NOC/NIOMEHHA
Research

HUPKI §

KIDNEYS

DOI: 10.65327/kidneys.v15i1.595

Sachin C Narwadiya®’, Dr. Manish Mohan Gore?, Dr. Dharmapuri Raghunatha Rao?

1*Research Scholar, School of Public Health, Poornima University, Jaipur, Email ID:- snarwadiya@gmail.com, ORCID: 0000-0002-5434-
6205

2Senior Scientist, CSIR-National Institute of Science Communication and Policy Research (NIScPR) Email ID: mmgore1981@gmail.com,
ORCID: 0009-0006-2996-4040

3professor, School of Public Health, Poornima University, Jaipur, Email id:- drr_rao@yahoo.com ORCID:0000-0003-2873-0905

*Corresponding author- Sachin C Narwadiya

Blockchain Solutions In Nephrology: Transforming Patient
Satisfaction And Clinical Outcomes

For citation: Kidneys. 2026;15(1):01-08. Acceptance- 28/01/2026
Received- 10/01/2026 Doi: 10.65327/kidneys.v15i1.595

Abstract

Blockchain technology holds transformative potential for nephrology by addressing critical challenges in patient data
management, treatment adherence, and care coordination. Kidney diseases such as chronic kidney disease (CKD), acute
kidney injury (AKI), and end-stage renal disease (ESRD) are leading causes of morbidity worldwide, requiring long-term
management and interdisciplinary care. Traditional healthcare systems face difficulties with fragmented patient data,
inefficient communication, and delayed decision-making, which can compromise patient outcomes. Blockchain’s
decentralized, immutable, and transparent nature ensures secure data storage and sharing across healthcare providers,
reducing errors, enhancing data integrity, and improving coordination among nephrologists, dialysis centers, and
transplant specialists. In nephrology, blockchain can streamline patient data management, reduce duplication, and enable
real-time access to medical histories, improving diagnosis and treatment decisions. Moreover, blockchain’s support for
patient-centric care models empowers individuals to control and share their health data, fostering trust and increasing
patient satisfaction. Blockchain also enables the integration of advanced technologies like artificial intelligence (Al) and
the Internet of Things (IoT), which can enhance kidney disease diagnosis, early detection, and continuous monitoring. By
improving data transparency, security, and accessibility, blockchain has the potential to revolutionize care delivery in
nephrology. This study highlights how blockchain can transform nephrology by overcoming barriers in patient data
management, facilitating more coordinated care, and improving clinical outcomes, ultimately leading to better patient
satisfaction and long-term health improvements.
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1. Introduction disorders especially among the aging population and

Nephrology is a term used to refer to a field of medicine
that is concerned with diagnosis, treatment, and
prevention of kidney diseases. Important organs such as
kidneys which are involved in filtering blood,
maintenance of a balance in fluid, electrolytes and blood
pressure are essential in the overall well being. Chronic
kidney disease (CKD), acute kidney injury (AKI), or
end-stage renal disease (ESRD) are severe conditions of
ill health that are of global importance. In addition to
impairing the effectiveness of the kidney in carrying out
the necessary functions, these conditions cause
numerous complications of the system, which, in most
cases, require dialysis or kidney transplantation. Kidney
diseases are highly debilitating to the life of patients
since many of them take long before they can be treated
and managed. The increasing use of kidney related

those with other comorbidities such as diabetes and
hypertension is an indication of a severe need to use
effective management strategies. Despite improved
medical solutions and technology of dialysis, kidney
diseases are a major cause of morbidity and mortality in
the world.

