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Leveraging electronic health records and stem cell transplants: a review
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ABSTRACT

Biomedical informatics is a burgeoning multidisciplinary field that seeks to optimize the utilization of biomedical data,
information, and knowledge for the purposes of scientific research, inquiry, problem-solving, and decision-making, all
with the overarching objective of enhancing human health and well-being. Information, informatics, and its applications
are used in organ transplantations, such as stem cell transplantation programs, and in programs that directly change
disorders. So, many hospitals can maintain EMRs (Electronic medical records), but few are supporting C programs. So,
using informatics, we introduced software and programs to run these SCT applications in a very short period of time

without any effect.
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INTRODUCTION

In the context of stem cell transplantation, patients
undergo a procedure involving the administration of high-
dose chemotherapy with the purpose of eradicating the
cells present in the bone marrow.! The subsequent step in
the treatment process involves the administration of fresh,
robust hematopoietic stem cells to the patient.? The advent
of stem cell transplants marked a significant milestone in
the field of medical research.®

The process of obtaining new stem cells from bone
marrow, commonly referred to as bone marrow
transplantation, has been extensively studied and
documented in the scientific literature.* Stem cell
transplantation is a widely employed therapeutic modality
primarily used in the management of multiple myeloma.®
The administration of drug treatment or drug doses prior
to transplantation has been shown to be beneficial in

reducing the quantity of myeloma cells within the patient's
body.® The transplantation of stem cells can be categorised
into two main types: autologous and allogenic.

AUTOLOGOUS TRANSPLANTATION

Regenerative medicine uses autologous transplantation to
obtain stem cells from the patient. This method avoids
immunological rejection and graft-versus-host disease,
making it promising for many medical problems.’
Autologous stem cell therapy uses patient stem cells to
regenerate.

In transplantation, patient-derived stem cells are popular.
Patients' bone marrow or peripheral blood supply these
stem cells Pre-transplantation cell extraction is required.®
This study examines cell preservation and return. The
results show that cells may be stored and repositioned.
This discovery affects cell-based therapeutics and tissue
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engineering.® Explore the mechanics and enhance cell
storage and retrieval. Oncologists treat myeloma with
high-dose chemotherapy or radiation. These treatments
target cancer cells and stop disease progression.1®! After
the requisite procedures, stem cells are reintroduced into
the patient's bloodstream via the venous route.'? Multiple
myeloma patients frequently undergo allogeneic stem cell
transplantation.

This technique extends remission periods for years but
does not cure the condition. After transplantation,
myeloma often relapses, requiring further treatment.
Medical professionals usually recommend that myeloma
patients get two autologous donations about 6 to 12
months apart as a treatment plan. The treatment that is
being thought about in this case is called "tandem
transplantation.*

| Cononon Tratts

| Frerequisite Imowledze

Competency

|
| Frndamert al locwledge !

| Procedral knowledze

BIOMEDICAL
INFORMATICS

Fields

;%
5‘

History _| Human genome project |

Purpose

Diagnostes

Scope <

Diagnostics

Figure 1: Core competencies of biomedical informatics.®

ALLOGENIC TRANSPLANTATION

Allogeneic transplantation, a widely employed therapeutic
approach in the field of hematopoietic stem cell
transplantation (HSCT), involves the infusion of stem cells
obtained from a genetically distinct individual, commonly
referred to as the donor, into the recipient.'®

This procedure aims to replenish the recipient's
hematopoietic system by facilitating the engraftment and
subsequent differentiation of the transplanted stem cells
into functional blood cells.''® The utilisation of
allogeneic stem cells in order to achieve optimal treatment
outcomes, it is imperative that the donor cells exhibit a
high degree of similarity to the specific type of stem cells
present in the recipient patient.®

In this context, it is worth noting that the giver and the
patient share a familial relationship, specifically as siblings
or cousins stemming from a common sister or brother. The
risk associated with allogenic transplantation is
significantly higher when compared to autologous
transplantation.

