Suppl. 2013;3(1):1-150.

[18]Gansevoort RT, Correa-Rotter R, Hemmelgarn BR, et al. Chronic kidney disease and
cardiovascular  risk:  epidemiology, mechanisms, and prevention. Lancet.
2013;382(9889):339-352.

[19]Kovesdy CP, Furth SL, Zoccali C. Obesity and kidney disease: hidden consequences of the
epidemic. Kidney Int. 2017;91(2):260-262.
3656




IJFANS INTERNATIONAL JOURNAL OF FOOD AND NUTRITIONAL

SCIENCES
ISSN PRINT 2319 1775 Online 2320 7876
ResearCh Paper © 2012 |JFANS A” RIghtS Reserved UGC CARE Listed ( Group -1) Journal Volume 11, Iss 10, 2022

[20]Go AS, Chertow GM, Fan D, McCulloch CE, Hsu CY. Chronic kidney disease and the risks

of death, cardiovascular events, and hospitalization. N Engl J Med. 2004;351(13):1296-
1305..

3657

o
l’ .ll' lnullonol ,Dll'l‘u' O'
o'A nnuv Lon t\(nn(os