The treatment of kidney diseases is also complicated in
its nature, and it will be associated with multi-
disciplinary care, regular health monitoring, and close
adherence to drugs and diet, as well as the dialysis
procedure. The treatment of patient data is one of the
most significant issues in nephrology.! Nephrology is a
treatment that includes a lot of data collection, both
laboratory and medical imaging and treatment history,
which needs to be regularly updated and properly
reported throughout the providers. Regrettably, the
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current health information systems are usually
fragmented and thus prone to inefficiencies, as well as
inaccurate data exchange and slow decision making,
which negatively impacts patient care. Besides,
nephrology diagnosis and treatment may be time-
pressured, and they need rapid and correct kidney
dysfunction detection. The retardation in diagnosis,
particularly in the initial phases of kidney disease may
greatly deteriorate outcomes.?. Furthermore, clinical
outcomes in nephrology may be unforeseeable, in most
cases, relying on the timely and accurate implementation
of individual treatment plans. The medical knowledge
has improved, but many patients of nephrology are still
exposed to complications due to late diagnosis, non-
compliance with treatment procedures, and poor
coordination of care.

In these circumstances, new technologies like
blockchain can help to change the healthcare system and
nephrology, in particular. Blockchain technology is a
decentralized digital registry, the original purpose of
which is cryptocurrencies, which is used to record
transactions involving several computers.
Decentralization, transparency, and immutability are the
key features of blockchain that make it an appealing
solution to some of the severe issues in healthcare,
specifically the handling of patient data.® The concept of
decentralization provides blockchain with the ability to
ensure that the data is not hosted in one central database
but rather spreads across more than two nodes,
minimizing the risk of a data breach and enhancing
security. This quality of this property might be of
particular application in regards to patient data
management in nephrology where multiple healthcare
providers often have to access the healthcare history of
a patient and the data is to be secure, accessible, and
inadmissible to tampering.* Blockchain will help to
improve data integrity and minimize mistakes in
communication between teams of caregivers. This is
because in blockchain, transparency implies that all
parties present can access the same data, and thus more
coordinated care and fewer cases of missed or misplaced
information can be realized.

The fact that a blockchain is immutable, i.e. once a
certain piece of data is stored in it it cannot be changed,
also contributes to the increased reliability of medical
records. This is essential in nephrology, with precise
patient histories and outcome of treatment that is
necessary throughout the time. The blockchain is used to
assist in making sure that any work in alleviating the
medical records can be traced and authenticated to
provide an audit trail that can enhance the patient safety
and trust.’> Blockchain will offer a radical solution to the
issue of non-transparent, disjointed, and inefficient care
delivery in nephrology. The blockchain can facilitate the
enhanced coordination of nephrologists, general
practitioners, dialysis centers, and transplant specialists,
as they will be able to have a safe and centralized
platform that will host patient data. In addition, the
patient-centric care models, where patients can access
their medical records, which get supported by
blockchain, can contribute to the improvement of patient
engagement and patient satisfaction significantly, which
are the most important factors in terms of ensuring
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successful adherence to treatment and clinical outcomes.
As nephrology turns out to be a challenge due to the
increasing prevalence of kidney diseases and more
complex care process, blockchain solutions can turn the
process of assessing patient data, enabling kidney
transplantation, and managing the entire process of care
delivery in a more efficient and transparent way. The
implementation of these innovations will not only result
in an increase in efficiency of operations but also offer
better clinical results on patients with kidney diseases.
This study aims to investigate how the blockchain
technology can be used to improve the management of
patient information in nephrology, and in particular, to
increase the accuracy, security, and accessibility of the
medical records among several healthcare providers.
Moreover, it will also be necessary to measure how
blockchain can improve patient satisfaction and clinical
outcomes in nephrology, in particular, in the diagnosis
of kidney disease, adherence to treatment, and
coordination of care in kidney transplantation. Based on
these aims, the research will identify the possibility of
transforming nephrology using blockchain technology
to solve existing problems in data management and care
provision.

2. Blockchain Technology in Healthcare

2.1 Blockchain's Potential in Healthcare Systems
The blockchain technology has a great potential of
enhancing data integrity, security and privacy in the field
of healthcare. Decentralization of medical records also
allows blockchain to enforce security in the storage of
data across multiple nodes making it less susceptible to
hacking or unauthorized access.® Blockchain
immutability implies that once the information has been
stored, it cannot be modulated so that patient data will
not adjust over time. Besides, blockchain provides a
higher privacy level, and patients can more readily
control access to their data. Such decentralization and
safety can significantly simplify such healthcare
operations as patient management and tracking of
treatment.”