Allogeneic transplantation has demonstrated superior
efficacy in combating multiple myeloma compared to
autologous transplantation.?® These donor cells help kill
multiple myeloma cells in patients.* This is called the
graft or tumour effect. So, when allogenic transplantations
are done, there are often drawbacks or some critical
problems that the patients will face in a very short period
of time.

So autologous transplantation is better than allogenic
transplantation.?

Allogenic transplantation is not a standard treatment for
myeloma (cancer). It may be done as part of clinical
trials.® 1T tools are used to support medical practise
research, clinical processes, and outcomes this is the
essential component of the medicine.?* In every general
and specialised hospital, they usually use EMRs because,
in the majority of cases, they are connected with practical
issues. EMRs have the capability to care for a single
patient at a time. So EMRs have an emphasis on justifying
the medical records and billing details of the patients.?® So,
using the SCT process, we can treat multiple patients at a
time SCT is a research-based method. The SCT process
can be done either with a research based direct method for
evaluation treatment or standard of care treatment.?®

TOOLS AND SOFTWARE

Derived of knowledge from the various fields namely:
computer science, clinical science, basic biomedical
science, cognitive science, management science,
epidemiology and statistics

TOOLS REQUIRED FOR INFORMATICS

Clinical protocols

Tools used to standardize and automate care in a common
clinical scenario.
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Clinical Documentation (includes notes, forms, and
flowsheets)

A patient's history, condition, responses, therapies,
activities, and/or plans are recorded and transmitted in
documents.

Clinical user profiles

Personalization and/or data collection tools for clinical
users.

Clinical patient education modules

A patient's education on a frequent healthcare topic using
written materials.

Clinical pathways

Order set groupings that are used to standardize the
rounding procedure for a typical clinical diagnostic.

Telephone number lists
Documents used to help contact a clinical staff member.
12b2 platform

12b2 is a translational research tool that is part of the
tranSMART Foundation. The TranSMART Foundation is
a non-profit organization that is run by its members.

SOFTWARE USED IN INFORMATICS
Clear health

It is a practise management (PM) and electronic health
records (EHRs) solution that is free and available under the
General Public Licence. These programmes are running in
the background on PHP, Windows, Linux, Apache, and
MySQL.

Cottage Med is an open-source electronic medical record
(EMR) software based on FileMaker. It was created by a
caring community. Since 2003, it has developed 10,000
downloads, hundreds of installations, and updates to
software.

Free MED is a direct descendant of AMOS. Free MED is
mainly written in PHP and makes heavy use of SQL; it also
uses Bash, Perl, and other programming languages. Free
MED stores and represents medical data in a group of
‘Modules’.

Gaia EHR is medical practise management software that
supports EMRS. It has various open-source technologies.
This software can be written as a web application,
including both server and client, in the PHP programming
language. Hospital OS is a study and development project

for software that will help small hospitals manage their
health care. This software is a free, open-source
programme that can help with hospital management and
medical services. Hospital OS is used in 95 small rural
hospitals and 402 health care centres that care for and treat
more than 5 million people.

Pop Health is an open-source implementation software
that automates population health reporting. Pop Health
integrates with healthcare providers electronic health
record (EHR) systems to provide clinical quality measures
(CQM) and patient information. This project is initially
funded by the Office of the National Coordinator (ONC).
It uses ruby on rails and web 2.0 JavaScript libraries.
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Figure 2: Schematic flow chart of electronic health
record.?’

The term ‘telehealth services’ refers to the use of electronic
information and communication tools to help and promote
clinical health care over long distances. So, telehealth care,
which can help the patient's problem through the
visualisation of a doctor.

The term ‘telehealth services’ refers to the use of electronic
information and communication tools to help and promote
clinical health care over long distances. So, telehealth care,
which can help the patient's problem through the
visualisation of a doctor.

NATURAL LANGUAGE PROCESSING

Natural language processing (NLP) is any system that
manipulates text or speech. It could involve various
degrees of linguistic knowledge. There are different types
of NLP systems.

