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Scientific research in medicine is constantly evolving due to techno- 

logical advances, a better understanding of biological systems, and the 
growing need for more effective treatments and health care strategies. Some 
of the most prominent current trends in medical research include: precision 
medicine, immunotherapy for malignant diseases, the latest gene editing 
technologies, regenerative medicine using stem cells, real-time health 
monitoring with the possibility of early disease detection, telemedicine and 
artificial intelligence. 

Moving beyond a one-size-fits-all approach, precision medicine tailors‘ 
treatment plans to individual patients based on genetic, biomarker, and 
phenotypic data. This approach aims to optimize medical care to each 
person's unique disease pathogenesis and lifestyle. President Obama has 
launched the Precision Medicine Initiative (PMI) – a bold new research 
effort to revolutionize how we improve health and treat disease. The PMI is 
collective work of the society to enable a new era of medicine through 
research, technology, and policies that empower patients, researchers, and 
providers to work together toward development of individualized care. 
Precision medicine is the intersection between people, their environment, 
changes in their markers of health and illness and social and behavioral 
factors. Precision medicine looks at factors that make up individuals and 
populations and how these factors change and interact over time. Examples 
of precision medicine, also called personalized medicine, include using 
targeted therapies to treat specific types of cancer cells, such as HER2-
positive breast cancer cells, or using tumor marker testing to help diagnose 
cancer. Precision medicine has been put to best use in the COVID-19 
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pandemic through use of various biomarkers such as IL-6 and c-reactive 
protein in assessing severity of disease, for development of various therapies 
and also to judge efficacy of vaccines. 

The Precision Medicine Initiative is a long-term research endeavor, 
involving the National Institutes of Health (NIH) and multiple other research 
centers, which aims to understand how a person's genetics, environment,  
and lifestyle can help determine the best approach to prevent or treat disease. 
The Precision Medicine Initiative has both short-term and long-term goals. 
The short-term goals involve expanding precision medicine in the area  
of cancer research. Researchers at the National Cancer Institute (NCI) hope 
to use an increased knowledge of the genetics and biology of cancer to find 
new, more effective treatments for various forms of this disease. The long-
term goals of the Precision Medicine Initiative focus on bringing precision 
medicine to all areas of health and healthcare on a large scale. To this end, 
the NIH has launched a study, known as the All of Us Research Program, 
which involves a group (cohort) of at least 1 million volunteers from around 
the United States. Participants are providing genetic data, biological 
samples, and other information about their health. To encourage open data 
sharing, participants can access their health information, as well as research 
that uses their data, during the study. Researchers can use these data to study 
a large range of diseases, with the goals of better predicting disease risk, 
understanding how diseases occur, and finding improved diagnosis  
and treatment strategies [1, 2, p. 2]. 

Another modern trend of scientific research is immunotherapy. 
Particularly in the field of oncology, immunotherapy has emerged  
as a powerful method for treating cancer. It involves harnessing the body's 
immune system to fight cancer cells, with significant research focusing  
on checkpoint inhibitors, CAR-T cell therapies, and cancer vaccines. 
Multiple myeloma (MM) remains largely incurable, indicating a need  
for new treatment approaches. Chimeric antigen receptor (CAR) T cell 
therapy works by mechanisms distinct from those of other MM therapies and 
involves the modification of patient or donor T cells to target specific  
cell-surface antigens. B cell maturation antigen (BCMA) is expressed only 
on plasma cells, a small subset of B cells and MM cells, which makes  
it a suitable target antigen for such therapies [3, p. 2]. Purpose Therapies 
with novel mechanisms of action are needed for multiple myeloma (MM).  
T cells can be genetically modified to express chimeric antigen receptors 
(CARs), which are artificial proteins that target T cells to antigens [4, p. 3]. 

Gene-editing technologies have revolutionized genetic research by 
allowing scientists to edit parts of the genome by removing, adding, or 
altering sections of the DNA sequence. CRISPR (clustered regularly 
interspaced short palindromic repeats) and other gene-editing technologies 
are modern trends of scientific research in improving healthcare in the 
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country. This is critical not only for potential cures for genetic disorders but 
also for wider applications in treating infectious diseases, improving crop 
resistance, and more. Genome editing using clustered regularly interspaced 
short palindromic repeats (CRISPR)/CRISPR-associated protein 9 (Cas9) 
predominantly induces non-homologous end joining, which generates 
random insertions or deletions, whereas homology-directed repair, which 
generates precise recombination products, is useful for wider applications. 
Targeted nucleases have provided researchers with the ability to manipulate 
virtually any genomic sequence, enabling the facile creation of isogenic cell 
lines and animal models for the study of human disease, and promoting 
exciting new possibilities for human gene therapy In particular, the ease with 
which CRISPR-Cas9 and TALENs can be configured to recognize new 
genomic sequences has driven a revolution in genome editing that has 
accelerated scientific breakthroughs and discoveries in disciplines as diverse 
as synthetic biology, human gene therapy, disease modeling, drug discovery, 
neuroscience, and the agricultural sciences [5, p. 3]. 