2.2 Current Use Cases of Blockchain in Healthcare
There are already applications of blockchain within
different fields of health care, such as electronic health
records (EHRs) management, supply chain
management, and telemedicine.® Blockchain also
provides integrity and access to EHRs in various
healthcare facilities in a way that permits real-time
updates and share of medical information easily without
compromising privacy and security; there is also the use
of blockchain in supply chains that track the provenance
of medical products and minimize the risk of fake
products. Another useful tool of blockchain in
telemedicine is the ability to keep patient data safe when
consulting a specialist remotely and increase confidence
in digital health care systems.’

2.3 Blockchain Integration into Renal Care

Blockchain can be used to vastly develop patient data
management in the sphere of renal care to diagnose and
treat kidney diseases. The blockchain will help
guarantee that the medical history of a patient (lab
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reports and treatment plans) is effectively stored and is
accessible to all stakeholders (nephrologists, dialysis
centers, and transplant specialists) involved in a
treatment process, thereby simplifying tracking of the
treatment (Figure 1). Kidney disease diagnosis can be
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decentralized with blockchain-based solutions to
provide privacy-first mechanisms to store sensitive
patient data and make sure that the treatment choice is
informed by correct and updated data.'®

Blockchain Technology in Healthcare
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Figure 1: Blockchain Technology in Healthcare and Its Application in Renal Care

3. Blockchain and Kidney Disease Management

3.1 Blockchain for Patient Data Management in
Nephrology

Patient data in the nephrology can be managed greatly
by blockchain technology which can enhance the
exchange of data among the nephrology clinics. Being
decentralized, blockchain guarantees that the records of
patients are safely stored and accessible by all
stakeholders in the healthcare setting, preventing
mistakes and enhancing the process of care
coordination.!! Blockchain also helps to avoid the loss
or duplication of data, which, in turn, improves the
accuracy of recording medical history, laboratory
findings, and treatment results. This would contribute to
the facilitation of patient care, which would make it

more efficient as well as less prone to errors in treatment
choices.?

3.2 Enhancing Diagnosis and Early Detection with
Blockchain

The use of Al-based diagnostic tools can help improve
the diagnosis and early detection of kidney disease with
the help of blockchain, which ensures the safety of
patient data exchange and allows analyzing extensive
historical medical data to detect cases of kidney disease
at an early stage.' In addition, blockchain will be able
to guarantee the integrity of diagnostic data, preventing
manipulations and failures of the detection process
(Table 1).'* Such strategy may enhance the quality of
early diagnosis and give more prevention and timely
intervention chances in treating kidney diseases.'>

Table 1: Blockchain and Kidney Disease Management

s Supporting
A t Description
spec eseriptio References
Blockchain for Patient Data Block.cham enhances patient data sharmg across cl1n1.cs, Falevai &
ensuring secure, accurate, and accessible records, reducing 1
Management Hassandoust

CITOrS.

Reducing Data Loss and
Duplication in Nephrology

Blockchain reduces the risk of data loss or duplication,
ensuring accurate medical histories and improving
coordination.

Zhuang et al.,'?

Al-Driven Early Detection in

Blockchain supports Al-driven tools for early kidney disease

Schapranow et

Kidney Disease detection, ensuring data integrity and preventing tampering. al.,"?
Blockchain in Enhancing | Blockchain enables secure, transparent sharing of patient data Nazira et al..14
Diagnosis Accuracy for more accurate diagnoses using Al technologies. °
I i Timel . . . . .

mproving . MMEY | Blockchain can improve early-stage kidney disease detection, . 15
Intervention in Kidney . .. . . . Xie et al.,
Disease providing better opportunities for timely interventions.