NLP technologies are a branch of computer science and
artificial intelligence (Al). NLP helps us understand
human language. Which make use of unstructured and
structured data from patient datasets.® NLP, which
understands the patient data. Once the information is
uploaded to the database, it is automatically extracted from
the database according to the requirements.* NLP helps to
understand the patient trials and the efficacy and safety of
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the study drug. When the radiologist will see the report and
read the findings in the report. NLP automatically converts
the document into text.3* So, when the doctor reads the
report, it’s automatically transcribed into a text document.
NLP plays a crucial role in clinical trials by choosing
eligibility criteria and the randomization process for which
subjects are to be included in and excluded from the
study.3? Randomization helps in clinical trials to remove or
avoid the bias of study drugs, placebos, and standard
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Figure 3: Schematic flow of NLP.?
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To assess the disparities and risks of developing breast
cancer for minority women. Retrieve 12 types of findings
from pathology reports: DNA INDEX, G2-M, quantitative
S-phase, proliferation, oestrogen receptors, progesterone
receptor, procedure, nuclear grade, positive Lymph nodes,
Her-2/aneuploidy, and qualitative S-phase.3*

DATA SHARING

Data sharing is nothing but the sharing of patient data from
one place to another, i. e.; from one hospital to another
hospital.® So, all patient data was stored in a specific
database or website that could be accessed from a central
server maintained by all hospital groups or the
government.®® So, if the patient has a regular check-up at a
particular hospital e. g., if a person has regular check-ups
in an American hospital. So, if the person is in another
place, such as Russia or another place that is far from their
hospital, and if the patient has any problems, then this data
sharing is very useful to that person. So, the patient will go
to a nearby hospital, and patient data on a website is very
useful to understand his problem or disease.*” Then, it will
be easy to prescribe the medicine or diagnose the problem
easily and immediately.383°

RESULTS

According to these available studies, there is no existing
single system that is easily designed to support both
identical SCT and EMR functions. There are many IT tools
used for SCT, but EMR, with the help of EMR, has some
issues. So, IT tools are very useful for SCT. So, we can get

results very quickly and easily, and based on programming
or IT tools, the work is easy. Because of IT data or
programming, write the code and make a tool or database.
Then it will check for a trail run; if it is successful, then it's
fine; if not, they will go identify the problems and rectify
them. If SCT is a machine, then it has some problems
because machines show some issues or problems, but IT
tools are not like that. If we write once, we can run
anywhere and anytime, including most of the day. It will
not erase the data. And also, data is constant.

Compared to machines, IT tools have many advantages.
And new technology like artificial intelligence and
machine learning will make the process or procedure
easier to perform research in EMR and SCT technology.
These advancements in technology have the potential to
revolutionize the field of healthcare by improving the
accuracy and efficiency of medical diagnoses and
treatments.

With artificial intelligence and machine learning,
healthcare professionals can analyse vast amounts of
patient data to identify patterns and trends that may have
previously gone unnoticed. This can lead to more
personalized and effective treatment plans, ultimately
improving patient outcomes. Additionally, these
technologies can automate routine tasks, freeing up
healthcare professionals to focus on more complex and
critical aspects of patient care. Overall, the integration of
artificial intelligence and machine learning in EMR and
SCT technology holds great promise for the future of
healthcare.

DISCUSSION

This concept uses standard data standards for any data
plan. So based on the use of these EMRs and SCT in IT
tools, they can be very helpful for both patients and
doctors. To make the data easily and quickly visualised.
Compare to previous days. These types of tools and data
from EMRs are very useful to improve the technology.
Today's treatment is based on the technology of different
equipment and computers and uses different types of
software to get results or data quickly or easily.

CONCLUSION

These are studies that show the analytical features for both
EMR and SCT applications. If not, most SCT applications
or SCT centres will require the feature. The complexity
required of these products and rapid development in
medicine and science used in research and development it
is important that an IT array be designed to improve the
workflow of research and its productivity. And also, these
EMR applications can save the patient's life because each
and every patient has a unique 1D, so based on that, if a
person gets injured or has a health issue, then the patient
will go to another country or state. So based on their
unique ID, we can finalise their medical history and
profile. And also, SCT plays a key role as a repair
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mechanism for the disease. Among all these technologies
that will play a key role in future research activities.
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