Artificial Intelligence (AI) in healthcare is increasingly being applied  
to diagnose diseases more accurately, develop drugs faster, customize 
patient treatments, and predict patient outcomes. AI is also being used exten- 
sively in processing and analyzing the vast amounts of data generated  
by biomedical research. The impact of AI is observed in detecting clinical 
conditions in medical imaging and diagnostic services, controlling the 
outbreak of coronavirus disease 2019 with early diagnosis, providing virtual 
patient care using AI-powered tools, managing electronic health records, 
augmenting patient engagement and compliance with the treatment plan, 
reducing the administrative workload of healthcare professionals, discove- 
ring new drugs and vaccines, spotting medical prescription errors, extensive 
data storage and analysis, and technology-assisted rehabilitation [6, p. 4]. 

The field of Regenerative Medicine includes stem cell research  
and organ regeneration. Organ and tissue loss through disease and injury 
motivate the development of therapies that can regenerate tissues and 
decrease reliance on transplantations. Regenerative medicine, an interdiscip- 
linary field that applies engineering and life science principles to promote 
regeneration, can potentially restore diseased and injured tissues and whole 
organs. Since the inception of the field several decades ago, a number  
of regenerative medicine therapies, including those designed for wound 
healing and orthopedics applications, have received Food and Drug 
Administration (FDA) approval and are now commercially available. Scien- 
tists are working on methods to generate tissues and organs in the lab, which 
can be used to repair or replace damaged areas in the body, offering new 
hope for chronic diseases and injuries [7, p. 4]. 

Telemedicine and digital health another important trend of contemporary 
medicine. Accelerated by the COVID-19 pandemic, telemedicine has 
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become a crucial aspect of healthcare delivery. This trend includes not only 
virtual doctor visits but also long-term monitoring and management  
of chronic diseases through digital platforms. Telemedicine can improve  
the management of patients through digital platforms allowing telecon- 
sultation, telemonitoring or tele-coaching. Intended use involved remote 
consultation with a doctor, applications to enhance education, self-
management, follow-up or adherence to treatment or lifestyle changes. 
Telemedicine offers innovative perspectives to improve access to care  
in distant locations and optimize care through patients' empowerment  
and personalized follow-up, contributing to the development of precision 
medicine. More efforts remain necessary for its implementation in daily 
clinical practice and involve ethical, legal, technical, economic and cultural 
considerations [8, p. 5]. 

The development of wearable devices that can continuously monitor 
health indicators such as heart rate, glucose levels, and sleep patterns  
is a significant trend. This technology is integral for real-time health 
monitoring and early disease detection. There is growing research focused 
on understanding the human microbiome's role in health and disease.  
This research aims to uncover how microorganisms contribute to conditions 
like inflammatory bowel disease, diabetes, and even mental health disorders, 
paving the way for microbiome-based therapies. As populations age 
globally, there is an increased focus on diseases such as Alzheimer‘s  
and Parkinson‘s. Research is focusing on understanding the pathological 
mechanisms of these diseases, identifying biomarkers for early diagnosis, 
and developing novel therapeutic strategies. With the recent experiences  
of the COVID-19 pandemic, there is renewed interest in epidemiology, 
vaccine development, and strategies to combat antimicrobial resistance.  
The focus is not only on treatment but also on prevention strategies, 
including vaccine development and deployment. 

These trends reflect a broad spectrum of advancements that aim  
to address both persistent health challenges and emerging global threats, 
illustrating the dynamic nature of medical research in striving for improved 
global health outcomes. Some of the most prominent current trends in 
medical research include precision medicine, immunotherapy, gene editing 
technologies, regenerative medicine with stem cells, telemedicine and real-
time health monitoring using AI technologies with the possibility of early 
disease detection, prediction outcomes and precision medicine. 
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