4. Blockchain in Kidney Transplantation

24

Systems

Kidneys

4.1 Improving Kidney Allocation and Matching

Vol. 15, No. 1, 2026



Blockchain has the potential to simplify and secure the
kidney transplantation process to a great extent, by
enhancing the system of organ allocation, matching, and
tracking that helps to prevent the mistakes and delays in
the process of sharing the patient data between the
transplant centers and ensuring its safety.!® This
technology will enable equal distribution of organs as no
manipulation or bias will be in organ matching. The
immutability of blockchain ensures that all the data
regarding the organs are documented and cannot be
changed, which is a transparent and responsible system
that creates even more justice on organ allocation. !

4.2 Ensuring Ethical and Secure Donation Processes
The issue of ethics in organ donation can be resolved in
blockchain by maintaining transparency and traceability
during the donation process.'® Blockchain ensures that
all the steps are well documented by ensuring that all the
transactions associated with the organ donation (i.e.
consent up to surgery) are stored on an immutable ledger
and so can be checked and verified.!® This minimizes the

data
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possibility of unethical activities including organ
trafficking and also the donations made are voluntary
and within the ethical standards. Transparency also
enables the regulatory authorities and the rest of society
to audit the process of donation, which enhances the
confidence and trust in the system.

4.3 Reducing the Risk of Fraud in Transplantation
Systems

The promise of blockchain to curb the practice of fraud
in kidney transplant is immense. Blockchain reduces the
risk of fraud, including donor/recipients data
falsification, by offering an unchanging and transparent
record of all organ transactions. Also, blockchain can
guarantee the matching of organs and the appropriate
recipients and avoid mistakes or other illegal activities
such as transplant tourism (Figure 2). Blockchain
security also safeguards the sensitive information to
avoid tampering hence only the authorized entities can
access and change the records. This results in the more
dependable and secure system of transplantation.?

Blockchain-
Based Kidney
Transplantation
System
Ethical Donation Q Fraud Prevention &
Process Security

-Verified donor consent

-End-to-end donation
tracking

-Transparency & traceability
-Regulatory compliance

-Tamper-proof records
-Identity verification
-Controlled data access

-Prevention of illegal
practices

Figure 2. Overview of a blockchain-based kidney transplantation system highlighting allocation fairness, ethical
donation tracking, and fraud prevention

5. Blockchain and Patient Satisfaction

5.1 Empowering Patients with Control Over Their
Data

The technology of blockchain can be used to empower
patients by providing them with increased power over
their health data so that they can make better decisions
regarding their care. With blockchain, patients will be
able to store their medical records safely and share with
health care providers as required and have complete
ownership and privacy of their data. Such transparency
and decentralization will be able to improve patient
confidence since the users will be able to understand

25

who uses their data and what purposes. The potential to
enhance patient satisfaction through creating a feeling of
security and control is possible due to the capabilities of
blockchain to ensure clear and safe access to health
information.?!

5.2 Enhancing Patient-Centric Care

The usage of blockchain can improve the interaction
between the patient, the nephrologists, and the
specialists resulting in the individual approach and the
favorable clinical outcomes.?? By making sure that the
dissemination of patient data between healthcare
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providers is carried out safely via blockchain, it allows
to make collaboration and coordination between all of
the parties to become easy, as every party can get access
to user-upgraded and accurate medical records.?® It can
lead to the development of better decision-making since
clinicians will have the opportunity to accept a treatment

5.3 Examples of Blockchain-Enabled Apps for
Patients

Blockchain-based applications will enable patients to
keep track of their health and reimbursement procedure
and monitor the health of their kidneys.?* The examples
are that the apps that combine blockchain with wearable
devices can record the data on patients on their blood

DocnigHnubKka/Research

plan founded on real-time and detailed data. The
blockchain technology also can be based on the patient-
centric care model, where patients become more active
and in charge of the health information they possess,
which will also boost the compliance to treatment and
clinical results.

pressure, weight, and lab data, which can be assured to
their nephrologists to access in real-time (Table 2). By
providing this information to patients, blockchain
technology can advance the chronic kidney disease
management to make these patients more active and
have improved clinical outcomes.?’

Table 2: Blockchain and Patient Satisfaction

Control Over Their Data

satisfaction.

.. Supporting
Aspect Description References
. . . Blockchain allows patients to control their health data, enhancing
Empowering Patients with . . . . 21
trust, transparency, and security, which can increase patient | Bae et al.,

Improving Communication
for Patient-Centric Care

Blockchain improves communication between patients and
healthcare providers, enabling better decision-making and clinical
outcomes.

Anik et al.,?

Blockchain enables patients to be more engaged in managing their

Supporting Active Patient health information, leading to better treatment adherence and AshrafB &
Engagement Hayat,
outcomes.
Blockchain-Enabled  Apps quckchaln-enabled apps .1ntegra‘Fed Wlth wearable devices allow Al Kuwaiti et
. o patients to track and monitor their kidney function and treatment 2
for Real-Time Monitoring . . al.,
progress in real time.
Enhancing Patient | Integrating machine learning and big data analytics with
Outcomes Through | blockchain improves patient outcomes by providing more precise | Chakilam,?
Technology and personalized chronic disease management.

6. Clinical Outcomes in Nephrology: The Impact of
Blockchain

6.1 Improving Treatment Adherence and Monitoring
The aspect of treatment compliance in nephrology can
be significantly improved with the help of the
blockchain technology, particularly in the case of
medication and dialysis visits. A safe and open system
enabled by blockchain ensures that real-time progress on
treatment is monitored, thus ensuring that patients
follow treatment plans.?® Clinicians can use this constant
monitoring to evaluate the effectiveness of treatments
and implement the changes which are necessary and will
lead to improved clinical outcomes. Patient reactions to
therapies can be recorded in details, and blockchain-
based tools will result in more effective and knowledge-
based decisions, with better compliance with treatment
plans.?’
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6.2 Enhancing Collaboration Among Healthcare
Providers

The blockchain technology could be improved to
facilitate coordination between nephrologists, surgeons,
dialysis facilities, and other healthcare providers by
offering a decentralized and secure location to
communicate with patients.?® That fluid transfer of data
helps in the coordination of care, as the healthcare
providers can get access to the latest information
regarding the conditions of a particular patient.?’ With
blockchain as a part of collaborative care models,
healthcare teams will be able to make better decisions,
which can enhance clinical outcomes (Figure 3).
Additionally, patient management and patient outcome
improve.’® since blockchain improves the security and
transparency of the technology and eliminates the
possibility of miscommunication or delays in treatment.

Vol. 15, No. 1, 2026
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Impact of Blockchain
on Clinical Outcomes
in Nephrology

Improving Treatment
Adherence and Monitoring

—— . Real-time Tracking
- Tamper-proof Records

- Informed Decision-Making

Enhancing Collaboration
Among Healthcare Providers

-Secure Data Sharing

- Coordinated Care

- Improved Decision-Making

Figure 3. Blockchain's Role in Enhancing Clinical Outcomes in Nephrology

7. Challenges and Barriers to Blockchain Adoption in
Nephrology

7.1 Technical and Regulatory Challenges

The application of blockchain in nephrology has various
technical challenges such as the incorporation of the
blockchain into the current healthcare systems. The
nephrology clinics have legacy systems which might not
be compatible with blockchain technology, and thus it is
hard to guarantee spacious data transfer and
communication.! Moreover, the issue of scalability is
also an important concern, since blockchain systems are
demanding in terms of high quality infrastructure to
process massive amounts of patient data effectively.
Regulatory factors are also critical, especially the data
privacy and security. Sharing of sensitive medical data
and storage in blockchain has to be in accordance with

strict regulations like HIPAA, which may make its
implementation difficult.??

7.2 Patient and Provider Adoption

Both healthcare providers and patients are opposed to
the use of blockchain in nephrology. The most common
response of the many healthcare professionals to new
technologies is fear of the learning curve, added work
load, and disruption of the current tools.** Instead,
patients are not necessarily convinced about uploading
their health data on a blockchain due to the fear of data
privacy and control.’* These barriers can be overcome
with the help of education and awareness strategies
(Table 3). The benefits of blockchain, like enhanced
security and accuracy of data, can be used to inform the
stakeholders and allow them to become more confident
and adopt blockchain in nephrology.>*

Table 3: Challenges and Barriers to Blockchain Adoption in Nephrology

. Supporting
Aspect Description References
Blockchain integration in nephrology faces technical barriers such as
Technical and | compatibility with legacy systems, scalability issues, and the need for | Mole &
Regulatory Challenges | robust infrastructure. Regulatory concerns, particularly regarding data | Shaji,?'
privacy and security, complicate adoption.
Dhunnoo et
al.,?
Resistance to | Healthcare professionals are reluctant to adopt blockchain due to
. . . o . . Adekola &
Blockchain Adoption by | concerns over the learning curve, additional workload, and integration Dada 33
Healthcare Providers with existing systems. ’
Resistance to . . . .
Blockchain Adoption by Patients may be hesnam to share their health data on a blockchain due to Chattu,*
. concerns about data privacy and control.
Patients
O.Vercomlng . Barriers Education and awareness strategies can help inform stakeholders about | Momtaz et
with  Education and .. . S . 35
Awareness the benefits of blockchain, improving trust and facilitating adoption. al.,

8. Future Directions of Blockchain in Nephrology
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Kidney disease management and treatment can be
further connected to blockchain with the emergence of
new technologies like artificial intelligence (AI) and
Internet of Things (IoT), which may completely
transform the healthcare field.® The field of medicine
may also be used by Al to share medical data safely,
transparently, and to obtain more accurate diagnoses and
treatment plans with the help of blockchain. Kidney
health real-time monitoring, combined with IoT devices
and blockchain, will be capable of keeping the flow of
data to the healthcare providers. Patient outcomes can be
enhanced by these innovations since they will offer a
more holistic and timely approach to kidney disease
management.’

8.2 Global Perspectives and Collaborative Efforts
Various programs and projects around the world are
investigating the possibility of blockchain in the field of
nephrology. Alliances across international boundaries
are exploring ways of using blockchain to enhance organ
donation processes, patient records and clinical trials.?®
Interest is, too, in establishing global standards and
frameworks in kidney care blockchain, to both provide
uniformity, safety, and interoperability across nations.>
Such frameworks will allow simplifying the adoption of
blockchain into the system of health care in the world
that will change the possibility of managing and treating
kidney diseases.*

9. Conclusion

The blockchain technology can be considered as a
highly promising solution to the problem of patient data,
treatment compliance, and coordination long-term, as
the technology can eliminate the long-term problem. By
providing secure and decentralized platforms,
blockchain will improve the integrity of data, reduce
errors, and promote communication between providers
of healthcare, which, in turn, will have a positive effect
on clinical outcomes. The potential of the Blockchain to
assist in delivering the transparency and patient control
over his/her health information can lead to increased
patient satisfaction and trust. It also offers innovative
solutions to the management of kidney diseases,
including enhancing the early diagnosis process, the
quality of monitoring treatment, and the insurance of
kidney transplantation. Blockchain is one of the enablers
in the future of nephrology such developments. The
blockchain could also serve to reduce the administrative
burden and the healthcare professionals did not have to
focus as much on data processing but the patient. The
blockchain can revolutionize kidney diseases
management in the decade. The blockchain with other
contemporary technologies, like Al and IoT, can
ultimately provide patients with real-time and accurate
tracking of their health to be able to make timely
interventions and offer personal care. The guarantee of
the consistency of healthcare systems in the entire world,
its safety, and interoperability will be international
involvement and establishing international standards of
blockchain in nephrology. As nephrology is adopted by
more people, blockchain will continue to change the
sector and open the opportunities to better patient care,
increased participation, and effective management of
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kidney diseases because of their potential to streamline
the care delivery process and make it more transparent
and patient-centered. With the evolution of technologies,
blockchain would potentially improve access to kidney
care in underserved communities, which is one of the
major resources to global health equity.
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